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This Service Manual explains how the FERRUPS operates, how to maintain the unit, troubleshoot problems, and replace
mgor parts, and how to contact Worldwide Service You'll fmd this information grouped in these sections:

Section 100 Genera Information, Worldwide Service Information, and Specifications

Section 200 System Description and Theory of Operation

Section 300 System Operation, Communication, and Software Information

Section 400 Maintenance

Section 500 Troubleshooting

Section 600 Parts Lists

Section 700 Technica Information Publications — TIPs and (Q)TIPs

Section 800 Pictorids that Identify Parts, Connection Tables for the Circuit Boards, and System Schematics

Note: This Service Manual often refers to the User and  Installation Manuals that came with your unit. To understand
the FERRUPS better, you should be familiar with the User and Installation Manuals, and you should keep them
handy for your reference.

The information in this manual is PROPRIETARY and remains the property of Best Power and may not be reproduced in
whole or in part or disseminated to others without the express written consent of Best Power. This information is inten
digtribution and use by Factory Authorized Technicians for maintenance of Best Power products only. Best Power doe e
assume any liability for damages arising from unauthorized use. Technical information and specifications are subject to change
without notice.

& cavrion

LIPS units are designed to provide power under a variety of operating conditions. Dangerous voltages may  be present even 1
AC linevoltageisremoved. TEST BEFORE TOUCHING!

Turn off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS” the the
FERRUPS User Manual (Section 308). Make sure that the FERRUPS batteries and AC input are off or  disconnected béfore
wou perform service on the unit.

> Thisunit contains electrostatic-sensitive devices. Ifyou do not follow proper ESD procedures, you may cause seven
kt) damage to the electrical  circuitry.

FERRUPS batteries are high current sources, Shorting battery terminals can cause severe arcing, equipment damage, and injury
A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the UPS:
A) Remove rings, watches, and other jewelry before servicing the UPS.
B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries. ,
) Whenever you are servicing an energized unit with the cover removed, electric shock is possble follow all
- safety codes.
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— FERRUPS’ Scheduled Maintenance and Service Call Report Form
For ME, QME, FD, QFD, FE and QFE Modds

Please check one: O Maintenance U Svice Service Order Number
Technician Technician ID Number-
LOCATION OF SYSTEM: Model Number Serial Number
Company Name, Address and Phone Number

Work Instructions
Bypass Type: 0 BBM OMBB  Date and Time of service
1. Name and signature of contact person who authorized the maintenance and UPS test.

2. Comments or problems regarding the UPS

3. Isthe UPS environment clean and free from dust and dirt? ~ YesCl No O If not, correct the problem at thistime.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD EQUIPMENT FOR STEPS 4,5, AND 6.

4. FloorSaver models only: [s your battery extensionrcable 0024) ingtalled a thistime7 YesC ~ Noll___ [fnot, you must install
it now. To do this you must turn off theFER/BUPS. Beforein g the cable, makesure the DC switch isin the " O position.

CAUTION! A Turn off the UPS and then reméve AC line and DC input power before removing
the cover and continuing With steps 5 and 6. TEST BEFORE TOUCHING!

5  erform a visual inspection of the UPS, Check all terminal connections (battery, AC Input, and AC Output). ~ Are connections tight, free
of corrosion and in good condition7 Yes©  NolJ  If not, correct the problem at thistime.

6. FD and FE 4.3 KVA =18 KVA models only - Are there open fuses or physical damage on the Spike Suppression Board?
YesTD NoO I yes, correct the problem at thistime.

7. List the five most recent inverter and alarm log events:

Inverter 2 Alarm 2
Log 3 Log 3
4 4
5 5
8. Is there anything in the logs that implies the UPS will not sustain the equipment during an outage? Notify the site that you are going

to perform g battery load test and that in the unlikely event of a problem, all equipment should be prepared for & power outage.
FOR BEST RESULTS APPLY AT LEAST 50% OF FULL LOAD FOR THE FOLLOWING TESTS
9. Is customer using UPS contacts for a communications link? Take the necessary precautions $o that this contact closure will not cause

a premature shutdown. For ME or FD model ?: Perform abattery test by pressing [CONTROL] [77] [ENTER] [ENTER]‘ For FE
models. Perform a system test by pressing [CONTROL] [7] [ENTER] ENTER].

LPT-0605K Copyright 1996, Best Power, a division of General Signal Power Systems, Inc RESTRICTED

N9248 Highway 80 South, PO. Box 280, Necedah, WI 54648 U.3.A. / Wab Site: www.bestpower.com
1-608-565-7200 / 1-BO0-356-5794 (.5 A and Canaga) / Fax; 1-608-565-2221
Service: 1-800-356-5737 / Fax: 1-808-565-8508 / Fax-On-Demand: 1-800-487-6813




10.  Perform an alarm test Check the LED status indicators to make stre they work when they should.
11.  Battery load test. Remove AC line fromthe UPS. Wit 4 load applied, yun inverter for 10 minutes per battery string or until exch battery
measures 11.5 volts. Record voltages below in the "Inverter On With Load” column. Circlethe date ¢code for any bad batteri?f'-\l
Battery Number 1 2 3 4 5 6 7 8 9 10
Inverter on With Load
| Date Code
2. Fill in the parameters in the following list that apply to the model  being tested.
Parameter Number On Inverter On Line Parameter Number On Inverter On Line
0 Time XXX 16 Full Ld %
1 Volts In 17 watts
2 Volts out 18 PF
3 Resaved (I In FD/QFD only) 19 VALimit
41 0ut 20 #Pwr Out
5VA Out 21 #0vrlLds
6 I Batt 22 Sys Hrs
7V Batt 23 Inv Min
8 Freq 26 Test Results (FE only)
9RnTm Time/Date XXX
10 Date X X X Logic RA/RD XXX
11 Amb Temp Invgate L/R XXX
12 HS Temp Batt RT/DC XXX
13 Resrved (% Hum FD/QFD only) X X X 67 Hi Batt XXX
14 Xfmr Temp (certain FE models) 73 Pkl (FD only) ~
14 Unit ID (ME or FD only) X X X 74 Pk2 (FD only) i\_j
15 unit [D (FE only) X X X

13.

4.

Length of load test

minutes. Battery Type

Record any repairs or changes that you made. Document any wiring problems and any corrective action that was taken.

List all pats, including batteries, used to repair the system.

Return Trip required? Yes/No

(Quoted price does not include shipping or tax, if applicable.)

Travel time Time on Site unit Operational ? Yes/No
Battery type Quoted price
P.O# A-by

Verified by (BEST employeg)

Site Representative's  signature

Service Representative's signature

Thave resd and mmderstood the terms and condithons Listed on the reverse nde of this form,

2 RESTRICTED

TIP 605 June 1596
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L-"—?'I'FUWEK adrvition of Generat Signal Power Systems. Inc {hereinafter called BEST POWER) and
)mnguthat Start-Up, Repair, Exchange, Preventive Maintenance. Training and ather sernces or
cpaLr parts sales (“Service”) provided by BEST POWER to Customer shail be performed exclusively
pursuant to the charges, terms and conditions stated below m the sbsence of an applicable Service
\mbetweeuBESTPOW'ERde\mmncr Charges are based on BEST POWER'S then

ppl “/h%’# for Servioe, inchuding lebor, parts, travel (partal 10 portal) and other expenses.

. REP; e charge for any repairs not covered by 8 Service Agreement (a "Nem—<overed Repair™)
pnd ay re s made in the absence of 3 Service Agreement will be vorced to the Customer st BEST
’_meimﬂmdrat- A Nen-Covered Repair includes, but ia not limited to, repairs or replacements
luding ail parts and lubor} due to damege, unreasonable use or other cause and include, without
imitation, all damage from road hazards, sccident, fire or other caualty, misuse or misapplication,
premises wirng, load equipment, high tempersture, dirty or dusty eaviroaments, and any use
instaibation nct in conformty with Zstructions furnished, 23 well 83 any repairs or replacements necded
to unmsthonzsd modifications to the equipment or related software or the use of parts nat suthorized
supplied by BEST POWER. or multiple trips including trips due to denied sccess 1o the squipment.

. REPAIR COMPONENTS. Under 8 Sarvice Agreement or Standard Limited Warranty, parts required
> repax @ wit will be provided try BEST POWER end replaced on an exchange basis. In the absence of
mmmd:nSwmA@-umqumty,pmmwvwded-nhecmnmmn -warranty exchange
rices, if returned parts are repaable and ble. If the parts returned are not repagable or

rketable then the cus! will be mvoiced for the full list prica of the parts. All partt pemaved or
nused become the property of BEST POWER and must be retumed to the factory within 30 days of
:ceipt of repl Ary d parts r d to BEST POWER may be zubject to the current
stocling foe. Tn the abwetse of an applicable Service Agreement or Standerd Limited Warranty, Batteries
11l be provided ot BEST POWER' then applicable charges.

PAYMENT TERMS. All invoices are paysble to BEST POWER within thirty (30) days of the date
the invoics. Customer shal! make such ermangements for payment as BEST POWER may require, and
&5T POWER mey suspend servics until such erengements are made. Past due amounts shall be sibject
' an interest charga of one parcent (1%) por month or the highest mte permitted by law plus ali costs of
sllection, including ettomeys fees. All sales. property, excise and other federal, siato and other local
xes (cther than thoss bavad upon BEST POWER's ne! income) shall be paid by Customer.

SUPERSEDING EFFECT. Any terru end provisions of Customer's order or other document which
¢ inconvistent with eny of the tenns and conditions hereof arw rejected. will not be binding on BEST
JWER nor corsidered epplicable to the Services ordered, Acceptance of these terms and conditions
all be conchatvely mdicated by isuance by Customer of any written or oral order or request for Service
Service Order”). Exeeptumfmhmmuwlmblo&tmwnﬂ\mtmmdomdmm
nststute the entire Agroement between the parties and replace any prior und 23, proposels or
her communication with respect to this subject matter.

LIMITEI WARRANTY. This Limited Warranty appliex to ail Services rendered by BEST POWER
s mitherized represenintives. (The standard Lomited Warranty spplicable to 8 Product shall apply 1o
v sale of now Products.) BEST POWER. warrants that the Services that the Customer has received or
d receiw REST POWER of its authonized representative pursuant to the terms of a Servics Order
all be ¢. { properly and/or any pans supplied by BEST POWER under this Service Order shall
free froe, _ . matengls end workmarship under normal use for & period of thirty (30) days. This
srardy, however, extends only to the Customer. It cannot be wansferred to anyone who subsequently
rchases the product from the Customer.

{CEPT AS EXPRESSLY SET FORTH [N THIS WARRANTY BEST POWER MAKES NO OTHER
ARBANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
ARRANTIES OF MERCHANTABILITY AND FTINESS FOR A PARTICULAR PURPOSE.  BEST
YWER EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED IN THIS LIMITED
ARRANTY. WITH RESPECT TO INTERMITTENT PROBLEMS, COMPLEX PROBLEMS THAT
VOLYE SITE SPECIFIC ISSUES OR ANY NON-COVERED REPAIR, BEST POWER MAKES NO
ARRANTY, EXPRESS OR IMPLIED, THAT THE SERVICES SHALL FULLY RESOLVE ALL
{OBLEMS OR ISSUES.

:ST POWER IS NOT LIASLE FOR ANY DAMAGES CAUSED BY (I) THE PRODUCT QR PARTS
£D BY IT OR THE SERVICES RENDERED BY IT OR (I} THE FAILURE OF THE FPRODUCT OR
,RTS TO PERFORM DR (TI) THE FAILURE OF ANY SERVICES RENDERED TQ HAVE BEEN
[OPERLY RENDERED, INCLUDING, BUT NOT LIMITED TO, ANY LOST PROFITS, LOST
VINGS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
ABILITY WILL BE EFFECTIVE EVEN IF THE CUSTOMER HAS ADVISED BEST POWER, OR AN
ITHORIZED REPRESENTATIVE OF BEST POWER, OF THE POSSIBILITY OF SUCH DAMAGES.
E LIMITATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERED BY ANY PERSON,

HTHERMORE, THE CUSTOMER'S ONLY REMEDY IS TO HAVE BEST POWER REPLACE ANY
RTS OR REDO THE SERVICES RENDERED. IF BEST POWER IS UNABLE TO REPAIR OR
PLACE THE PRODUCT OR PARTS OR CORRECT THE SERVICES TO CONFORM TO THIS
\ERANTY AFTER A REASONAELE NUMEER OF ATTEMFPTS, THEN BEST POWER WILL
FUND THE CHARGE FOR THE DEFICIENT SERVICE REMEDIES UNDER THIS WARRANTY
£ EXPFRESSLY LIMITED TO THOSE SPECIFIED ABOVE.

ne states do not allow limitations on how long an implied warranty lasts or the exclusion or limitation
ncidental or consequential damages for consumer products. In such states, if the Service should be
e 8 cormumer product, the exclusions or limitstions of this Limited Wamanty may not epply to the
tomer. This Limited Weranty gives the Customer specific legal rights. However, the Customer may
> hava other rights that may vary from state to state. The Customer is advised to consuit epplicable
e laws to ascertam the fuil extent of hus rights.

SERVICE ORDER TERMS & CONDITIONS

6. GOVERNING LAW. The tents of this Agreement shall be governed by the laws of the State of
Wiconsin exclusive of contlict of lLaws rules.

7. LIABILITY AND CLAIMS. Lisbility of BEST POWER on any cleim of any kind, including clams
for negligence or other torts, of for sy loes or demage, arising out of, or coanection with, ar resulting
from, any Service, or from tieaesmbvetarorenle, delivery, ressle, repair or use of sny products covered
by, o fumished under, yuch an arder, shall i no case @oceed the price silocable to the product, service
wpntﬂ:ﬁmfwhnhwmmm-dm In no eveat shall BEST POWER be liable for xny spectal,

ngea. Any claims sgainst BEST POWER for shorteges by it
memthmdnmmmmmm&dm(w)dmmam@of

mﬁﬁmdmm&dﬂnwwmm lock dents, firea, delays
m orin -nudehvayofmﬂmdl.mmhuuoﬁumorcod.
mmqummwwmhmlofmmm
whether similar to, or differemt frons, the causes sbove d, whether affscting BEST POWER. or
mmm&wu«mu,dwmmmm:ummm&mw
Liability to Customer.

8. CHANGES. BEST POWER may, at any time, without notios, maka changes (whether in design,
materials, the additicn of fmprovements, or otherwise) I any product, and may discontinue the
manufacture of ey product, all @ is sole discretion, without incurring any obligations of any kind 12 &
resilt theroof] whether fx fuilurs to fill an order sccepted by BEST POWER or otherwite. In performing
Servioey, BEST POWER. may 1ne factory reconditioned parts or product. BEST POWER may subcorirsct
with others to perfarm Savicss without Cy s prior butBBSl'POWER:b-llrmum
responsible for performng the Service.

9 EXCLUSIONS. Inno event shall BEST POWER have any obligation to identify, corect, abate,
p, control o sty defective premises electrical equipment or wiring or any code violation
urmylmucorhlmdm.umuulmﬁsmm‘sptm

10. LIMITATION OF ACTIONS. No sction, regardless of form or basis, arising out of traractions
retated to & Sarvice Oreder or the Services perfiormed or te be performed may be brought by either party
rmore thar two (2} years after tie cause of action hes acorued.
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—~  FERRUPS® Scheduled Maintenance and Service Call Report Form
f For ME, QME, FD, QFD, FE and QFE Modds

Please check one: [0 Maintenance (O Service Service Order Number

Technician Technician 1D Number-
LOCATION OF SYSTEM: Model Number Serial Number

Company Name, Address and Phone Number

work Instructions
Bypass Type: 1 BBM OMBB  Date and Time of service
1. Name and signature of contact person who authorized the maintenance and UPS test.

2. Comments or problems regarding the UPS

3. Isthe UPS environment clean and free from dust and dirt? ~ Yesdd No U If not, correct the problem at this time.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD EQUIPMENT FOR STEPS 4,5, AND 6.

4. FloorSaver models only: Is YOUr battery extension cable (BAA-0024) insdled a this ime? YesT)  Noll If not, you must install
it now. To do this you must tum off the FERI}UPS Before ilhta\lling the cable, make sure the DC switch is in the “ Off’ position.

. ~
CAUTION! A Turn off the UPS and then remfw{a AC line and DC hput power befare removing
the cover and continuing with steps 3 and 6. TEST BEFORE TOUCHING!

N

5 _ erform a visual inspection of the UPS. Check all terminal connections (Bat;ery, AC Input, and AC Outpuf). ~ Arc connections tight, free
of coroson and in good condition? Yestd NoOl If met, correct the problem at thistime.

6. FD and FE43KVA - 18KV A models only - Are there open fuses or physical damage on the Spike Suppression Board?
YesCd 20 0O If yes, correct the problem at thistime.

1. List the five most recent inverter and alarm log events

1 1

Inverter 2 L —_— L —_— Alarm 2
Log 3 Log 3

4 4

5 5

8. [s there anything in the logs that implies the UPS will not sustain the equipment during an outage? Notify the site that you arc going
to perform g battery load test and that in the unlikely event of a problem, all equipment should be prepared for a power outage.

FOR BEST RESULTS APPLY AT LEAST 50% OF FULL LOAD FOR THE FOLLOWING TESTS

9. Is customer using UPS contacts for a communications link? Take the necessary precautions so that this contact closure will not cause
a premature shutdown. For ME or FD models: Perform abattery test by pressing [CONTROL] [77]  [ENTER] [ENTER]. For FE
models: Perform a system test by pressing [CONTROL] [7} [ENTER] [ENTER].

LPT-0605K Copyright 1996, Best Power, a division of General Signal Power Systems, In¢ RESTRICTED

N9246 Highway 80 South, RO. Box 280, Necedah, WI 54646 U.5.A. / \Web Site: www. bestpower.com
1-80B-565-7200Q / 1-800-355-5734 (L.54 andCansga) / Fax: 1-60B-565-2221
Service: 1-800.356-5737 / Fax; 1-608-365-2508 / Fax-On-Demand: 1-800-487-6813
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SERVICE ORDER TERMS & CONDITIONS

EST POWER. a divaion of General Signal Power Systems, Inc (hereinafter cailed BEST POWER) and
ustormer agroc that Start-Up, Reparr, Exchange. Preventive Mamtenance, Tramning and other services or
PALr parts sales ("Service™) provided by BEST POWER to Customer shall be performed exclusively
ursuant to the charges, term and conditions stated below m the absence of an epplicable Service
greement between BEST POWER and Customer. Charges are bated on BEST PGWER'S then
for Service. inchuding laber. parta, travel (poctal to partal} and other expenses.

REF; ¢ charge for any repairs not covered by a Savice Agreement (a "Non-coversd Repair”)
1d 2T reyus made in the abaence of § Service Agreement will be invoiced to the Customer at BEST
IWERY standerd rates. A Nom-Covered Repair mcludes, but i siot limited to, repairs or replacements
ncluding all parts and labor) due to damage, unreasonable ysc or other cawe and include, without
mitation, all damage from road hazards, accident. fre or other casualty, misuse or musapplication,
gliganos, pramises wiring, losd aquip high , dirfy or dusty environments, and eny use
lﬂluﬂﬂlrdn&mwuhmmﬁmudwd.uweunmymw
e to unmth dfications to the equipment or related software or the use of paris not authotized
nwlndbyBESTPOWER.ormu!Lq:]eu-ipsmiudmgmduemdm:odmmwﬂneqummﬂn.

REPAIR COMPONENTS. Under a Servios Agreement or Standard Limited Warrenty, parts required
repax a urtt will be provided by BEST POWER and replaced on an ¢xchange basis. In the absence of
verage under a Service Agreement ar Warranty, parts-are provided at the current non-warranty exchange
ices, if returned pans are repairable and remarketable. If the pasts retumed are not repeirable or
narketable then the will be ¢ d for the full list price of the parts. All parts removed o
wused beocome the property of BEST POWER and must be retumed to the factory within 30 deys of
seipt of replacemant. Anywnmdpam;eunnedloBESTPOWEleybembjento the current
teciing Boe. n the et of mep Sarvico Agr or Standard Limited Warrenty, Batteries
Il be provided ot BEST POWER's then applicable charges.

PAYMENT TERMS. All mvoices are payebie to BEST POWER within thirty (30) days of the date
the invoice. Customer shall make such amangements for payment a3 BEST POWER may require, end
ST POWER mwy suspend srvios until such amrangemenits are made. Past due amounts shall be subject
m interest charge of one percent (1%) per month or the highest rate permitted by law plus el costs of
lection, incindmg sttomeys foes. All sales, property, excise and other federal, state end other locel
s (other than those based upon BEST POWER's net income) shall be pand by Customer.

SUPERSEDING EFFECT. Any terms and provisions of Customer’s order or other document which
meonsistent with any of the terms and conditions hereof are rejected, will not be binding on BEST
WER nor considered applicable to the Services ordered. Acceptance of these terms and conditions
Ul be concheively indicated by issusnce by Customer of eny wnitten or oral order or roquest for Service
ervice Order”). Fxcept as set forth in en applicable Service Agroement, thess termys and conditions
utitute the entire Agreement betweoen the parties and replace any prior understendings, proposals or
er communication with respect to this subject matter.

[IMITED WARRANTY. Tha Limited Warranty applics to all Services rendered by BEST POWER
3 muthorized representatives. (The standard Lmited Warrenty applicable to e Product shall epply to
sale of mew Products.) BEST POWER warmants that the Servicas that the Customer has received or
receiw SEST POWER or 1ts suthonzed representative pursuant (o the terms of a Service Order
1bey 1 properly and/or any parts supplied by BEST POWER under this Service Order shall
roe fro. . n materinls end workmanship under normal use for @ penod of thirty (30) days. Thes
ranty, howevet, extends only to the Customer. [t cannot be transferred to enyone who subsequently
shases the product from the Customer.

CEPT AS EXPRESSLY SET FORTH IN THIS WARRANTY BEST POWER MAKES NO OTHER
RRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
RRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. BEST
¥ER EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED IN THIS LIMITED
RRANTY. WITH RESPECT TO INTERMITTENT PROBLEMS, COMPLEX PROBLEMS THAT
OLVE SITE SPECIFIC ISSUES OR ANY NON.COVERED REPAIR, BEST FOWER MAKES NO
RRANTY, EXPRESS OF IMPLIED, THAT THE SERVICES SHALL FULLY RESOLVE ALL
JBLEMS OR ISSUES.

T POWER 15 NOT LIABLE FOR ANY DAMAGES CAUSED BY (T) THH PRODUCT OR PARTI
D BY IT OR THE SERVICES RENDERED BY {T OR (I) THE FAILURE OF THE PRODUCT OR
LTS TO PERFORM OR (TIT) THE FAILURE OF ANY SERVICES RENDERED TO HAVE BEEN
JPERLY RENDERED, INCLUDING, BUT NOT LIMITED TO, ANY LOST PROFITS, LOST
INGS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
RILITY WILL BE EFFECTIVE EVEN IF THE CUSTOMER HAS ADVISED BEST POWER, OR AN
HORIZED REPRESENTATIVE OF BEST FOWER, OF THE POSSIBILITY OF SUCH DAMAGES.
LIMITATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERED BY ANY PERSON.

THERMORE, THE CUSTOMER'S ONLY REMEDY IS TO HAVE BEST POWER REPLACE ANY
TS OR REDBO THE SERVICES RENDERED. IF BEST POWER IS UNABLE TO REPAIR OR
LACE THE PRODUCT OR PARTS OR CORRECT THE SERVICES T CONFORM TO THIS
IRANTY AFTER A REASONABLE NUMEBER OF ATTEMPTS, THEN BEST POWER WILL
UND THE CHARGE FOR THE DEFICTENT SERVICE. REMEDIES UNDER THIS WARRANTY
EXPRESSLY LIMITED TO THOSE SPECIFIED ABOVE.

: states do not allow Immum: on how long en implied warranty lasts of the exctusion or kimitation

dental or ges for co products. [n such states, if the Service should be
od & corsumer producL the exclusions or limitations of this Limited Warmenty may not apply to the
wmer. This Limited Wamenty gives the Customer specific legat nshu However, the Customer may
luve other rights that may very from state to state. The Customer is sdvised to consult applicable
taws to ascertam the Full extent of his rights.

6. GOVERNING LAW. The terms of this Agreerent shall be governed by the laws of the State of
Wisconsin exclusive of conflict of laws rules.

7. LIABILITY AND CLAIDMS. Lisbility of BEST POWER on any claim of any kind. including claims
{of negligence or other torts, or for sy loss or demegs, erising out of, or ion with, or resulting
from, eny Sereice, or from the mamuafactas, sle, delivery, remis, repeir of ue af any products covered
by, ex fixnishod under, such an ordey, shall in no case excoad the prics allocablo to the product, service
orpntlhﬂhnt’wh:ﬁy_rnuwdhdm In no eventt shafl BEST POWER be lisble for any specigl,
ges. Any clains egainst BEST POWER for shortages by 1t
mmwmumnmmwammmmmmus:mmWwor

ThﬁdﬂhmdmySdewnmbpnwmhbarMJmm&mdehy:
n 7 o m patstion of delivary of mwterial, loods, sevars woather or other ot of God.
embargoes, goverrmental actions, or any cther causo boyond the rossonable controf of BEST POWER,
whether sanilar to, or different from, the causes sbove enumerated, whether affocting BEST POWER. or
BEST POWER Y supplicr or subcontractor, and sty such csuses shall absolve BEST POWER fom any
lisbility to Customer.

idartal 1.

8. CHANGES. REST POWER may, o any time, without notice, make changes (whether in design,
materisls, the sdditicn of suprovements, or otherwine) M miy product, and may discontinue the
arvisetare of sy producy, all in its sols discretion, witheat Ieamng sny cbligations of sy iind s«
resubt theroof, whether for failure to fi] an order accoptod by BEST POWER, or otherwise. In performing
Servioes, BEST POWER, ooy use fictory reconditioned parts or product. BEST POWER may subcontruct
wnhothenmpaﬁmkmmw?nmhnﬁmmmmaﬂm
rosponsible for performing the Service.

9. EXCLUSIONS. Innocmnuhall BESTPOWERhnwmyubhpumtmdmufy correct, abate,
! control of any d i quIf or wiring or any code violation
urmylunﬁﬂrhmduumlenllm&utmﬂ':ptmm

10. LIMITATION OF ACTIONS. No action, rogardiess of (ofm or basis, ayning out of transactions
related to & Service Order or the Services performed or Lo be performed may be brought by either party
tnore than two (2) years after the cause of action has accrued.
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QOl General Information

This Service Manual supplements the FERRUPS User Manual you received with your unit. You should be familiar
with the User Manua before you use this Service Manud. If the User Manua is lost or misplaced, please contact
Best Power Worldwide Service for a replacement.

This manual explains how the following FERRUPS models operate and how to maintain and repar them:

60 Hertz
FES00VA
FE7T00VA
FES50VA
FEIL.15KVA
FE1.4KVA

50 Hertz
QFES00VA
QFE700VA
QFES850VA
QFE1.15KVA
QFE1.4KVA

50 Hz model numbers start with a “Q™ (such as QFE1.4KVA). AU ten (10) models have serid numbers in this format:

FEsKnnnnn or QFEsKnnann

In these examples, § = the unit size (500, 700, or 850 VA or 115 or 1.4 KVA), and nnnrn = the unit's unique

seriad  number.

This manua describes al units with the 8.0 1, 802, 8.03, 8.04, 8.05, 8.06, or 8.07 software versions.

. In versons 8.01-8.05, parameter 120 shows your unit's software version; you can display this parameter by
pressing {DISPLAY] [I] {2] [0] [ENTER].

If parameter 120 is not “SW Ver,” your unit has 8.06 or higher software; to display the software version,
display parameter 137 by pressing [DISPLAY] [1] [3] [7] [ENTER].

From aterminal connected to the RS232 port, you can display the software verson by typing d swv
<ENTER>, d 120 <ENTER>, or d 137 <ENTER>.

This manual does not cover available options, Customer Purchase Options (CPOs), or changes that were made in
the FERRUPS product after this manua was published. If you have any questions, please call Best Power

Worldwide Service (See Section 102 below.)

102 Worldwide Service

Best Power has an outstanding Worldwide Service center. Please write or cal if you have a FERRUPS problem
or question. When you call Worldwide Service, have the FERRUPS serid number  (see the label on the back of the
unit or ingde the front door). Best Power tiles al service records and system modifications by serid number.

Section 100<ntroduction
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You can contact Best Power by phone, fax, TELEX, Bulletin Board Service, or  CompuServ. The Worlawide
Service center is open every business day from 7:.00 am to 11:00 pm Central Time, but takes cals 24 hours each
day. Customers outside the United States may wish to use the TELEX number. If you need to send drawings or
diagrams, you can use our fax number. If you have a sales inquiry, you may cal Sales toll-free in the U.SA. and
Canada, (For other countries, see the addresses and telephone numbers on the back cover of this manual.) Through
CompuServ, You can ask any questions you may have about the FERRUPS or its applications.

Worldwide Service: [-800-356-5737 (U.SA. and Canada) or 1-608-565-2100
Worldwide Service Fax: [-608-565-2509 (U.SA.) or 1-608-565-2799  (International)
Generd Fax: [-608-565-2221
TELEX 701934
Sdes: 1-800-356-5794 (U.SA. and Canadd)
Generd  Office: [-608-565-7200
BBS: |-608-565-7424
CompuServ: Go BEST at any ! prompt.
World Wide Web Site: hitp://www.bestpower.com,
e-mail address; best.power@bestpower.gensig.com
Mailing Address.
Best Power
Worldwide Service
P.O. Box 11
Necedah, WI 54646 .

A variety of technical services are avallable from Best Power Worldwide Service

Telephone Support:  If you have a question about a FERRUPS, cal Worldwide Service. at [-800-356-5737
or |-608-565-2100. The Best Power Worldwide Service hotline is available 24 hours
each day to help customers with any type of FERRUPS problem.

Field Support: In the unlikely event that your FERRUPS system should fail, you can arange to have
your system repaired hy a Best Power factory-trained technician. Cal Worldwide Service
for price and scheduling information.

Service Training: If you would like to arrange training for your in-house service. technicians, cal 1-800-
356-579%4 (in the USA. or Canada) or [-608-565-7200 for pricing and workshop
information.

103 Warranty Information

100-2

As dated in the Limited Two-Year Warranty in the  User Manual, the warranty period is two (2) years from the

date of initia retail purchase or delivery, whichever is ealier. If you return a defective FERRUPS system, system
component (fuses, transformer, etc.), or circuit board to Best Power Worldwide Service within the warranty period,

Beat Power will repair or replace it free of charge. (Make sure you call for a Return Materia Authorization or RMA .
number first; see Section 104 below,) The customer is responsible for al freight charges. .

Section 1004ntroduction



FE/QFESCD-B50VA
FE/QFE1.15 & 1.4KVA

o O FERRUPS

Customers Who purchase the Customer  Protection Plan (CPP) or Site Warranty Plan (SWP) receive on-Site service
and extended warranty coverage. Contact Best Power Worldwide Service for detailed information on warranty

enhancement plans.

104 Ordering Exchange Parts

Best Power products are warranted for two years; see the Limited Two-Year Warranty in the User Manud for

details. Ifa product fails while it is under warranty, you may order replacement parts for exchange or you may send
in the failed part for repair; you may be liable for shipping costs. After the warranty has expired, you may order

exchange parts or send in the falled parts for repair, but in either case the failed part must be reparable to qualify
for the Non-Warranty Exchange Parts pricing.

To order exchange parts, call Best Power Worldwide Service at 1-800-356-5737 or 1-608-565-2100 (or call the
nearest Best Power office). Worldwide Service will determine which parts you need and tell you the cost of the
parts. You must then fax or mail a Purchase Order or Mastercard or Visa number or accept COD delivery, even
ifthe parts to be replaced may be under warranty. Best Power will then ship you the new exchange parts with an
invoice. After your unit has been repaired, return the old parts for exchange. You will receive credit for returning
the old parts if the parts are repairable, and Best Power will send you a new invoice showing that credit.

The exchange parts procedure can vary; please cal Best Power Worldwide Service for more information,

Section 100-4ntroduction 100-3
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105 FERRUPS Specifications, Standard 50 Hertz M odels

Model QFESOOVA l QFE700VA ‘ QFESSOVA QFELISKVA QFE14KVA
AC Input Voltage'/ 220 VAC/2.6 amps | 220 VACR.9 amps | 220 VAC/4.4 amps (220 VAC/4.9 amps | 220 VAC/5.7 amps
Input Current 230 VAC/2.5 amps | 230 VAC/3.8 amps. | 230 VAC/4.2 amps | 230 VAC14.6 amps | 230 VAC15.4 amps
240 VAC/2.4 amps | 240 VAC/3.5 amps | 240 VAC/4.0 amps | 240 VAC14.4 amps | 240 VAC/5.2 amps
AC Output Voltage*/Qutput 220 VAC/2.2 amps | 220 VAC/3.2 amps | 220 VACi3.8 amps |220 VAC/5.0 amps | 220 VAC/6.4 amps
Current 230 VAC/A2.2 amps | 230 VAC/3.1 ampss | 230 VAC/3.6 amps | 230 VAC/4.8 amps | 230 VAC/6.2 amps
240 VAC/2.1 amps | 240 VAC/2.9 amps | 240 VAC13.5 amps |240 VAC14.6 amps | 240 VAC15.9 amps
Audible Noise <41 dB <41 dB 147 dB <49 dB s49 4B
DC Amps Maximum{(Nominal 47 58 7 95 136
Battery)
[Ipcvortage (Nominal) I 12 | 12 12 12 ] 12
||Efficiency (Line) | 285% | 286% 285% 288% 288% [
Frequency(Line) 50 Hz, £0.01-3 Hz|50Hz, £0.01-3 Hz| 50 He, 20.01-3 Hz |50 Hz, £0.01-3 Hz |50 Hz, +0.01-3 Hz
Total Harmonic Distortion{THD) | 5% or less THD 5% or less THD 5% or less THD 5% or less THD 5% or less THD
Heat Dissipation: BTU/hour: 210 277 361 372 465
KWhour: 0.062 0.081 0.106 0.109 0.136
Isolation Q oF Q rF <2 pF <2pF Q vF
Noise Rejection-Common Mode >120 dB >120 dB >120 dB >120 dB >120 dB
Transverse(Normal) Mode >60 dB >60 dB >60 dB >60 dB >60 dB .
Operating Temperature 0-10" ¢ 0-40" ¢ Oto40° C Oto40° C 0tod0° C
32-104" F 32-104° F 32-104°F 32-104" F 32-104° F
Relative Humidity 0-95% non- 0-95% non- 0-95% non- 0-95% non- 0-95% non-
condensing condensing condensing condensing condensing
IOutput Power S00VA or350W | 700 VAor 500 W | 850 VA or600 W [1.15kVAor800W | 14kVAorl kW
{Overload Capability 150% surge 150%surge 150% Surge 150% Surge 150% Surge
125% 10 Min. 125% 10 Min. 125% 10 Min. 125% 10 Min. 125% 10 Min.
(Line) (Line) (Line) (Line) (Line)
110% 10 Min. 110% 10 Min. 110% 10 Min. 110% 10 Min. 110% 10 Min.
[ (Inverter) (Inverter) (Inverter) (Inverter) (Inverter)
'_
Runtime Min. Full Load (Half) 9 Min. (25) 14 Min. (35) 11 Min. (28) 12 Min. (29) 14 Min. (37)
Unit  Woiaht:
II A lthl'/ Standard_m;*_m;ry 2R Ilg Ilg 5% Ilg bg 2120 \zg bg 9500 kgs kge Ll m_kgs
Load Regulation o 3% \ +3% + 3% +3% + 3%

1110, 115, 120, and 200 VAC input is aso available.
‘For units with a standard charger; values increase for 1S-amp chargers. See the Installation Manual. The InpUL current shown is
for the unit itself, without a bypass switch and with the charger at maximum capacity. For other circumstances, see the

nstallation

Manual.

3100, 110, 115, 120, and 200 VAC output is aso available.
* Standard runtimes; longer runtimes are available gs options.

100-4
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106 FERRUPS Specifications, Standard 60 Hertz Models

FESO0-850VA

O FERRUPS

1.15 & 1.4KVA

FESOOVA FETO0VA FE8S0VA FEL1SKVA FE14KVA
C Input Voltage'/ Input Current | 120 VAC/4.6 amps [120 VAC/5.6 amps [L20 VAC/6.6 amps [L20 VAC/89 amps | 120 VAC/11 amg
208 VAC/2.4 amps |208 VAC/2.8 amps |208 VAC/3.7amps | 208 VAC/5.0 amps (208 VAC/6.0 amy
240 VAC/2.1 amps | 240 VAC/2.5 amps | 240 VAC/3.2 Amp ) 240 VAC/4.2 amps (240 VAC15.3 amj
C Output Voltage*/Qutput 120 VAC/4.1 amps | 120 vacsss amps | 120 VAC/7.0amps | 120 VAC/93 amps | 120 VAC/12 amp
urrent 208 VAC/2.3amps 208 VAC/3.3 amps | 208 VAC/4.0 amps | 208 VAC/5.3 amps | 208 VAC/6.5 amy
240 VAC/2.1amps | 240 VAC/2.8 amps | 240 VAC/3.4 amps | 240 VAC/4.7 amps | 240 VAC15.6 amj
lAudible Noise <41dB <41 dB <47dB <49 dB <49 dB
Amps Maximum (Norinal 44 66 81 104 144
attery)
“DCVoltage(NominaI) 12 12 12 12 12
[Esficiency (Line) 285% 286% 285% 288% 288%
requency (Line) 60 Hz,+0.01-3 Hz | 60 Hz,+0.01-3 Hz | 60 Hz, +0.01-3Hz | 60 Hz,+0.01-3Hz |60 Hz, +0.01-3H
‘otal Harmonic Distortion (THD)| 5% or less THD 5% or less THD 5% or less THD 5% or less THD 5% orless THTJ
eat Dissipation BTU/hour: 210 277 361 372 465
KW/hour: 0.062 0.081 0.106 0.109 0.136
olation <2 pF | <2pF Q pF <2 pF <2pF
oise Rejection-Common Mode >120d >120dB >120 dB =120 dB >]120 dB
Transverse (Normal) Mode >60 >60 dB >60 dBB >60 dB >60 dB
rating Temperature 0-40° C 040° C 0-40° C 0-40° C 040" C
32-104°F 32-104° F 32-104°F 32-104° F 32-104°F
clative Humidity 0-95% non- 0-95% non- 0-95% non- 0-95% non- 0-95% non-
condensing condensing condensing condensing condensing
[output Power S00 VA or350 W | 700 VA or S60W | 850 VA or600 W | 1.1SkVA or800W | 1.4 kVAor 1 kW
verload Capability 150% surge 150% surge 150%Surge 150% surge 150% surge
125% 10 Min. 125% 10 Min. 125% 10 Min. 125% 10 Min. 125% 10 Min.
(Line) (Line) (Linc) (Line) (Line)
110% 10 Min. 110% 10 Min. 110% 10 Min. 110% 10 Min. 110% 10 Min.
(Inverter) (Inverter) (Inverter) (Inverter) (Inverter)
"Runﬁmc Min. Full Load (Half)* 9 Min. 25) 14 Min. (35) 11 Min. (28) 12 Min. (29) 14 Min. (37)
nit Weight
withoutBattery: 45 1bs. 51 1bs. 57 Ibs. 86 Ibs. 94 ibs.
w/ Standard Battery: 58 Ibs. 76 Ibs. 82 Ibs. 126 1bs. 148 1bs.
oltage Regulation (Nominal) | + 3% + 3% o 3% | 13% | + 3%

I These input voltages arc aso available: 200 and 220 VAC
2 For units with a standard charger; values increase for 15 amp chargers.  See the Installation Manud. The input current

shown is for the unit itself, without a bypass switch and with the charger a maximum capacity. For other circumstances,

see the Installation Manual.

3 These output voltages are dlso available: 100, 200, 220, and 277 VAC.
.“ Standard runtimes; longer runtimes are available as options.

Section 100dntroduction

100-5




I SECTION 200 |






Section 200  System Description and Theory of Operation

.01 FERRUPS System Description

FERRUPS protects sensitive electronic equipment from blackouts, brownouts, spikes, noise, and frequency shifts
while it provides constant computer-grade power. FERRUPS is a line-interactive uninterruptible power system. Each
FERRUPS unit includes a microprocessor that lets you control, monitor, meter, and diagnose conditions. You can do
this from a remote control panel, terminal, computer, or modem connected to the unit's ES232 serid data port. The
FERRUPS is easy to indtall and the microprocessor makes each unit easy to operate and maintain.

Best Power chose the FERRUPS name because of the unique ferroresonant transformer the unit uses to provide
uninterruptible power. In the normal operating mode, the ferroresonant transformer  filters line power and protects the
critical load from spikes, sags, surges, noise and brownouts (see Figure 1). The ferroresonant transformer stores energy
in its magnetic field and capacitor circuit, and when line power fails (Figure 2), the transformer continues to provide
power to the load until the inverter turns on. This “flywhedl effect” can supply power to the loads for eight to sixteen
milliseconds.

OnLine
COMPUTER-GRADE
B POV ) FERRORESONANT POWER
TRANSFORMER
cﬁm%m mJp  BATERES [ INVERTER
Figure 1
On Inverter
COMPUTER-GRADE
RAW LNE POWER . | FERRORESONANT POWER
' - TRANSFORMER

|

q.ms"‘GLLER > BATERES [= INVERTER

Figure 2

IfAC line fals or line frequency is too high, too low, or unstable, the FERRUPS microprocessor detects the problem
in &s little as 260 microseconds. FERRUPS then  switches off the AC line input and turns on the  inverter in phase. The
inverter converts DC power from the batteries into pulsewidth modulated DC and supplies it to the ferroresonant
transformer. The ferroresonant transformer takes the pulsed DC and waveshapes it into computer-grade AC. Because
of the “flywhed effect,” there is no break in output power.

Section ZOO-System Description and Theory of Operation 200-|
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When input power returns to normal, the microprocessor matches the inverter output phase to the phase of the .
incoming line. The. microprocessor checks line voltage quality and stability. If  line voltage is acceptable, the inverter
turns Off and AC line is switched to the ferroresonant transformer. This transfer occurs aimost instantly, and, with help

from the “flywhed effect,” provides continuous AC outpt.

Sample of an AC Line Loss and FERRUPS’ Response

Tek Stop Limit Test 15 ﬁiﬁgs
I + 1

AL 16.7ms
/—\ {\\ @ 716 7ms
. C1RMS

./JN T 3.4V

13!”_ \ Mot lm- At ""-‘m“ e ALY

] C2 RMS

o 1208V

AT
M R - C3 RMS

h
ot ki

/
/ A

iR

24 \ / 1 _,,.f N

THT T00VA  Che 100 VA MS oDme ChHY =04V g Jan 1997
Cn3 10 0mvQy  Chd 10 OmvQ

14.10.%6
Figure 3 .

In Figure 3, the upper waveform shows the AC line failing (a power outage). The bottom waveform shows the  UPS
Output during the AC line loss. Notice that athough the input faled,  UPS output was not lost. The ferroresonant

transformer’s “flywheel effect” lets FERRUF'S provide true uninterruptible power, but keeps the inverter off until it
IS needed.

C4 RMS

) 2.76mv

202 System Theory of Operation

Note: Thetheory of operation isthe same for S00VA, 700VA, 850 VA, 1.15 KVA and1.4KVA units. Most
hardware in the five (5) models is the same, but some components, subassemblies, and part locations are
different. Only the logic board can be used for dl  five (5) models — and then only if you recdibrate the
system and reprogram the logic board for the model it is instaled in.

The FERRUF'S uses four (4) system modes: “Auto,” which is for norma operation, “Inverter” and “Line Condition,”

which you can select from the control pand for testing, and “Off,” which turns the FERRUPS off. Section 300
explains these modes in more detail.

In the Auto mode, the FERRUPS normaly uses AC utility power to operate the loads. See Figure 4 on the next page
for a block diagram of the FERRUF'S during normal AC line operation. AC line is applied to the ferroresonant
transformer’s AC line primary, and the transformer’s secondary provides power to the loads. The transformer filters
and regulates utility AC, and the control electronics work with the microprocessor to continuousy monitor AC  line

voltage. .

200-2 Section ZOO-System Description and Theory of Operation



FERRUPS

FE/QFESO0-850VA
FE/QFE1.15 & 1.4KVA

-The FERRUPS during normal AC Line operation:

(EXTERNAL BATTERY QPTION)
DC BATTERY
BATTERY
BANK
conmECTOR | CFTRN
KEYPAD RSZ3Z
QPTION) PORT
HTERNAL
5, g
MOUNTED
LOGIC BOARD ; D (o
SEENOTE 1, —
POWER
TUv OR SWITCH
FCC CLASS 8" POVWER BOARD OR
PONER BOARD ASSEMOLY
BATTERY CHARGER
g POWER COMAONENTS
FILTER NEUT MONITOR
f\/ IE,-\ \ ‘\_‘ /\/
T
. [
F oA
N
E ; T cutPyT
POWER
00 B HARD WIRE
CORDOR BACKFEED 1 L TBLOCK
TERM RELAY ¥ g OR OUTLETS
BLOCK g ¥
14514
BACKFEED NOTES: LY
RELAY 1. THE 500 THRU 850 VA UNITS HAVE A SINGLE POWER BOARD.
. P Z THE 1.15 THRU 1.4 KVA UNITS HAVEE A POWER BOARD AND AN AUXILLARY BOARD,
.
Figure 4

See Figure 5 on the next page for a diagram of the FERRUF'S during an AC utility line loss (power outage). When there

is a power outage, or when AC line does not meet the minimum requirements set by FERRUPS parameters,
electronics tum Off the dtatic switch. This removes AC line from the transformer's AC

the control
line primary. Before output voltage

begins t0 decay, the inverter provides pulse-width modulated DC to the ferroresonant transformer’s  inverter winding. The
ferroresonant transformer transforms the pulsed DC into a high-quality Sinewave output. The transfer process is complete
within two (2) milliseconds or less, during which time the energy stored in the ferroresonant tank circuit supplies the full

rated output power to the load.
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The FERRUPSduring AC Lineloss: .
BATTERY
T
BANK
connecToR | (FTON)
KEYP)
©FIR o
7, o
LOGKC BOARG Houes | PN
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SEENOTE 1.
POWER
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BATTERY CHARGER
e 5 T =
FULTER WNRUTMONITOR ’_I_l
= 7 = "\
£ A
\ § 5
RF
- © § et 5 ot e
POW LT M T BLOCK
cmp?”?n £ é oR BUTLErS
THLRA nn g
1.16514
BACKFEED NOTES: ONLY
RELAY 1. 500 THROUGH 850 WA MODELS HAVE A SINGLE POWER BOARD.
JBNE, 2. 1.15 AND 1.4 KVA MODELS HAVE A POWER E0ARD AND AN AUXILIARY BOARD.

Figure 5

While the FERRUPS runs on inverter, the microprocessor continues to monitor al parameters, and it generates an
audible tone every two (2) seconds to let you know the FERRUPS is on inverter. The microprocessor monitors the
battery current and battery voltage. Using these vaues plus stored battery capacity and the measured VA load,  the
microprocessor estimates the runtime remaning. You can see this runtime by displaying parameter 9, either on the
control panel or on a terminal connected to the RS232 port.  When estimated runtime falls to five (5) minutes (or the
vaue you have programmed into parameter 68), the FERRUPS sounds a Low Runtime aarm. If the batteries continue
to discharge, and the battery voltage falls to 11 volts (or the value in parameter  66), the alarm changes to Near Low
Battery. If the battery voltage then drops to 10.5 volts (or the value in parameter  65), the alarm changes to Low
Battery, and FERRUF'S shuts itself down to prevent deep discharge damage to the batteries. When AC line  retums,
the FERRUF'S restarts automatically, unless you have changed parameter 77 (Auto Restart). The  FERRUPS runs in
the Line Condition System Mode until the batteries recharge; then, the mode changes to Auto.

While the FERRUPS runs on inverter in the Auto system mode, the microprocessor continues to monitor the incoming
AC line. After the AC line retumns, the System matches the inverter phase and frequency to the incoming AC line using
a phase-locked-loop circuit. The microprocessor continues to monitor the AC  line for a period of time to ensure that
the AC line is gable; this time is normdly one (1) second, but you can adjust it using parameter 58. The
microprocessor then transfers the system back to line by turning off the inverter and closing the AC dtatic switch, The
ferroresonant tank circuit once again powers the load during this brief transition and the loads are now back on AC
line.
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The microprocessor aso monitors AC output voltage and current, battery voltage and current, ambient temperature,
heatsii temperature, Power Factor Module temperature, and transformer temperature. The microprocessor compares
monitored parameters to preset parameters and makes rea-time decisions based on these comparisons.

If any of these parameters go beyond preset limits, the FERRUPS darms with an audible Morse Code and enters the
cause of the afarm condition into an interna log, which is stored for future reference. If certain values go beyond preset
limits, the FERRUPS may actually shut itself down to protect the loads or the FERRUPS unit from damage.
The battery charger circuitry monitors battery voltage, and automatically charges the batteries as necessary

Section 203 below breaks the system down into its major components and explains the functions of these components.
This section should help you understand the System Theory of Operation better.

203 Major System Components

The basic system is composed of:

1) three (3) major assemblies,

2) batteries,

3) supporting circuitry,

4) interconnect wiring, and

5) the cabinet.
The three (3) major assemblies arc the logic hoard, the power board assembly, and the ferroresonant transformer. The
subsections below describe the major assemblies and their subassemblies or circuits.

203-1 The Logic Board

The logic board contrals al of the functions in the FERRUPS and enables the battery charger. The heart of the
logic board is the 16-bit microprocessor. The control program = the software program that is in an EPROM
(permanent memory) — is on this board. In addition, there are many subsystems on this board that make up the
control and monitoring circuitry. In &l System modes, the monitoring circuitry receives its conditioned and scaled
signads from the power board, the current transformers, or the DC shunt.

203-1.1 Logic Board Subsystem Functions
Fast-Acquisition
A/D Converter: The logic board uses monitored signals (along with preset parameters and externa
commands) t0 make decisons for controlling the FERRUPS operation. By itself,

the microprocessor could not monitor al of these signals for two (2) reasons.

1) the microprocessor has a limited number of port connections, and
2) the voltage and current signals are andog, not digital.
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The fast-acquisition A/D (andog-to-digital) converter solves the first problem b\.
sampling the Sgnds on a time shared bass. The converter solves the second
problem by constantly converting the anadlog voltage and current signals to digital

signals that the microprocessor can accept. To do this, the fast-acquisition A/ D
converter uses caibration factors in stored memory to offset the actual voltage and
current reading. These calibration factors are necessary because components used

in manufacturing normally have dightly different velues; the calibration factors only
change when the unit is recdibrated. (See Section 403.) Y ou can display the
cdibration factors from an optiona control panel or through the RS232 port by
displaying parameters 110-121. (See Section 308.)

The phase-locked-loop (PLL) circuit enables the FERRUPS to switch from AC line
to inverter and back to line smoothly and in phase. The PLL does this by changing
the phase of the FERRUPS' internal variable frequency to make it match the phase
of the AC line frequency. (When you manudly change the system mode from
Inverter On to Auto, you can actudly hear the PLL  shift or Slew the phase.) You can
accelerate the rate of phase shift or “dew raie” by changing parameter 53. This
change is usualy made to accommodate an unstable source. of AC input (such as a
generator).

When the system switches to inverter  operation, the logic board disables the charger
by switching the Charger Enable signd from low to a high state The fly-back
voltage from the transformer charges a capacitor through two (2) steering diodes
attached to the wings of the inverter winding. When the voltage across the  capacito
reaches approximately 3 1.4 volts, the charger circuit is enabled in constant  curren
only and drains the energy in the capacitor back to the battery.

The communication interface circuitry is on the logic board. This circuitry lets you
enter commands on a control panel or termina connected to the RS232 port. The
RS232 pa at the back of the FERRUPS is connected to the logic board by a ribbon
cable.

The. logic board operates on +12 volts supplied from one of the power board's three
(3) 12-volt regulators to create 45 and -9 valts for use on the logic board. The logic
board aso contains a three (3)-volt lithium battery to back up volatile RAM when
the DC supply is off.

The logic board also includes an audio beeper and a pair of relays for  dry contects.
These contacts provide inverter on and adarm signas at the RS232 port.
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203-1.2 Monitoring Functions

AC Line Voltage:

AC Output Voltage:

AC AmpsQOut:

Battery Current:

Battery Voltage:

Temperature:

This is a scaled value. representation of the incoming lime. This value originates at
the input Step-down monitor transformer (separate  from the board), passes through
the power board (which provides spike protection), and enters the logic board for
signa conditioning. This then becomes the AC sensjn% signa for the lime detect
circuitry and for monitoring of the AC line voltage. The High AC Input darm is
based on this level. This sgnd aso lights the AC LINE LED on the FERRUPS
front panel and is available as a true RMS display on the control panel or a terminal
connected to the RS232 port. (See parameter 1 in Section 308.)

The output voltage from the ferroresonant transformer is fed to the power board,
where it is scded (stepped-down) through the output monitor transformer. This
voltageenters the logic board and Is used to determine actua output voltage. Low
and High AC Out darms are based on this level. The V Out parameter (2) is used
to caculate the VA out, watts, and power factor, and it is available for ~ true RMS
display on the control panel or atermina connected to the RS232 port. (See
parameter 2 in Section 308)

A current toroid on the power board is used to sense output  current. The AC output
current passes through this coil and generates the AC Amps Output signal. This
signa passes through the power board or power board assembly for spike
protection and scaling and then passes to the logic board. This true RMS sgnd is
used to caculate the VA out, watts, power factor,and crest factor, and it is available
for display on acontrol panel or terminal connected to the RS232 port. (See
parameter 4 in Section 308.)

This sgnd originates on the power board or power board assembly a the DC
current shunt on the power board. The shunt, a precision resistor, generates a
voltage proportional to the current that passes through it. This voltage is passed
from the power board to the logic board. When the FERRUPS is in the Auto mode
usng AC line, the battery charger current passes through the shunt. When the
FERRUPS is running on battery power, FERRUPS uses this DC current sgnd with
DC voltage, battery capacity, and VA load to calculate the  runtime remaining, to
detect transformer saturation, and to protect the inverter switching devices by
current limiting. You can display battery current on a control panel or a termina
connected to the RS232 port. (See parameter 6 in Section 308.)

This battery reference voltage is a scaled proportional voltage that originates on the
power board. It is used for calculating runtime while the FERRUPS is running on
battery power and for determining Low Battery and Near Low Battery adarms and
for battery charging voltage levels. You can display battery voltage on a control
panel or a terminal connected to the RS232 port. (See parameter 7 in Section 308

FERRUPS aso monitors the ambient temperature, heatsink temperature, and Power
Factor Module temperature; 1.15 KVA and 1.4 KVA modes also monitor
transformer  temperature.
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. FERRUPS monitors ambient temperature directly from a negative temperature.
coefficient thermistor connected to the logic board.

« Heatsink temperature, which originaies from another negative temperature
cocflicient thermistor on the heatsink (which is mounted on the power board),
provides a signal that passes through the power board.

. Power Factor Module temperature originates from a negative-temperature-
coefficient thermistor mounted on the Power Factor Module.

. FE 1.15 KVA and 1.4 KVA models monitor the transformer temperature
from a negative temperature coefficient thermistor mounted on the shelf above
the transformer.

FERRUPS monitors these signals and compares them to  stored parameter settings
to determine a possible alarm condition. You can display these  temperatures on a
control panel or terminal connected to the RS232 port. (See parameters 11, 12, 14,
76, 80, 81, 82, 83, 84, 85,86, and 87 in Section 308.)

The logic board uses the monitored signals to generate appropriate FERRUPS responses and to control
FERRUPS operation. The control signals al originate on the logic board (except for the battery charger) bu.
are conditioned or amplified on the power board (or power board assembly). The paragraphs below explain 1

these signals:

Relay Drive (500-850 VA): The relay drive is used in 500,700, and 850 VA units. When the FERRUPS is

Static Switch Drive
(115-1.4KVA):

in Auto or Line Condition mode, AC line is gpplied to the ferroresonant
transformer’'s AC primary winding by means of a relay on the power board.
This relay is controlled by the relay drive signd  from the logic board. When the
relay drive signd is low, the relay is closed, alowing line to the transformer.
When the relay drive signd is high, the relay is open, removing line from the
transformer.

The datic switch drive signa is used in 1.15 and 1.4 KVA units. When the
FERRUPS isin Auto or Line Condition mode, AC lineis applied to the
ferroresonant transformer’'s AC primary winding by means of two (2) SCRs
placed back-tc-back on the auxiliary power board. The two (2) SCRs are called
the dtatic switch; they are controlled by the static switch drive signa from the
logic board. When this signdl is low, the dtatic switch is on, alowing line to the
trandformer. When thissgnd is high, the gatic switch is off, removing line
from the transformer.
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Inverter Gate Drive When FERRUPS is operating normaly in the Auto mode with AC  line applied,
the inverter section of the systemisnot operating. When the FERRUPS must
transfer t0 inverter, a gate drive signal is required to control the power devices
on the power board. The gate drive signal originates on the logic board and
actualy conssts of two (2) timed signads, A and B drive, corresponding to the
two “sides’ of the inverter. The basic frequency of these signals is 60 Hz or 50
Hz; the frequency is derived from the clock on the microprocessor. Signals A
and B are applied to the gates of the switching MOSFETs.

Battery Charger Enable:  The actual control circuitry for the battery charger is within the battery charger
section of the power board or power board assembly. The battery charger could
operate independently of logic board control. There are times, however, when
intervention from the logic board is desirable. Because of these times, the logic
board sends a battery charger enable signd to dlow the battery charger to
operate. If, for instance, a High Battery adarm oceurs, the logic board disables
the battery charger to prevent damage to the batteries.

203-2 The Power Board/Power Board Assembly

500,700, and 850 VA models have a power board. 1.15 and 1.4 KVA models have a power hoard assembly
made up of apower tud and an auxiliary board mounted on the same bracket and connected in paralel. The

. power board in the 500-850VA and the power board assembly in the 1.15-1.4 KVA perform the same functions.

Figure 6 below shows the 500-850 VA power board; figure 7 below shows the 1.15-1.4 KVA power board
assembly.

AUXILIARY
POWER BOAR

POWER BOARD ASSEMBLY

. Figure 6 Figure 7
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203-2.1 Power Board Subsystem Functions .

Fal Safe

(1.15-1.4KVAonly):  Normally, the power board assembly receives DC power from the batteries.
However, when the batteries are low or  battery power is not available, the Fail Safe
circuit on the power board (or the assembly) derives DC  from the AC input monitor
transformer; the circuit then makes this DC power available to the power board (or
assembly).

This circuit provides two (2) benefits:

1) it Iets the FERRUF'S continue to supply output power and charge the batteries
as long as AC line is available; and
2) it letsyou Sart the unit when the batteries are low.

Since the Fall Safe circuit uses AC line power to provide DC, it can only operate if
AC line is available. If the unit was in the Auto mode when DC was log, it sounds
an darm. 500,700, and 850 VA models do not have the Fail Safe function.

Static Switch Drive

and Soft-start

(11514 KVA only):  Thelogic board generates a static switch drive signdl (low for on, high for off) that
is passed through the power board, then to the static switch driver board, and then
to the dtatic switch. When the FERRUF S is initidly turned on, the inrush curren
to the ferroresonant transformer could exceed the input bresker requirement
because the tank circuit can store alarge amount of energy. To eliminate any
problem with this inrush, the logic board software includes a “soft-start.” Instead
of dlowing the gate sgnd to fully turn on the Static switch at zero cross, the
FERRUF'S software changes the signal phase so the dtatic switch  first comes on
very late in the haf cycle. After the tank circuit is energized, the signa goes back
to switching near zero Cross.

Inverter Gate Drive:  These signds (A and B drive) from the logic board are amplified and pulse-width

modulated.

12-volt DC

Power Supply: The power bhoard/power board assembly produces the main 12-volt DC  power
supply for the logic board.

Battery Charger: The power board (or power board assembly) contains the  battery charger and

control circuitry. The charger is a float charger with current limit. It is controlled by
a DC-to-DC converter chip. The charger limits the current to approximately 2.5
amps; it floats the battery at a voltage level that is adjustable by a potentiometer on
the power board. The charger receives its power from the inverter winding and is
rectified by the body diodes in the inverter MOSFETSs.
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Inverter: The inverter conssts of MOSFETs located on the power board (and the auxiliary
board for 1.15 and 1.4 KVA models). These devices are the power MOSFETS, the
snubber SCR,, and a temperature sensor. In 500 VA-.4 KVA models, the fan  runs
continuously whenever the system provides output voltage.

203-2.2 Signal Conditioning

The power board (or power board assembly) conditions these signas.

AC Input Voltage: This signal comes from the termina block. It is fused on the power board by F5, a
five (5)-amp fuse, and is stepped down by transformer T2, then passed to the logic
board.

AC Output Voltage:  This signal comes from the terminal block. It is fused on the power board by Fi, a
five (5)-amp fuse, and it is stepped down by transformer  T1. Then, it is passed to
the logic board.

AC AmpsOut: This signa is generated by a current transformer below the termina block, and
passes to the logic board through the power board (or power board assembly).

| Battery: This signa, which comes from the DC shunt on the power board (or power board
assembly), is passed to the logic board unchanged (except for providing test points).

DC Voltage: This signal, which comes from the battery, is scaled and provided to the logic board.

203-3 The Ferroresonant Transformer

The ferroresonant transformer is a non-linear transformer with live (5) windings, wound in three (3) different
groups. Each group is separated from the others by stacks of metal plates called shunts. The shunts help to isolate
one group from another and to channel the magnetic field within the transformer’s iron core. Please refer to Figure
8 on the next page for a cut-away view and diagram of the ferroresonant transformer.

The first group of windings includes two (2) primary windings. One (1) of the  primary windings is for AC line
input. This winding is tapped for multiple AC input voltages. The other  primary winding is bifila-wound for 12
voltS pulse-width modulated DC from the inverter; when the unit is using AC input (utility) power, this winding
is aso used as an AC voltage source. for the battery charger. These two (2) windings are connected magnetically.
This group of windings aso includes a Faraday shield for increased transient reduction.

The second group of windings includes an output winding and a voltage adder. The output winding is tapped for
multiple AC output voltages. This winding provides the output voltages to the load equipment. The voltage adder
IS connected in Series between the output winding and the third group of windings.

The third secondary winding (F in Figure 8 on the next page) is the compensation winding. The compensation
winding helps to provide a computer-grade sine wave by canceling harmonics. This winding is connected in series
with the other secondary windings. It compensates for variations in the voltage applied to the AC  line winding.
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In addition to the specialy designed iron core and windings, one (1) more component iS needed to complete a
ferroresonant transformer. This component is a capacitor or bank of capacitors. The capacitance is connected

across the three (3) series-connected windings of the secondary. This forms an energy storage bank, which
provides the energy needed for the “flywhedl effect™ and supplies the current required to saturate the load tiding ,
window in the transformer. .

The ferroresonant transformer gives you many benefits through its design characteristics: lightning and surge
protection, isolation and noise rejection, voltage regulation, power factor correction, no-bresk power, sine-wave
power, and system protection.

203-4 The Battery Bank

The standard battery bank includes one (1) 12-volt battery for a nomina voltage of 12 VDC. The battery is sealed,
non-gassing, non-spillable lead-calcium batteries with a pressure relief of 5 P.SI. In a standard system, the battery
is mounted inside the UPS. A DC protection fuse is mounted inside the FERRUPS. Optional battery banks can
increase the battery runtime by using betteries with a higher amp-hour rating or by paraleling multiple strings of
batteries. These may be mounted inside the UPS or in an externa battery cabinet. Please refer to TIP 218 in
Section 700 or to the Parts List in Section 600 for information on avalable batteries,

203-S The Backfeed Relay

This electromechanical relay is used to prevent any AC power from  backfeeding the AC distribution system if the
AC datic switch fails (shorts) and the unit operates on battery power. This circuit includes a relay and a  backfeed
relay control board. The relay is installed between the AC input to the FERRUPS and the static switch. When the
coil on the rdlay is energized, the relay contacts close and AC power is applied. When the rdlay coil is de-
energized, the contacts open and no AC power can pass either way, preventing any feedback.

200-1 2 Section ZOO-System Description and Theory of Operation



FERRUPS

FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

The control board monitors the AC line. In the normal operating mode, the control board sees the input AC sine
wave, and it energizes the coil and allows AC to pass to the FERRUPS. If the FERRUPS static switch or AC line
fals and the FERRUPS goes to inverter, the control board senses pulse-width modulated DC on the AC input
winding from the current flow through the inverter windings. The control board then de-energizes the coil winding

and prevents any feedback from the FERRUPS,

203-6 The Power Factor Module
The Power Factor Module provides additional voltage regulation for the UPS AC output. It is standard on  all FE
series models to prevent ocillations between a PFC Power Supply and the ferroresonant transformer.

203-7 The Line Filter Board (TUV Models)

The Line Filter board provides filtering for conducted electromagnetic interference  (EMI) and radio frequency
interference (RFT).

In newer 500,700, and 850 VA models, this board has been replaced by a capacitor on the power board.
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Section 300 System Operation, Communication,
C ) and Software |nformation

NOTE: This chapter provides a basic review of startup and a thorough description of FERRUPS operation. The
FERRUPS FE/QFE User Manual provides a more thorough startup procedure and basic operation information. .

301 Startup

For complete. startup procedures, plesse see the FERRUPS FE/QFE User Manual. This section supplements the
procedures in the User Manual.

If the FERRUPS has been operating, startup is very easy. Apply AC line (input power) and tom the On/Off switch
“On_”

302 DC Disconnect

Some UPS models have extemal batteries (batteries in a separate cabinet). For these models, there may be either:

1) a DC Disconnect switch on the cabinet, or
. 2) a plastic connector between the UPS and battery cabinet that serves as a DC disconnect.

Before you operate the FERRUPS in Auto Mode (the norma operating mode), you must start the UPS on DC;

to do this, make sure the DC switch a an optiona battery cabinet is on or the plastic connector is connected to
the UPS.

303 On/Off Switch

The On/Off switch is on the FERRUPS back pandl. The <Qff” postion means the FERRUPS is not ready to
provide backup power when it is needed, and the logic board is not operating. In the “On” position, the logic board
is operating and, depending on the system mode, the FERRUF'S may be ready to provide backup power when it

is needed.

304 System Modes

The system modes control the FERRUPS’ operating state. The modes tell both the software and the operator how
the unit responds to a change in commercia (AC input) power. Using a FERRUPS control panel, a VT- 100 style
terminal, or a computer running terminal emulation software connected to the  RS232 port, you can put the UPS
into four (4) sysem modes. Off, Auto, Line Condition, and Inverter On. The following paragraphs explain each
system mode. To use the control panel, see Section 305.
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System Mode Off .

The unit is off The main ferroresonant transformer is not energized. There is no output from the FERRUPS.
AC and DC voltages may still be present in the FERRUPS cabinet.

System Mode Auto

The FERRUPS is in the automatic mode (the norma FERRUPS operating mode). The FERRUPS operates

on AC line or the inverter as needed. AC line is conditioned by the fcrroresonant transformer and is supplied
to the load. If AC line fals, the inverter takes over to supply power  to the loads. Some FERRUPS alarm
conditions may cause the FERRUPS to go to System Mode Auto/Not Ready. When this happens, the READY
front panel LED is not on, but the ALARM LED is; the FERRUPS may operate as it would in the Off or Line
Condition System modes.

System Mode Line Condition

The FERRUPS is in a line conditioning mode. In this mode, the  ferroresonant transformer conditions AC line

and supplies AC power to the load. The inverter is inhibited; if AC line (input power) fails, the inverter does

not turn on and power to the load is lost. You can use the Line Condition sysem mode for testing,
troubleshooting, recharging the batteries, and verifying AC generator  frequency. The FERRUPS does not
switch back to the Auto mode; you must manualy change the mode from a control panel or a termina

connected to the RS232 port on the back of the UPS. .

System Mode Inverter On

This is @ manua inverter run In this mode, the inverter runs until you change the mode manualy or until the
battery is exhausted. The FERRUPS continues to provide power to the loads as if there had  been an actua

power failure. The FERRUPS does not switch back to the Auto mode unless you change the mode manually
from the control panel.

305 The Optional Control Panel

You can connect an optiona control panel to the RS232 port on

the back panel of the FERRUPS by using the six (6)-foot  (1.8-
meter) cable that comes with the control panel. The control panel

is powered by the FERRUF'S.

When you connect the control panel to the RS232 port, it
displays the BEST logo. Once you press [ENTER], the control
pand automaticdly establishes communication with the
FERRUPS (unless you have turned this feature off in the control
pand’s Configuration Menu-see TIP 407). Then, the control
panel should scroll the following:

Figure 7
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FERRUPS by BEST
Mode: Auto
Charger:  Off
Beeper: Enabled

305-1 Control Panel Keys (Buttons)

Key Name | Description
DISPLAY | Use this key before you enter a parameter number you wish to display. You do not need a
(GREEN) | password to display parameters O through 122. The names of the first 11 parameters appear in
green letters on keys O-9 and the [ ] key. Once you've displayed a parameter, you can scroll
forward through the parameters by pressing [ENTER], and you can scroll backward by pressing
[-]
CONTROL | Using this key you can change system modes, disable alarms, start the User Test alarm, disable
(RED) the charger, and start the FERRUPS system test. See Control Key Functions, Section 305-Z.
PROGRAM | Using this key, you can enter passwords or change parameter values. To enter passwords, press
(ORANGE) ROGRAM], then enter the password. (See Section 305-3.) To change a parameter, display it,
then press [PROGRAM], and enter the new value. You need a password o change parameters;
see section 305-3.
ENTER This key records or enters a task you perform using the [DISPLAY], [CONTROL], and
(BLUE) {PROGRAM] keys. If you are displaying a parameter, press this key to display the next parameter.
Yo can also use the [ENTER] key t0 move through the entries in the alarm or inverter logs.
. CLEAR This key clearsthe last command or value you entered. You can aso usethis key to return to the
(BLUE) normal serolling display after you display or change a parameter. In software version 8.06 sad
higher, you ean use this key to acknowledge an alarm. To clear a password, press this key twice,

305-2 Control Key Functions

The table below shows what you can do using the Control key with other control panel keys.

Press These Keys: To do This: j'

[CONTROL] [1] (ENTER] (ENTER] | Puts the FERRUPS in the Off mode. (See Section 304.)

[CONTROL] [2] (ENTER] [ENTER} | Puts the FERRUPS in the Auto mode. (See Section 304.)

[CONTROL] [3] [ENTER] [ENTER] | Puts the FERRUPS in the Line Condition mode. (See Section

304.)

[CONTROL] [4] [ENTER] [ENTER] Puts the FERRUPS in the Inverter mode. (See Section 304.)

[CONTROL] [5] [ENTER] [ENTER] Silences or enables the FERRUPS’ audible becper. The

FERRUPS uses the beeper when it sounds alarms and when it is
running on inverter.

[CONTROL] [6] [ENTER] [ENTER] Enables or disables the FERRUPS’ battery charger.

[CONTROL] [7] [ENTER] [ENTER] Starts 8 FERRUPS system test. Sec Section 308-2.

[CONTROL] [8] [ENTER] [ENTER] Starts or stops a User Test alarm (alarm J). You can use this

feature to test the alartn beeper and the alarm relay contacts.
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Press These Keys. Todo This: ]

[CONTROL] [9] [ENTER] [ENTER] This function requires a Factory password. Clears the alarm

and inverter |0gs.

[CONTROL] [0] [ENTER] [ENTER] Clean al dms without changing the System mode. Ifthe alarm

condition still exists, the alarms start again after the alarm

debounce time.

[CONTROL] [D] [ENTER] [ENTER] Continuously scrolls through parameters O-10, displaying each
parameter for two (2) seconds You can exit this mode by

pressing my key.

[CONTROL] [C] [ENTER] [ENTER] This function requires a Service password. Starts a transfer

test; the FERRUPS tranders to inverter briefly.

[CONTROL] [ ] [ENTER] [ENTER] Thisfunction requiresa Factory password. This function

resets (restarts) the FERRUPS unit. If the unit is providing power

to the load, output power istemporarily broken.

305-3 Passwords

Before you can change parameter values, you must enter the appropriate password. (No password is required
to display parameters 0- 122)

User Password: 177
Service Password: 2639
Factory Password: 18473 .

Parameter changes require the passwords shown in the table below.

Note; To change a parameter, you can enter a password level that is higher than the level required. For

example, if'you need to change parameter 0, which requires a User password, you can enter a Service
or Factory password instead of the User password.

Password Level to Change Parameter Numbers
Parameter Setting
User Password 0, 10, 39, 63, 68, 71-73, 79
Service Password 1-2,4,6-7, 15, 29-38, 50-62, 64-67, 69-70,74-75,71-18, 80-108,
122, 124-127
Factory Password 20-23, 28, 40-47,49, 109-121, 123, 128-129, 137-139
No Change Allowed 3, 5,89, 11-14, 16-19, 24-27, 48,76, 130-136

306 LEDs (Lights) on the FERRUPS and the Control Panel

The table on the next page explains the LEDs on the FERRUPS front panel and on the control pand. The
READY, BATTERY POWER, and ALARM LEDs arc on both the FERRUPS and an optiond  control panel. The
AC LINE and CHARGING LEDs arc only on the FERRUPS. .
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LED (Light) Function
AC LINE This LED is only on when AC line (input) is present.
(Green)
READY When thisLED is on, the FERRUPS can support the load when there is apower
{Green) outage.
CHARGING When this LED is on, the FERRUF'S is charging the batteries. When this light is off,
(Green) the batteries are charged or charging is inhibited.
BATTERY POWER When this LED is on, the FERRUPS is running on inverter/battery power.
(Yellow)
ALARM When this LED s on, there is & FERRUPS alarm condition. See Section 504.
(Red)

307 Communication via the RS232 Port

Note: This section describes communication with the FERRUPS through a PC, laptop, or a VT-100 style
terminad only. See Section 305 for control panel communicetion.

307-1 Hardware Connection

A DB23S (femae) connector is provided on the FERRUPS back pand. Using this  connector, the user can
communicate directly with the FERRUPS microprocessor to access information or control operation. To
communicate directly, you need a termina or a computer that can emulate a termina. The FERRUPS DB25 is
wired DCE (Data Communications Equipment), unlike most terminas, which are wired DTE (Data Termina
Equipment). A DTE can plug directly into a DCE. If your computer has a DB25 seria port, it is typicaly wired
DTE like a terminal. However, if it usesa DB9 serial port, it is wired DCE. If this is the case, you must use a null-
modem cable or a cable that has transmit and receive (pins 2 and 3) reversed.

A CAUTION! Never connect pin 1, chassis ground, between the FERRUPS and the terminal if pin
1 and pin 7 (signal ground) might be connected together in the terminal device. Doing
S0 can cause damage to the interface electronics.

TIP 503 in Section 700 provides more information on establishing communication, enabling hardware
handshaking, using the FERRUPS commands, and programming the RelayMask and Emergency Shut Down
[Emergency Power Off] parameters. The User Manual provides basic information on sefting up communication.
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307-2 Commands

The table below and on the following pages lists the. FERRUPS commands and explains what  they do. Notice that
the table includes a “Short Form™ column. If you do not want to enter the whole command, you can enter the short
form; you can adso use another abbreviation of the command as long as your abbreviation includes the letters in

the short form. Y ou can enter more than one. (1) command on alineif you put a semi-colon between the

commands.

Note: You must enter a password before you can use some commands. See the “Password”  columin in the table.

—Command

Short
Form

Password

Function j

123dep

123dcep

None

Configures the RS232 port on the back of the FERRUPS to operate
with a FERRUPS control panel. In this mode, the FERRUPS sends
special command characters that update the control panel’s LEDs
and beeper, if you enter this command from a terminal, the display
shows the characters that the FERRUPS would normally send to a
control panel. To exit this mode from a terminal, press
<BACKSPACE>, then press <SHIFT><CTRL><C>.

alarmshelp

None

Shows a hist of all possible alarm messages, the audio tode and
letier for each alarm, and whether the alarm is active. See TIP 503
for more information.

alarmlog

al

None

Displays Alarm Log. See Section 308-1.

alarmtest

at

alarmtest cancel

atc

None

Allows you to test the glarm function. Alarmtest sounds the User
Test alarm (J). You can also start an alarm test from the control
panel; see Section 305-2.

Turns the User Test alarm off.

chargermode

chm

User

Shows the FERRUPS’ battery charger mode. By entering a mode
after the chargermode command, you can change the charge

mode:

chargermode off (chm f) or chargermode disable (chm d) =

charger off,

chargermode on (chm o) or chargermode enable (chm e) =
charger on;

chargermode auto (chm a) = charger enabled if AC input voltage
and battery voltage are acceptable.

. clearalarms

ca

None

Clears all active alarms. If the condition that caused the alarm has |
not been solved, the alarm starts again.

clearhistory

ch

None

Clears the minimum and maximum values stored in parameters 30-
37. These parameters show the minimum and maximum AC Volts
In, AC Volts Out, DC Volts, and VA Out. You can access the |
values stoied in these parameters using the extendedhistory
command.

clearlogs

cl

Service

Clears the entries in both the inverter and alarm logs.

clearpassword

cp

None

Clears the current password.

commands
-

cm

None

Displays a list of all valid commands. The letters that are capita-
lized in each command are the short form of the command.

300-6
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Command Short Password | Function
Form
contdisplay cd Depends on | Continuously displays the parameter that you are currently

parameter | displaying. You can specify other parameters for the continuous
password display by entering the name or number of each parameter after the
contdisplay command. To stop the display, press any key. Some
terminals display the parameter(s} in the upper left comer and
update that display; other terminals scroll the display. Some
terminals cannot update the display.

contstatus cs None Continuously displays the Status information. (See the status
command.) See TIP 503 for more information. Some terminas
display the information in the uppet left comer and update that
display; other terminals scroll the information. Some terminals
cannot update the information.

date da None Displays system time and date. To set the date, enter date
[month}/[day]/[year].
delay di None When you enter more than one (1) command on the same line, you

may want to put a delay before the second (or third, eic) command.
You can do this by entering delay hetween the commands.
Remember to put a semi-colon after each command. If you enter
delay alone, the delay time is one (1) second. If you enter a  number
after delay, the delay timeisthat number x 25 milliseconds. delay
1 would cause a 2.5-mS delay. For a one (1)-second dday, you can

dso enter delay 400.
. display d Depends on | Displays the values of one or “lore parameters. (See the parameter
parameter | table in Section 308.) If you have already displayed 4 parameter:
password display alone displays the next parameter. Format: display
[parameter # or name) {parameter # or namel Example:d 1 fullload
ol will display the valugs of parametersl, 16 and 21,

extendedhistory xh Norne Disolavs the minimum and maximum values for AC VoltsIn, AC
Volts Out, DC Volts, and VA Out. These valuesare displayed in
parameters 30-37; they are the minimum and maximum values of
parameters | (AC VoaltsIn), 2 (AC VoltsOut), 7 (DC Velts) and 5
(VA Out). Once the terminal displays these values, the values &re
cleared. See the parameter table in Section 308.

format f None Displays gn SO-character line containing information on the
FERRUPS’ status. Check{JPS and other UPS monitoring software
use this data. See TIP 503 for more information.

help ?orhe None Shows a list of terminal/computer commands; the list explains whai
the commands do.
history h None Displays the minimum and maximum values of parameter | (AC

Volts 1"); the command the” clears the minimum and maximusr
values. The values are stored 1n parameters 32 and 33.

identify 1 None Shows Best Power’s address and telephone numbers, the unit’:
model and serial numbers, the Unit [D (from parameter 15), the
software version, and the release date.

inverterlog il None Displays the jpverter 0g. See Section 308-I.
. logs 1 None Displays both alarm and jnverter 10gs. See Section 308-I.
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Command

Short
Form

Password

Function

message
“[message]”

None

Displays a message (up to 16 characters) on the control panel. The
control panel continues to display the message until a control panel
key is pressed. This is useful for sending messages from g remote
terminal to a user at tile UPS.

off [time]

o [time]

User

Shuts down FERRUPS in a given number of seconds. The READY
LED blinks until the UPS shuts down, and the UPS beepsfive (5)
seconds before shutdown. Example: OFF 60 shuts down the upit in
60 seconds.

off [time]
autostart

o [time] &

User

Shuts down FERRUPS in a given number of seconds (see above)
and restarts the UPS shortly after power returns.

off cancel

oc

User

Cancels timed shutdown.

parameters

Jepends on
parameter
password

Shows g list of system parameters. See Section 308. Y oucgpn also
display a range of parameters by entering the starting and ending
parameter number or name after the command. Example:
parameters 1 10 will display parameters 1 through 10.

paramkeywords

pk

Jepends on
parameter
password

Displays all parameters and their keywords(the parameter names
you can use with commands). You can also display a range of
parameters by entering the numbers or names of the stating and
ending parameters.

password

PW

None

Allows you to enter a password (User, Service, or Factory). Typing
password alone clears the current password.

Example password 377 enters the User password. (The Service
password is 2639, and the Factory password is 18473.)

print

jut

None

When you enter this command alone, the UPS alternates between
sending a <CTRL><R> and a <CTRL><T>. These commands
toggle on and off a special pass-through mode to the printer port on
some terminals, which lets you print out communications as long as
proper hardware is available. This does not allow connection
between the FERRUPS RS232 port and a printer!

program

pr

Depends on
parameter
password

Lets you set the value of any parameter. You must enter the
appropriate password before you reset the value. See the password
command above. Format: PR [parameter # or name] [newvatue]
Example: PR 0 815 resets the time (parameter 0) to8:15 a.m. See
TIP 503 for more information.

remote

None

Configures the RS232 port se the connected terminal works like¢
control panel. Unlike the 123DCP command, this command does
not ¢ause the UPS to send update codes for the control panel beepe
and LED. The command simply lets you use the terminal &s you
would use a control panel.

reset

reset

Service

Restarts the UPS. UPS output shuts down while the unit fs
restarting!

shutdown
or

shutdown
autostart

sd

sd g

shutdown cancel

User

Shuts down the UPS output in 60 seconds (if you enter shutdowr
alone) or the number of seconds you specify after the command. The
READY LED blinks until the UPS shuts down. If you specify
autostart, the UPS restarts shortly after power returns,

Cancels & shutdown darted with the shutdown command.
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Command Short Password | Function
Form _
shutup sh None Silences the audible alarm.
status s None Shows date, time, system status, present system mode, active
alarms, and the value of various system parameters. See TIP 503 for
more information.
systemmode _ sm User Typing systemmode alone displays which system mode isnow
' active. Y ou can use systemmode with A, F, 1, or L to eriter one of
o the modes below.
systemmode auto sm a Enters the Auto mode. This is the normal FERRUPS mode. In this
mode, FERRUPS is conditioning AC input power for your
equipment; if there iS a power outage, FERRUPS is ready to switch
_ - _ to hattery power.
systernmode off smf Enters the Off mode. In this mode, FERRUPS is not providing
power to your equipment, but you can still use FERRUPS' <ontrol
- panel.
systemmode smi Eners the Inverter mode. In this M0dE; FERRUPS is converting DC
inverter _ | battery power to AC power for your equipment.
systemmode sm1 Enters the Line Condition mode. i thismede, FERRUPS i
linecondition conditioning AC input power for your.equipment, but it .dees not
switch to battery power inverter) if there is a power outage; instead,
FERRUPS sounds a Low AC Out afarm.
systemtest stst User Starts a system test of the logic, inverter, and battery. See Section
. 308-2 for more information. The results of the last system test are
stored in parameter 26.
time t None Shows the current UPS time. To sat the time enter
[hour]: [minutes] after the command.
unshutup u None Turns the audible alarm back on.

308 System Parameters

FERRUPS system parameters provide comparison setpoints that the software reads and compares to values
acquired in red-time. These values are loaded ether a the factory or in the field by quaified field service
personnel. FERRUF'S uses the parameters for meters, counters, alarm setpoints, acceptable power qudity limits,
operation limits, or comrmunication. Many parameters reguire a password to change; the password level is  directly
related to the sensitivity of the parameter. The lowest password is User, followed by Service, and Factory. (See
Section 305-3.) The table on the following pages lists the parameter number, parameter name, a sample display
(including the standard setting or a typical display), the password required to change, the adjustable range, and

an explanation.

NOTE:  The sample display shows a typical value for a 1.15 KVA FERRUPS; the values vary from model
to model. “Change Not Allowed"
parentheses indicate the software version when a parameter was added or a change made in the

Section 300System Operation, Communication, and Software Information
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The parameter name is &n abbreviation; it is shown here as it actually appears on an optional .
FERRUPS control panel or a terminal.

(umber |Name Sample Display Password to Range Explanation
(Short Form) Change
0 time 00 Time 07:04:00 User 00:00:00- | Time. FERRUPS uses the time to record alarms
® 23:59:59 |and inverter runs. When the DC power has

been off and you restart the unit, the time shown
1s the last recorded time before shutdown. Reset
the time when DC power has been off.

1 acvoltsin 01 VIn123.4 Service 0.0-500.0 |The input voltage FERRUPS is receiving.
(vi) (In 8.01 When this value drops below the brownout
software, {voltage, FERRUPS switches to inverter. Pro-
0.0-300.0) | gramming this parameter changes CFACVIN
(110) and CFACVID (111) below.

2 acvoltsout 02 VOut123.4 Service 0.0-500.0 | The voltage FERRUPS is providing to your
(va) (In8.01 equipment. Programming this parameter
software, |changes CFACVON (112) and CFACVOD
0.0-300.0) |(113)below.

3 Reserved 03 --Reserved-- —_ — —
4 acampsiout 0410ut0.2 Service 0.0-220.0 | The current your equipment is drawing from
(o) FERRUPS: D“E’“‘ﬂrﬂiﬂﬁ this parameter
changes CFACAON (] 14) and cFACAQ
(1 E5) below. i '
5 vaout 05 VA Qut 25 Change Not 0-27000 The total “apparen power” (volt-amp) your
{(va) Allowed equipment is drawing from FERRUPS. This
value is parameter 2 multiplied by parameter 4,
and should be less than or equal to VALimit,
parameter 19.
6 ibatt 06 [Batt 0.9 Service 0.0-200.0 | The amount of current (in amps) the batteries
(ib) are supplying to FERRUPS when it runs on
battery power. Programming this parameter
changes CFDCAN (118) and CFDCAD (119)
below.
7 vhatt 07 VBatt 13.15 Service 0.00-175.00 | Battery voltage. FERRUPS sounds an alarm if
(vh) this value is too low. Programming this
parameter changes CFDCVN (116) and
CFDCVI) (117) below.
8 frequency 08 Freq 60.02 Hz Change Not | 47.00-63.00 | During normal operation, this is the frequency
4! Allowed of the AC input power FERRUPS is receiving.

If this value falls outside preset limits.

FERRUPS switches to battery power. When
FERRUPS is using battery power, this is the

frequency FERRUF'S is supplying to yout

equipment.
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umber —ﬁame Sample Display IPassword to Range Explanation
(Short Form) Change
9 runtime 09 RunTime 12m Change Not 0-9999 The estimated amount of time FERRUPS can
(t) Allowed continue to support your equipment when
FERRUPS is running on battery power,
FERRUPS alarms when thi's value falls befow
a preset limit.
10 date 10 Date 06/01/96 User 01/01/1988- |Dae FERRUPS uses the date to  record alarms
(d) 12/31/2166 |and inverter runs. When DC paver or the
power switch has been off and you restart the
unit, this parameter shows the last recorded
date before shutdown. Reset the date when you
restart the wit.
.or 11" | ambtemp 11 AmbTemp 23¢c Change Not -63 to 193 | The temperature (ii Celsius) inside the unit.
@ Allowed FERRUPS alarms and shuts down if this value
is too high.
12 heatsinktemp 12 SinkTemp 23c ghange Not | -63 to 193 | The temperature of the heatsink on FERRUPS
(st) Allowed power board. FERRUPS alarms if thisvaueis
+ - too high
13 | Reserved 13 --Reserved-- — -_— —
14 xdmrtemp 14 XfmrTemp 23c ¢hange Not | -63 to 193 | Transformer temperature. FERRUPS alarms if
(xt) Allowed this value is too high, and it may shut down
15 unitident 15 Unit D Service Not Unit ID. An identification string that you can
(id) Network #1 UPS Applicable | configure for use with your network.
16 fullload 16 FuliLoad% 090 Change Not 0-150 Percent of Full Load. The percentage of
M Allowed FERRUPS' total capacity that is actually being
used by your equipment.
17 walts 17 watts 20 Change Not 0-15000 | The total “real power” your equipment is
(w) Allowed drawing from FERRUPS. The vaue is AC
Volts Out multiplied by AC Amps Out, then
multiplied by the power factor (parameter 18).
18 powerfact 18 PF 0.73 Digt Change Not 0.00-1.00 |The power factor of your egquipment; the
{ph Allowed difference in the way it draws voltage and
current. Power factor is equal to Watts Oul
(parameter 17) divided by VA Out (parameter
5). This parameter also tells whether the power
factor is leading (Lead), lagging (Lag), of
distorting (Dast).
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lumber [Name Sample Display Password to Range Explanation
(Short Form) Change
19 valimit 19 VALimit 800 Change Not | 350-18000 The maximum volt-amps FERRUPS can
{val) Allowed supply to your equipment at the present power
factor. FERRUPS adarms when VA Out
(parameter 3} is higher than this value.
20 powerout 20 #PwrOut 1 Factory 0-65535 The number of times there has been g | oss of
(po) input power since you started FERRUPS,
(In 8.06 and higher |20 #PWROQut 1
sofiware, the short
form ispwro)
21 overloads 2 1#0wilds 0 Factory 0-65535 The number of times FERRUPS has been
(ol) overloaded; that is, the number of times VA
Out has been greater than VA Limit.
12 syshours 22 sys Hrs 00000 Factory 0-65535 The total number of hours FERRUF'S has been
(sh) operating, regardless of mode. This number
does not increase while the On/Off switch is
turned Off.
23 invmin 23 InvMin 0000.0 Factory 0000.0- The total number of minutes the inverter has
(im) 6553.5 run since startup.
24 inverterlog 24 Inverter Log Change Not Not A record of the reason, date, time, and duration
(i) LO3192127 1215 Allowed Applicable  |for the last 20 inverter (battery power) runs.
(See Section 308-1 .)
25 alarmlog 25 Alarm Log Change Not Not A record of the reason, date, time, and duration
(al) A03192127 1215 Allowed Applicable |for the last 20 alarms. (See Section 308-1.)
26 testresults 26 Test Results Change Not Not This parameter records the results of the last
(tr) (Seethe Explanation | Allowed Applicable | systemtest. The parameter display includes the
column.) time and date of the test and the results of each
part of the system test. (See the User Manual
and Section 308-Z.)
27 crestfact 27 Crest 141 Change Not 0.00-5.00 Crest factor. This value ispeak AC amps out
(cf) Allowed divided by RMS AC amps out.
28 brownlevel 28 Brnlvl 75.0 Factory 744-1920 |The AC input voltage at which FERRUPS
(D switches to inverter (battery power). If ex-
tended browncut (parameter 63) is set tc
“Yes,” this varies from 62% of nominal AC
Voltsin at no load to 80% at full load. T
parameter 63 is set to “No,” this is fixed a 80%
of nominal AC voltsin. See parameter 64.
29 bespfreq 29 BeepFreq 1320 Service 0-9999 This parameter sets the pitch of the beeper
{tH Smaller numbers set the pitch higher; larger
numbers set the pitch lower.
300-1 2
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||l\lumber [Name

—ree————————————————————————
| Tamnle Display Password to Range | Explanation
Short Form . . Ch
(( ) _| Change
30 mundev 30MinDCV 11.95 Service 0.00-200.00 | The minimum battery voltage measured since
(mind) you stated FERRUPS or since the last time you
entered the extendedhistory command from g
terrminal or computer.
3 1 lmaxdcv 31 MaxDCV 1350 Service 0.00-200.00 | The maximum battery voltage measured since
{maxd) you started FERRUPS or since the last time you
entered the extendedhistory command from a
| terminal or computer.
3 2 |minacvi 32 MinACVI 0.2 Service 0.0-500.0 | The minimum AC input voltage measured since
{minvi) (In 801  |you started FERRUPS or smce the last time you
software, |entered the extendedhistory command froma
0.0-300.0) terminal or computer.
33 maxacvi 33 MaxACVI 1234 | Service 0.0-500.0 The maximum AC input voltage measured
{maxvi) (In8.01 since you started FERRUPS or since the | ast
software, time you entered the extendedhistory
0.0-3000) | command from a terminal or computer.
34 minacvo 34 MinACVO 0.2 Service 0.0-5000 |The minimum AC output voltage measured
(minvo) (In8.01 since you stated FERRUPS or since the last
software, |time you entered the extendedhistory
0.0-300.0) command from aterminal or computer.
35 Maxacvo 35 MaxACVO 1236 | Service 0.0-500.0 The maximum AC output voltage measured
(maxvo) (In 8.01 since you started FERRUPSor since the last
software, time you entered the extendedhistory
0.0-300.0) command from a terminal or computer.
36 minva 36 Min VAQ.O Service 0-20000 The minitnum volt-amp output measured since
(minva} you stated FERRUPS or since the last time you
entered the extendedhistory command from ¢
terminal or computer
37 maxva 37 Max VA 787 Service (0-30000 The maximum volt-amp output measured since
(maxva) you stated FERRUPS gr since the last time you
entered the extendedhistory command from ¢
terminal or computer.
33 badpassword 38#Bad PW 0 Service 0-65535 The number of times an invalid password was
(bp) entered
39 ctripw 39 Ctrl PW 0)No User OWo-1YYes If this is set to 1}Yes, vou need & Use
(cp) Password (or higher) to use the Control key
finctions on your FERRUPS' control panel. L
this is set to O)No, you do not need 8 passworc
to usethesefunctions.
40 serialnumber 40 Serial Number Factory Not This is FERRUPS' factory serial number; it
| (sn) FE1.15K12345 Applicable  |wed to identify your FERRUPS,
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Number [Name Sample Display Password to Range Explanation
(Short Form) Change
41 modelindex 4 1 Modelindex 1 Factory 1 :FES00VA- |Your FERRUPS size and model number.
{mi) 4: FEL.15KVA 14:FEI8KVA |Programming this parameter changes the
settings for Rated VA (45), Rated Watts (46),
Battery AH (6%), Runtime Constant (70),
Maximum Inverter Test Amps, Low Runtime
Alarm (68), ILimit Amps (48), and Overlap.
See Section 308-3,
42 nomireq 42 NomFrq1)60Hz  |Factory 0)50Hz- Nominal frequency of AC input and output
(nf) 1)60Hz voltages. Do not change this fmm the factory
setting!
43 nomvin 43 NomVIn 120.0 Factory 60.0-500.0 [Nominal AC input voltage to FERRUPS.
(nvi) (In 8.01 Programming this parameter changes Brownout
software, |Level (28). Brownout Voltage (64), and the AC
100.0-300.0) |input voltage charger enable setpoint.
44 nomvout 44 NomVOut 1200 |Factory 60.0-500.0 Nominal AC output voltage from FERRUPS.
{nvo) (In8.01 Programming this parameter changes Low
software, Volts Out Alarm (59), Low Volts Out Shut-
75.0-500.0) | down (60), and High Volts Out Alarm (61).
45 ratedva 45 RatedVA 1150 Factory 100-30000 | The maximum rated volt-amps FERRUPS may
(rva) deliver to your protected equipment without
sounding an Overload alarm.
46 ratedwatts 46 RatedW 800 Factory 100-30000 | The maximum rated watts that FERRUPS ma
(rw) provide to your protected equipment without:
sounding an Overload alarm.
47 ilimitievel 47 TLimitLvl 246 Factory 10-253 The level at which FERRUPS’ inverter limits
I (ill) current drawn from the batteries.
48 ilimitamps 48 ILimitAmp 424 Change Not 0-600 The approximate level (in amps) at which
(ila) Allowed FERRUPS® inverter limits current drawn from
the batteries.
49 rackmount 49 Rackmnt 0)No Factory 0)No-1)Yes This parameter indicates whether your
(rm) FERRUPS isa rackmount model or a standard
model.
50 startup 50 Startup 1)On Service 0)Off-1)On | This parameter determines whether the
(sta) FERRUPS isinthe Auto mode when you turn

the On/Off switch on. If thisis set to OYOfF,
FERRUPS stays in the Off mode when you turn
the switch on until you manually put it into
Auto mode. If thisis set to 1Y0On, FERRUPS
goes into Auto mode when you switch on the
On/Off  switch.

45.00-65.00

The low AC input frequency at which
FERRUPS switches to inverter (battery power).
FERRUPS continues to use battery power until
frequency rises above this point again.

300-14
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Name 'Sample Display JPasswordto|  Ramge | Explanation
(Short Form) Change
highfreg 52 HiFreq 63.00 Service 45.00-65.00 |The high AC input frequency at which
() FERRUPS switches to inverter (battery power).
FERRUPS continues to use battery power until
frequency drops below this point again.
53 slewrate 53 SlewRate 100 Service 5-500 The rate at which FERRUPS tracks AC input
(sr) voltage. Generators or other sour¢es may
require higher settings. 25 = about 2 Hz/Sec.
54 phaselock 54 PhaselLk 500 Service 50-5000 Controls how closely the UPS tracks AC input
(ph power while on inverter. Larger values increase
the alowable inverter/line phase difference.
Generators or other unstable sources may
require & higher setting.
55 freqglitchent 55 FreqGICnt 3 Service [-60 The number of cycles that AC input frequency
(fge) must be outside of the range set by parameters
51 and 52 before FERRUPS switches to
inverter (battery power).
56 lineglitchent 56 LineGICnt 3 service [-20 The number of AC input glitches in arow that
(lge) must happen before FERRUPS switches to
inverter (battery power).
57 linedelta 57 LineDelta 80 service [-512 This parameter helps FERRUPS determine
(lid) what qualifies as an AC input glitch.
58 xferdelay 58 XferDly 1.0s Service 009999 | The minimum time (ii seconds) FERRUPS
(xd) continues to run 00 inverter (battery power)
after AC input has retuned to acceptable
levels.
59 lowvoutalarm 59 LVOAIm 1080 ([ Service 0.0-500.0 |The output voltage at which FERRUPS sounds
(Ivoa) (In 801 a Low AC Qutput alarm. See the User Manual.
software, | This default setting is 90% of the nominal AC
0.0-300.0) output Voltage (parameter 44).
60 lowvoutshutdn 60 LVOShdn 1020 |Service 0.0-500.0 The point at which FERRUPS shuts down
(Ivos) (In8.01 because of low output voltage. The default
software, setting is 85% of the nominal AC Output
0.0-300.0) Voltage (parameter 44).
61 hivoutalarm 61 HVOAIm 1296 | Setvice 0.0-500.0 The output voltage at which FERRUPS sounds
(hvoa) (In 801 a High AC Output alarm. (See the User
software, | Manual) The default setting is 108% of the
0.0-300.0) nominal AC Output Voltage (parameter 44).
62 hivinalarm 62 HVIAlm 1380 | Service 0.0-500.0 | The input voltage at which FERRUPS squnds
(hvia) (In801  [aHigh AC Input alarm (See the User Manual.:
software, | The default setting is 115% of the nominal AC
0.0-300.0) Input Voltage (parameter 43).
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=
63 extbrnout 53 ExBrOut1)Yes Jser OWNo-1)Yes |This parameter enables or disables extended
(ebo) brownout. If this is set to “Yes,” then the
Brownout setpoint (28) varies from 62% of
nominal AC Volts In at no load to 80% of
nomind AC Volts Tn a full load. Ifthis is set to
“No,” the Brownout setpoint (parameter 28)
stays a 80%. (See paameter 64.)
64 brownoutv 64 BmOutV 96.0 Service 50.0-500.0 When parameter 63 is set to ®)No, this
(bv) parameter determines when there is a brownout
condition. When AC input voltage falls below
this setpoint, FERRUPS switches to battery
power. See parameter 63.
65 lowbattv 65 LoBatV 1050 Service 6.00-175.00 The DC voltage at which FERRUPS shuts
(Ib) down because of a low battery condition.
FERRUPS remains off until you switch it off
and on again. Low Battery Voltage = 10.5 volts
per battery. (See parameter 7.)
66 nearlowbattv 66 NLBatV 11.00 Service 6.00-175.00 |The battery voltage a which FERRUPS sounds
{nib) & Near Low Battery alarm. (See the User
Manual and Section 504.) Near Low Battery
Voltage = 11 volts per battery. See parameter
7, V Batt,
67 highbattv 67 HiBatV 14.90 Service 6.00-200.00 | The battery voltage at which FERRUPS sound!
(hb) a High Battery alarm. (See the User Manual.)
High Battery Voltage = 15 volts per battery.
See parameter 7, V Batt.
68 lowruntime 68 LowRunTm 5m 0-999 When nmtime (parameter 9) drops to this point,
{0 FERRUPS sounds & Low Runtime alarm. (See
the User Manual and Section 504.)
69 battamphours 69 Batt AH 55 Service 5-20000 The amp-how capacity of the FERRUPS
(bah) | batteries.
70 yuntimek 70 RuntimeK 62 Service 1-200 A constant that FERRUPS uses to calculate
& runtime.
71 testlevel 71 Test Level 3 User 0-3 This determines which parts of the Automatic
(th System Test FERRUPS does. See the User
Manual and Section 308-2 for more
information.
0 = No Test;
1="Logic Test;
2 = Logic ad Inverter Tess
3 =Logic, Inverter, and Battery Tests.
7 2 |testint 72 TestInt 7dy User 0 (Off)-366 | The number of days between Automatic System
(tei) Tests. (See the User Manual and Section 308-:
for more information on the test.)
300-16
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Number |Name Sample ]E-play Password to Rang;,_ E;;lanation
(Short Form) Change
73 testtime 73 Test@ 1:00:00 User 00:00:00- |The time of day (in 24-hour time) when
(tt) 23:59:59 {FERRUPS does the Automatic System Test.
See Section 308-2.
74 nomilimit 74 NomILinut 360 Service 10-999 The maximum current FERRUPS can draw
(nil) from its batteries when it runs on battery power.
75 batttesttime 75 BT Time 60s Service 0-999 The number of seconds FERRUPS must run on
(btt) battery power during the battery test before it
compares calculated runtime to the Low
Runtime alarm setpoint.
76 pimtemp 76 PFM Temp 24¢ Change Not | -63 to 193 | The temperature of the Power Factor Module.
(pt) Allowed
77 autorestart 77 AutoRst 60s Service 0-9999 When you have shut down FERRUPS using an
(ar) off or shutdown command, or when a
nonlatching alarm has shut down FERRUPS,
this is the minimum number of seconds
FERRUPS remains off before it can restart
automatically. To disable the automatic restart,
set this to 0. (See Section 307-2.)
78 alarmsenable 78 AlmEnbl 1)Yes Service 0)No-1)Yes | This parameter enables or disables FERRUPS’
(ae) ability to sense an alarm.
79 consolemode 79 Console Mode User 1-4 This parameter helps make FERRUPS
(cm) compatible with Check{JPS. (See section 30%
4.) The setting affects parameter 97,
1= UPS sends inverter/alarm messages.
2 = Suppress inverter/alarm messages.
3 = No echo back of commands.
4 = The “F¥ giring is sent every 15 seconds.
(See TIP 503}
80 ambtempalarm 80 AT Alarm 60c Service 0-200 The point at which FERRUPS sounds a High
(ata) Ambient Temperature slarm. (See the User
Manual and Section 504.)
81 ambtempshutdn 81 AT Shdn 70¢ Service 0-200 The point at which FERRUPS shuts down
(ats) because of a High Ambient Temperature.
82 hstempalarm 82 HT Alarm 95¢ Service 0-200 The point at which FERRUPS sounds a High
(hta) Heatsink Temperature alarm. (See the User
Manual and Section 504.)
R3 hstempshutdn 83 HT Shdn 105¢ Service 0-200 The point at which FERRUPS shuts dowr
(hts) because of a High Heatsink Temperature.
84 xtempalarm 84 XT Alarm 75¢ Service 0-200 The point at which FERRUPS sounds a Higt
(xta) Transformer Temperature alarm. (See the Usei
Manual and Section 504.)
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85 xtempshutdn 85 XT Shdn 85¢ Service 0-200 The point at which FERRUPS shuts down
(xts) because of a High Transformer Temperature.
86 pfmtempalarm | 86 PF Alam 80¢ Service 0-200 The point at which FERRUPS sounds a High
{pta) Power Factor Module Temperature alarm. (See
the User Manual and Section 504.)
87 pfmtempshtdn 87 PF Shdn 90c Service 0-200 The point at which FERRUPS shuts down
(pts) because of a High Power Factor Module
Temperature alarm.
83 acvofault 88 VOutFlt 24.0 Service 0.0-500.0 | The point at which FERRUPS shuts down
(vof) (In8.01 because of output power problems.
software,
0.0-300.0}
89 invrelaydelay 89 IRlyDly 0s Service 0-9999 When FERRUPS starts running on inverter
(ird) (battery power), this is the number of seconds
(Reserved in & 01 FERRUPS dehys hefore it activates the
software) inverter relay contacts at the DB25 port.
20 remotebaudrate 90 Rem Baud 7 Service [0]: 50- This parameter sets the baud rate of the logic
rb) [07]: 1200 baud [15]: 38400 |board’s RJ-11 (phone jack) connector. If you
have a device connected to the port, changing
the baud rate could cause communication.
problems. Settings: [0]: 50, [I]: 75, [2]: 11
(3]: 135, [4]: 150, [S): 300. [6] 600, [7]: 120g
{8]: 1800, [9]: 2400, [10]: 3600, {11]: 4800,
[12]: 7200, {13]: 9600, [14]: 19200, [IS]:
38400.
91 remotewordfmt 91 RemWordFmt O [service 0-7 This parameter sets the word format of the logic
(rwf) [00]: 8N1 board’s RJ11 (phone jack) connector. Settings;
are: [0]: 8N1, [1]: 8N2, [2]: 7N1, [3]): TN2,.
{4]: 7E1, [5]: 7EZ, [6]: 701, and [7]: 702. If
you have communication established, changing,
this may cause communication problems See
Section 308-6 for more information.
R remotehandshake |92RemHndShk 1S  |Service 0-IS This parameter enables or disables hardware
(th) SRx|STx|CTS{RTS and software handshaking of the logic board': ;
RJ11 (phone jack) connector. Call Best Power:
. Worldwide Service for more information.
93 remotercp 93 Rem RCP 1)Yes | Service 0)No-1)Yes | When this is set to1)Yes, the control panel’s;
(rrep) RJ-11 (phone jack) connector is set up t
communicate with the logic board. When it is
set to 0)No, the RJ-11 connector acts as af
RS232 communication port.
%A remotectrl 94 Rem Ctrl IS Service 0-15 This parameter enables or disables messaging
(rc) Eco|Err|Msg|P=> and echoback on the logic board’s RJ-11
connector. See Section 308-S for more
information.
300-18
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95 consolebaudrate 95 Con Baud 7 Service [0]: 50- This parameter sets the baud rate of
(cb) [07]: 1200 baud [15): 38400 |FERRUPS’ RS232 communication port. If you
have a device connected to the RS232 port,
(See changing the baud rate could cause
Explanation | communication problems. Settings: [0]: 50, [1]:
colurnn.) | 75, [2]: 110, [3]: 135, [4]: 150, [5}: 300, [6]:
600, [7]: 1200, {8]: 1800. [9]: 2400, [IO]:
3600, [1i1: 4800, [12]: 7200, [13]: 9600, [141:
19200, [15]: 38400.
96 consolewrdfmt 96 ConWordFmt O Service o-7 This parameter sets the word format of the
{cw) [001: 8N1 RS232 communication port. Settings are: [0]:
8N1, [I]l: 8N2, [2]: NI, {3]: TN2, [4]: 7El,
[5]: TE2, [6): 701, and [7]: 702. Changing the
setting could cause communication problems.
See Section 308-6 for more information.
97 consolehandshake | 97 Con HndShk 12 | Service 0-15 This parameter enables and disables hard-ware
(ch) SRx|STx| | and software handshaking at the RS232
communication port.
98 consolercp 98 Con RCP 0)No Service 0)No-1)Yes | When this is set to 1)Yes, FERRUPS’ com-
{crep) munication port is set up to communicate with
a control panel. When thisis set to 0)No, the
. communication port acts asan RS232 port.
9 consolectr] 9 ConCtrl 15 Service 015 This parameter enables and disables UPS
(c<) Eco|Err|Msg|P=> messaging and echoback of FERRUPS RS232
communication port (on back panel). Set
Section 308-S for more information
100 searchl 100 Search #1 Service Not To enable the UPS to automatically log onto the
(s1) Applicable | host system that it is connected to, you can UsE
this parameter to enter the string the host
systemn uses to search for 8 UPS. When the UPS$
receives this search string, it will respond witt
the string you enter in parameter 102. Sex
parameters 101-103.
101 search2 101 Search #2 Service Not When the UPS receives this search string, i
(s2) Applicable | executes the command you enter in paramete:
103.
102 responsel 102 Response #1 Service Not See parameter 100. When the UPS receives the
(rl) Applicable |search string you enter in parameter 100, i
responds to your host system with the string ~ yo
enter for this parameter (102).
103 response2 103 Response #2 Service Not See parameter 10 1. When the UPS receives the
(r2} Applicable | search string you enter in parameter 101, i

executes the command you enter in thi
parameter (103).
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104 |relaymask] 104 RMask] 65535 | Service 0-65535 | This parameter determineswhich of darms A-P
(rm1) PONMLKJHGFEDC activates the alarm relay contact at FERRUPS’
BA RS232 port (on the back panel). (See TIP 503
to program this parameter.)
105 relaymask2 105 RMask2 65535 | Service 0-65535 | This parameter determines which of alarms Q-
{rm?2) 543210ZY XWVUTS T activates the alarm relay contact at
RQ FERRUPS RS232 port (on the back panel).
(See TIP 503 to program this parameter.)
106 epomode 106 EPO Mode 0 service 0-16 This parameter selects the Remote Emergency
(em) | ] Shut Down [Remate Emergency Power Off]
Mode. (See TIP 503 for more information.)
107 |epodebounce 107 EPODbe 0.3s Service 0.0-999.9 | The length of Remote Emergency Shut Down
{edb) [Remote Emergency Power Off] signal that
FERRUPS requires. (See TIP 503 for more
information.)
108 | epodelay 108 EPODIy 0.1s Service 0.0-999.9 | The amount of time FERRUPS delays g
(edl) Remote Emergency Shut Down [Remote
Emergency Power Off] shutdown after it
receives the signal. (See TIP 503.)
109 pabase 109 PABase 3560 (Factory 0-20000 | This parameter affects FERRUPS transfers. l
(pab)
110 | cfacvin 110 CFACVIN 1191  |Factory 0-32767 | The calibration factor numerator for AC inp
(cfvin) (In 8.01 voltage, Changing parameter 1 (V In) affects
software, | this parameter.
0-3000)
11 cfacvid 111 CFACVID 521 |Factory | | - 1 0 2 3 T|The calibration factodenominator for AC
(evid) inpubmoliciyezeChanging parameter 1 (V In)
| affects this parameter.
112 | cfacvon 112 CFACVON 1191 |Factory 0-32767 | The cdibration factor numerator for AC output;
(cvon) (In8.01 voltage. Changing parameter 2 (V Out) affects
software, | this parameter.
0-3000)
113 | cfacvod 113 CFACVOD 608 | Factory -1023 The calibration factor denominator for AC
(cvod) output voltage. Changing parameter 2 (V Out)
affects this parameter.
114 | cfacaon 114 CFACAON 62  |Factory 0-32767 | The calibration factor numerator for AC output
(caon) (In8.01 |current. Changing parameter 4 (I Out) affects
software, { this parameter.
0-2200)
115 cfacaod 115 CFACAQOD 317 |Factory [-1023 The cdlibration factor denominator for AC
(caod) output current. Changing parameter 4 (I Out)
affects this parameter.
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116 cfdcvn 116 CFDCVN 1326 | Factory 0-32767 The cdibration factor numerator for DC
{cdva) {In 8.01 voltage. Changing parameter 7 (V Batt} affects
software,  |this parameter.
0-17500)
117 cfdevd 117 CFDCVYD 779 Factory [-1023 The calibration factor denominator for DC
(cdvd) voltage. Changing parameter 7 (V Batt) affects
this parameter.
118 cfdcan 118 CFDCAN 795 Factory 0-32767 The cdlibration factor numerator for DC
(cdan) (In 8.01 current. Changing parameter 6 (I Batt) affects
software, |this parameter.
0-2000)
119 cfdcad 119 CFDCAD 185 Factory [-1023 The calibration factor denominator for DC
(cdad) current. Changing parameter 6 (I Batt) affects
this parameter.

120 | softwver 120 SW Ver 802 Factory 00.00-99.99 | The FERRUPS software version for units with
8.01-8.05 |(sv) 8.01-8.05 sofiware versions. See parameter
software) 137 for higher software versions.

(8.06 and cfchgn 120 CFCHGN 1000 | Factory 0-32767 The calibration factor denominator for DC
higher | (cen) current when the battery charger is on.

ftware)

121 nvchecksum 121 Chksum I1CF8h | Factory 0000h-FFFFh |Nonvolatile RAM Checksum for units with
8.01-805 | () 8.01-8.05 software versions. See parameter
software) 138 for higher software versions.

806 and|cfchgd 12 | CFCHGD 1023 | Factory 1-1023 The calibration factor denominator for DC
higher| (ced) amps (charging current) when the battery
software) charger is on.

122 | romchecksum 122 ROMChk 41B7h |Factory 0000h-FFFFh [EPROM Checksum for umits with 8.01-8.05
8.01-8,05 |(ks) software versions. See parameter 139 for
software) higher software versions.

(8.06 and chargertype 122 Chgr TypeO Service 0-3 This parameter displays the type of charger
higher | (ct) installed on your FERRUPS unit:
software) O=Hardware float charger
1 =Software-controlled floa charger
2=Software-controlled hysteresis charger
3=Disabled; independent external charger
CAUTION! If the charger type is set
incorrectly, the charger may
be damaged.

123 maxchargeamp 123 MaxChgA 200 | Factory 1.0-99.9 If parameter 122 isset to “1” or “2,” parameter
(8.06 and 123 is the continuous rated charger current, The

higher average charger current cannot exceed this

value, If parameter 122 is set to“0,” parameter

123 is not effective.

|| software)
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124 —lowchargerv 124 1.oCV 13.00 service 0.0-200.0 When parameter 122 is set to “2,” this
g.06and |(lev) parameter is the low charging voltage setpoint.
higher The charger is started when DC valts fal  below
software) this value.
125 floatchargerv 125 FItCV 13.60  |Service 0.0-200.0 When parameter 122 is set to “1,” this
(806 and |(fov) parameter is the float charger voltage leve.  The
higher FERRUPS maintains the battery voltage at this
software) level if possible.
126 |highchargerv 126 HiCV 14.40 | Service 0.0-2000  |When parameter 122 is set to “2,” this
(8.06 and | (hecv) parameter is the high charging voltage setpoint
higher The charger is turned off when DC volts rise
software) above this value.
127 equalizechargerv | 127 EqICV 12.60 | Service 0.0-200.0 | When parameter 122 issetto“2" or “3,” this
(8.06 and |(ecv) parameter is the equalize charging wvoltage
higher setpoint. When battery voltage is below this
software) point, the charger equalizes the batteries.
128 | :hargerondelay 128 ChOnDly 240s  |Change Not 2-9999 | The amount of time (in seconds) that the
(806 and | (cod) Allowed FERRUPS delays before starting the charge r
higher after startup or after an inverter run.
software)
129 lowacdelay 129 LoACDly Factory |-255 Once the FERRUPS senses a low AC output;,
(8.(_)6 and | (lacd) this parameter determines the number (1
higher seconds the unit waits before causing & Low A
software) Output glarm shutdown.
130 Reserved 130 --Reserved-- - —
(806 and
higher
software)
131 Reserved 131 --Reserved.. . R , —
(806 and
higher
software)
132 Reserved 132 --Reserved-- - —
(8.06 and
higher
software)
133 Reserved 133 --Reserved-- —_
(806 and -+
higher
software}
134 Reserved 134 --Reserved-- - —_
(806 and
higher
software)
300-22
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135 Reserved 135 --Reserved-- - — _—
(8.06 and
higher
software)
136 |Reserved 136 --Reserved-- - — —
(8.06 and
higher
software)
137 |softwver 137 SW Ver 8.07 Change Not | 00.00-99.99 | The FERRUPS software verson for units with
(8.06 and(sv) Allowed 8.06 and higher versions. See parameter 120
higher for earlier software versions.
software)

138 nvchecksum 138 Chksum 1CF8h|Change Not | 0000h-FFFFh [Nonvolatile RAM Checksum for units  with
(8.06 ad (c) Allowed 8.06 and higher software versons. See
higher parameter 12 1 for earlier software versions.

software)
139 | romchecksum 139 ROMChk 41B7h|Change Not | 0000h-FFFFh [EPROM Checksum for units with 806 and
(8.06 and| (rcs) Allowed higher software versions. See parameter 122
higher for earlier software versions.
software)

. 308-1 Logs (Parameters 24 and 25)

Section 300-System Operation, Communication, and Software Information

Inverter Log

(Parameter 24):

The inverter log records the last 20 times the inverter has run; this record includes the
reason the inverter ran, the date it Sarted running, the time it sarted, and the length of
timeit ran. You cm use a clearlogs (cl) command to clear the inverter and alarm logs,
these logs are aso cleared when there is @ Memory Check alarm. When you display
parameter 24 on a FERRUPS control panel or a terminal, each log entry should look
something like this:

L 0205 1415 0015

L = Reason for inverter run. (Line loss; see the table of inverter codes on the
next page,) An asterisk (*) after the letter means the inverter is ill
running,

0205 = Date the inverter Started running (February 5).
1415 = Time the inverter started  running (20 15 pm.).
00 15 = Length of time the inverter ran (0 hours and 15 minutes).

The letter code in the beginning of the log entry shows why the inverter ran. This code
may beaT, B, L, M, F, or R. The table on the next page shows what each code means.
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Code

Reason for Inverter Run

T System Test. FERRUPS tested batteries as part of the system test. (See the

User Manual and

panel or an sm i command from a termina.

Section 308-2)
B Brownout.  AC line (input) voltage was too low.
Line Loss. AC line (input) power was logt. This is FERRUPS’ norma response to line loss
when it is in the Auto mode.
M Manual. The UPS was manudly put in Inverter On mode by a [CONTROLI[4] a a control

F Frequency.

AC line frequency is outside of tolerance set by FERRUF'S parameters.

R DC Reset.  The DC breaker was turned off and then on again.
On a terminal, you can also display theinverter log using the inverterlog (il) or logs (1)
command. The terminal displays the log entries in this format:
Active EventDate EventTime Duration Code/Event
No  08/25/1993 11:25:32 00:00:45 M-Manual  turnon
No  08/24/1993 12:13:18 00:01:08 L-Line fault
Alarm Log
(Parameter 25) The aarm log records the 20 most recent  FERRUPS aarms; this record includes the
darm letter, the date the alarm started, the time, and the length of the alarm. You can
clear this log and the inverter log using the clearlogs (cl) command; a Memory Check
dam aso clears the log. When you display parameter 25 on the control panel or a .
termina, each entry is sSimilar to this:
B 0205 1017 0005
B = Alarm letter. See the table below.
0205 = Date darm dtarted (February 5).
1017 = Time darm dtarted (10:17 am.).
0005 = Length of adarm (0O hours, 5 minutes).
|| Reason for Alarm:
"A . — Low Battery l-H seee High Ambient Temp ol——— Memory Check
[[B] —oee |NearLowBattery J1 Jo o High Heatsink Temp  JP j®# ——e  |Emergency Power Off
ilc | — e — @ |High Battery J | ® ——— [User Test Alarm Q|——®— |HighPFM Temp
D] —-ee Low Runtime Left §X | — & — High Transformer Temp JR j® — @ Probe Missing
E |® Low ACOutput L je—ee Check Charger S|eee High AC Input
F |® e —e |High AC Quiput JM|—— Check Battery T|— Call Service
G l——e [Output Overload IN|—» Check Inverter ' o
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On a termind, you can also display the darm log using the alarmlog (a) or logs (I)
command. The terminal displays the log entries in this format:

Active EventDate EventTime Duration Code/Event

No 0812511993 11:25:32 00:00:45 JUser Test Alarm
No  08/24/1993  12:13:18 00:01:08  A-Low Battery
No  08/24/1993  12:05.07 00:08:11 B-Near Low Battery

308-2 Test Results (Parameter 26)

This parameter records the results of the last system test. (See the User Manud.) The system test is done
automatically every seven (7) days (or the interval you set in parameter 72). You can adso dtart a system test
manudly by using the systemtest (stst) command.

The system tet tests the FERRUPS logic first, then the  inverter, and then the batteries. (Parameter 71 controls
which parts of the test the FERRUPS does) Ifthe FERRUPS fails any part of the ted, it does not do the next part
of the test. The following paragraphs provide more information on each part of the test.

Logic Test:

Inverter Test:

Battery Test:

This test makes sore the memory and the central processing unit are operating correctly. To do
this, the FERRUPS computes the additive checksum of the ROM and the nonvolatile  battery-
backed section of RAM; then, it compares the values to parameters 121 and 122. If the values
do not match the parameter values, the FERRUPS fails the logic test, cancels the inverter and
battery tests, and starts a Memory Check alarm.

This test makes sure both inverter gates draw the correct current. To do this, the FERRUPS fires

the left gate and then the right gate and monitors the pesk current draw  from the batteries. The
FERRUPS then compares the current peaks to 1/2 of parameter 74 (NomlILimit). If ether gate
draws less than 1/2 NomlLimit, the FERRUPS fails the inverter test, cancels the battery test, and

starts a Check Inverter alarm,

This test makes sore the batteries can supply enough power to run the load longer than the
number Of minutes set in parameter 68 (LowRuntime). To do this, the FERRUPS  runs the UPS
on inverter for the number of seconds specified in parameter 75; it then compares the estimated
runtime shown in parameter 9 to the LowRuntime setpoint in parameter 68. If parameter 9 is less
than parameter 68, the FERRUPS fails the battery test and starts a Check  Battery aarm.

Parameter 26 displays the time and date of the test and the results of each part of the test. For example, the display
might look like this.

26 Test Results
14:34 05/23/93 (24-hour time and date of last test)
Logic: PASSED Results of logic test)

(
RA=FA41 RO=13D6 (ROM/nonvolatile RAM  checksums)
Inverter: PASSED (Results of inverter test)
Gate L=341/R=345 (Left/right inverter gate peak current draw)
Battery: FAILED (Results of battery test)
RT=--2/DC=12.76 (Runtime/DC voltage at end of battery test)
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For each part of the test, the display shows “PASSED, * “FAILED,” or “NotDone.” Parameter 7 1 controls which
pats of the test are done, Parameter 72 controls how often the automatic system  test is done, parameter 73
controls the time of day.

The teat canot mun if the battery voltage is below 12.8 volts per battery (12-volt batteries) or below 6.4 volts per
battery (6-volt batteries).

308-3 Modd Index (Parameter 41)

This is a factory-set parameter that establishes initial parameters for the software, depending on the unit Size.
Examples are:

= |
|| Model Number Unit Size
1

500 VA

2 700 VA
3 850 VA
4
5

1LISKVA
14KVA

This parameter aways defaults to a 9 (4.3 KVA) when a NOVRAM rewrite is performed.

308-4 Console Mode (Parameter 79)

This parameter helps make the FERRUPS compatible with CheckUPS software. The settings are:

1 (Norm):  UPS automatically sends inverter/alarm messages through the RS232 port.

2 (NoAM): Inverter/alarm messages are suppressed.

3 (NoEB): No echo back of commands.

4 (SndF): The F dlring is sent automatically every 15 seconds. This is used mainly by customers who would
like to log the command status sting.

Note: The seiting of this parameter affects parameter 97.

308-5 Remote Control and Console Control (Parameters 94 and 99)
Both parameters enable or disable messaging and echo back. Parameter 94 is for the R} 11 (Remote)  connector
on the FERRUPS logic board, this connector can be used for RS232 communication. Parameter 99 is for the
RS232 (Console) port on the back of the FERRUPS.

The default setting for each parameter is “15.” You should dso see another display that shows
“Eco|Err|Msg|P=>""; this means that al four (4) features (Eco, Err, Msg, and P=>) are on.
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Eco:  Echo back. When this feature is on, FERRUPS echos back characters that you type at a control panel,

terminal, or computer connected to the port. This means the characters are displayed on your control
panel or terminal or computer screen. When this feature is off, you cannot see the characters on the

Screen.

Err: Error messages. When this feature is on, FERRUPS can send error messages to your control panel,
termina, or computer when it does not recognize the command you entered. When this feature is off,
FERRUPS cannot send the error messages.

Msg:  Messaging. When this feature is on, FERRUPS can send unsolicited messages to a control panel,
termina, or computer whenever 1) the inverter turns on or off or 2) there is an  alarm,

P=>: Prompt. When this feature is on, you can see the => prompt on a computer screen, which tells you
that you have established communication with the FERRUPS. When this feature is off, you cannot
see the prompt. (On a control panel, you can see the prompt when you are not in the remote
[“123dcp™] mode)

For the parameter setting, Eco = 8, Err = 4, Msg = 2, and P=> = 1. To change the setting, add the values for each
feature you want on. Use the total as your new parameter setting.

308-6 Remote Word Format and Console Word Format (Parameters 91 and 96)

Parameters 9 1 and 96 set the word format a the FERRUPS ports. 9 1 is for the R} 11 (Remote) connector on the
logic board; 96 is for the RS232 (Console) port on the back of the UPS.

The default setting for this parameter is *0;” you should also see another display that shows “[00}:  8N1.”
The first number in this display (8 in the default setting) designates the number of data bits; this can be 7 or 8.
The letter (N in the default setting) shows the parity; this can be None (N), Even (E), or Odd (0). The last number
(1 in the default setting) shows the nwmber of Stop hits; this can be 1 or 2.

These settings are available:

[0]: 8N1 [3]: TN2 [6]: 701
[1]: 8N2 [4]: 7B1 [7]: 702
[2]: 7N1 [5]: 7E2

308-7 Remote Emergency Shut Down [Emergency Power Off} (Parameters 106,107, and 108)

Computer rooms often have an emergency shutdown switch; this switch shuts off the power that runs the
equipment in the computer room. If FERRUPS is connected to the switch the switch shuts off the input power
to the UPS; however, FERRUPS continues to provide output power to the equipment it protects until its batteries
run down. To make sure your emergency shutdown switch can shut off FERRUPS output power, you can use
FERRUPS Remote Emergency Shut Down [Emergency Power Off] feature.
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The computer room's emergency shutdown switch has a set of contacts that apply to FERRUPS  +]2 VDC on
pin 6 to FERRUPS’ pin 21. (Or pin 18 indead of pin 6; pin 14 must never be used) Use a shielded, single
twisted pair cable to connect the switch to FERRUPS pins. A connection between pins 6 and 21 (or 18 and 21)
shuts down FERRUPS output power to the protected equipment. When FERRUPS Remote Emergency Shut
Down [Emergency Power Off] feature is activated, FERRUPS is in the Off Mode, and the Emergency Shut Down
[Emergency Power On] Alarm sounds. A control panel or a termina connected to the FERRUPS displays
“Emergency PwrOfI.” To restart the UPS, break the connection between pins 6 and 21 (or between pins 18 and
21) at FERRUPS RS232 port. Then, follow the steps in the Startup section for your model (202 or 203). Note
that the 12-volt level on pin 6 or pin 18 is only available when FERRUPS is operating.

You can change the type of Emergency Shut Down [Emergency Power Off] signd that FERRUPS responds to
and how quickly FERRUPS responds. Y ou can dso set up FERRUPS to restart automatically when the

Emergency Shut Down [Emergency Power Off} signd stops. See TIP 503 or call Best Power Worldwide Service
for more information.
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. A CAUTION! Only aqualified technician should service this equipment.

For years of built-in FERRUPS reliahility, you must follow proper maintenance procedures. Scheduled maintenance
is the only way to ensure continued reliability. Unscheduled maintenance procedures may be necessary when batteries,
parts, or components must be replaced.

401 Scheduled Maintenance

A qualified technician should perform scheduled maintenance ar least once a year to make sure the FERRUPS
operates properly. You can fmd the scheduled maintenance procedure in - TIPs 604 and 605 in Section 700. TIP 604
provides written step-by-step ingtructions for scheduled maintenance. TIP 605 asks you important questions about
the system and provides blanks so you can record the answers.

TIPs 604 and 605 include an outage and load test to make sure the FERRUPS can provide power to the loads — during
a power outage. This test dso helps the  technician identify batteries that may need replacing.

Scheduled maintenance expands on the automatic system test that FERRUPS performs once a month. {See Section
308-2) FERRUPS automatically tests the memory and centrd processing unit, the inverter, and the battery, and if
there may be a problem, the FERRUPS generates an darm.

# PHILLIPS
SCRE)

.402 Cover Removal and Replacement
Tools and Material Required:  Phillips  Screwdriver

Removal: 1. Removethe # 1 Phillips screw on the top of the UPS,

2. Next, find the dticker in the lower right corner of the
front panel with the BEST logo. Remove and save the Figure 1 500-850 VA
sticker and loosen the screw behind the sticker by
turning it counter-clockwise for several turns. HRew,

3. Slide the cover forward until it is completely off the
UPS. -
Replacement: 1. Slide the outer shell on the unit using the rails on each @\
Sde of the unit. Tighten the screw in the lower right

comer of the front panel and put the sticker you removed
over the top of it.

2. Reinddl the # 1 Phillips screw a the top center rear of ~/
the unit.
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403 I ngpecting and Cleaning the Unit .

Periodic inspections and cleaning of the unit is strongly recommended for the most efficient operation of your UPS
and for longer service life.

1. Shut down the UPS. Remove AC and DC power.

2. Inspect the UPS for cracked, frayed, bumt, or damaged components. Replace any components that are in poor
condition.

3. Carefully clean dirt and dugt that hes built up in the unit

404 System Calibration Using a Control Panel

Any parts you receive for the repair or upgrade of your unit are calibraied before they are shipped However, after
replacing a board, you should check to make sure the calibrations are correct. You must also check the parameters for
the unit's serid number, model size, and battery amp-hour. For calibration you need a  true RMS digital multimeter
and a clamp-on AC current probe. We recommend the Fiuke 87 true RMS multimeter and the Fluke 80i-4 10 AC/DC
current probe or their equivalents. If you do not have these probes or their equivalents, call Best Power Worldwide
Service a -800-356-5737 (U.S. and Canada only) or 1-608-565-2100, or cal your nearest Best Power  office.

To perform the calibration commands in this section, you need a hand held Remote Control Panel. Go to Section 404

ifyou are using a terminal or a computer connected to the FERRUPS RS232 port. Refer to TIP 407 (Remote Control ,
Panel Options) or TIP 503 (The FE Series RS232 Communication Port) in Section 700. If you have any questions or .
problems during this procedure, call Best Power Worldwide Service at [-800-356-5737 (U.S. and Canada only) or
|-608-565-2100, or cal your nearest Best Power office.

Important: In the steps below, measure voltages a the locations specified. Measuring input or output voltages
incorrectly could cause aarms, or shut down, for High AC Input, Low AC Input, High AC Output, or
Low AC Output. Measuring battery voltages or battery current incorrectly could cause a battery aarm.

|. Reapply AC and DC to the UPS. Tum the switch on the back of the unit ON (I)

2. Connect the Remote Control Panel to the RS232 port on the back of the FERRUPS. You will use the Remote
Control Panel to enter commands and parameter changes in the following steps.

3. Enter the Service password by pressing [CLEAR] [PROGRAM] (2] {6] (3] (9] [ENTER].

4. Apply the load to the UPS. Make sore the load is more than 50% of full load

5. Firdt, check the serid number programmed into the software. To do this, display parameter 40 (Serid Number)
by pressing [DISPLAY] [4] [0] [ENTER]. Compare the display to the seriad number on your unit's ID label (on
the right side of the unit when you face the front). If the parameter 40 display is correct, go on to step 405, If it
is not correct, follow these steps to enter the correct seria number:

a. Press [CLEAR] to retumn to the normal display.
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Before you can enter the new serial number, you most enter the Factory password. To do this, press
[PROGRAM] [I] (8] [4] {7] {31 [ENTER].

Now, display parameter 40 again by pressing [DISPLAY] [4] [0] [ENTER].

d. Press [PROGRAM]

€.

Since the seriad number includes letters as well as numbers, you must go into the message editor to enter the
new serid number. To do this, press [DISPLAY] and [PROGRAM] at the same time. The display shows
“Message Editor,” then a period.

Enter the correct serid number:

Whenever you need to type a letter, press [.] and [3] together; then, press [DISPLAY] to scroll through
the. aphabet until you reach the letter you need. Once you reach the correct letter, press [PROGRAM] to go
to the next character.

Whenever you need to type a number, press [.] and [2] together; then, press[DISPLAY] to scrall through
the numbers until you reach the one you need. Once you reach the correct number, press [PROGRAM] to go

to the next character.

When you have entered the complete serial number, press [ENTER]. The new seriad number will scroll
across the display. Press [ENTER] again to go back to the parameter display.

Table 1: Using the Message Editor

To do thisin the message editor ... . .do this,
Enter the message editor. Press [DISPLAY] and [PROGRAM] together.:
Type a letter. Press (] and [3] tegether, then press [DISPLA Y] until
you reach the correct |etter.
Type & number. Press [.Jand [2] together, then press LDISPLAY] until
you reach the correct number.
Save a character and go to the next character. Press [PROGRAM].
Save the serial number and Press [ENTER], check the scrolling display, and press
exit the message editor. ENTER] again.
Reverse letters or numbers. Press [CONTROL].

6. Next, you most set the unit's model size. To do this, display parameter 41 (Model Index). Compare the display
to the model number shown on your unit's ID label. If the display shows the correct model number, go on to step
406. If not, press [PROGRAM], enter the setting for your model’s size, and press [ENTER]:

1=FE500VA 2=FET00VA 3=FE850VA 4= FELISKVA 5=FE14KVA

The prefix for the SO Hz models is “QFF' in the mode! index.
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battery part number (BAT-XXXX) on a label on your batteries and use Table 2 to determine the amp-hour rating.
If you have more than one string of batteries, add the amp-hour rating of the battery strings. If they do  not have
a pat number, cal Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada only), |-608-565-2100,

or cal your nearest Best Power office for more information.

Now, display parameter 69 (Batt AH). Ifthe amp-hour rating shown matches the amp-hour rating of your betteries,
go on to step 407. If not, press [PROGRAM], enter the correct amp-hour rating, and press [ENTER].

Table 2: Amp-Hour Rating Chart

Ratters. Part Nymber | Battery AH Rating | Battery Part Number | Battery AH Rating™

BAT- 0007 55 AH BAT- 0053 31AH
BAT- 0046 75 AH BAT- 0058 17AH
BAT- 0047 75 AH BAT- 0065 33AH
BAT- 0048 100 AH BAT-0071 26AH
BAT- 0049 100 AH BAT- 0103 75AH
BAT- 0050 200AH BAT- 0122 100 AH
BAT-0051 200 AH

8. Display parameter 122 by pressing [DISPLAY] [ 1] [2] [2] [ENTER] to display the charger type used on the
FERRUPS unit. The display should read ““0.” If your unit does not display the proper charger, change the setting
to the correct charger by pressng [PROGRAM] [0] [ENTER].

0.

4004

aCAUTION! Failureto select the proper charger setting for your unit’s power board listed above
can cause an incorrect operation of the charger and possible system damage.

Measure the input AC voltage

For linecord units, measure AC input voltage between backfeed relay terminals 2 and 8. (See Figure 4.)

Linscord Neutral or L2

Figure 4

H

@ ©

H||

Linscord L1

For hardwired units, find the termind block inside the unit. Measure the input AC voltage a the termina block

with the digital multimeter.

For 1.15 and 1.4 KVA modes with 208 or 240 VAC, measure at

Figure 5 on the next page)

“L2in” and “Llin” of the input terminal. (See
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For dl other models, measure a “Nin” and “Lin” of the input termind. (See Figure 6.)

r —J

olololo o]0l

_ L1 N L2
Lin Nin @ @ out out out
N VAN ~

AC INPUT AC OUTPUT AC iNPUT AC OUTPUT
Figure 5 Figure 6
Table 3: Terminal Points to Measure AC In
Nominal INPUT Voltage | Measure INPUT Voltage between these Terminals:
120 VAC L2wtoLl
208 VAC L2 wtoLl
240 VAC (60 Hz) L2wtoLl w
220 VAC (50 Hz) NintoLin
230 VAC (SO Hz) NintoLin
240 VAC (SO Hz) NintoLin

F 500-85
FE/QFE1.15 & 1.4KVA

. 10. Display parameter 1 (V In) on the control panel by pressing [DISPLAY] [1] [ENTER]. If your measurement does

12. Witb the digital multimeter, measure the output AC voltage.

Section 400-Maintenance

For linecord units, measure a the output receptacle on the back of the unit

not match the value displayed for parameter 1, change the parameter value by pressing [PROGRAM], entering  your
voltage measurement, and pressing [ENTER].

11. Display parameter 44 (NomVOut) by pressing [DISPLAY] [4] [4] [ENTER] to check the nominal output voltage.
The nominal output voltage determines where you will measure output voltage in step 12.

In 60 Hz units, the default output voltage is 120 VAC even if you are using 208 or 240 VAC output.
Parameter 2 monitors the 120 VAC output.

For hardwired units, measure a the AC output termina block points for the nomina output voltage. (See
Figures 7 and 8 and Table 4 on the next page.)

400-5



! Best

13,

14,

15,

16.

17.

4006

Powenr

J re B

ocloiclo |l olclo olojoclo |l ojolo
L@ & N L2
N A

o 11N L2
Lin Nin @ @ out out out
o ___/ A /

AC iNPUT AC QUTPUT

AC ikPUT AC OUTPUT
Figure 7 Figure 8
Table 4 Terminal Block Points to Measure Output Voltage
Nominal OUTPUT Valtage Measure QUTPUT antag‘e between terminals;
120VAC Nour to Logr or L2 p
60 Hz 208VAC Loorto Lo,
240VAC Logr 10 L2oyr
220VAC Loy to Nour
50 Hz 230VAC Lour to N2our
240VAC Lour to N3y

Display parameter 2 {V Out) by pressing [DISPLAY] [2] [ENTER]. If your measurement does not match the value
displayed for parameter 2, change the parameter value by pressng [PROGRAM], entering your voltage
measurement, and pressing [ENTER]. Make sur e the measured value you enter into parameter 2isacceptable
for the nominal value you displayed in parameter 44.

Next, cdibrate output current. Display parameter 4 (I Out) by pressing [DISPLAY] [4] [ENTER]. Then, measure
the output current &t the wires that run out of “Liout™ on the output terminal with the amp meter. If the display
does not match your measurement, change parameter 4 by pressing [PROGRAM], entering your AC output current
measurement, and pressing [ENTER].

The next two (2) measurements must be done while the UPS is  running on inverter, Remove AC input power and
let the unit run for approximately one (1) minute before you go on.

Measure the battery string voltage with the digitd multimeter. Then, display parameter 7 (V Bait) on the control
pand by pressing [DISPLAY] [7] [ENTER]. If your measurement does not maich the vaue displayed for
paramcter 7, change the parameter to the value of your measurement by pressing [PROGRAM], entering your DC
voltage measurement, and pressing [ENTER].

To measure DC current, youmust use a Fluke 80i-410 DC/AC Current Probe or equivalent. If you do not have this

probe or its equivaent, call Best Power Worldwide Service at 1-800-356-5737. Set the meter for DC mV, attach
the Fluke 80i-410 current probe, and clamp the probe on the postive (+) battery cable. Then, read the
measurement. DC current should equal one (1) amp per DC mV measured.

Section 400-Maintenance




FERRUPS

FE/QFES00-850VA

FE/QFET. 15 & 1.4KVA

18. Display parameter 6 (I Batt) by pressng {DISPLAY] [6] [ENTER]. Using the clamp-
on AC/DC probe, st the digitd multimeter for DC mV. Measure a the positive (+)
battery cable with the probe The arrows stamped on the current probe must match
the flow of current you are measuring. (See Figure 9.) If the result is different from DIFECTION
the value displayed for parameter 6, change the value of parameter 6 by pressing
[PROGRAM], entering your measured value, and pressing [ENTER].

OF
CURRENT

T

19. Clear the Service Password by pressng [CLEAR] twice or until the message
“Password Cleared” appears on the control panel display.

405 System Calibration Using a Terminal or Computer Figure 9

Any parts you receive for the repair or upgrade of your unit are caibrated before  they are shipped. However, after
replacing a board, you should check to make sore the calibrations are correct. You most aso check the parameters for
the wnit’s serial number, model size, and battery amp-hour. For cdibration you need atrue RMS digitd multimeter and
a clamp-on AC current probe. We recommend the Fluke 87 true RMS multimeter and the Fluke 80i-410 AC current
probe or their equivalents. If you do not have these probes or their equivalents, call Best Power Worldwide Service at
[-800-356-5737 (U.S. and Canada only) or 1-608-565-2100, or cdl your nearest Best Power  office.

This procedure is for calibrating the FERRUPS using a VVT-100 style terminal or a computer running termina
emulation software connected to the FERRUPS RS232 port. Refer to TIP 407 (Remote Control Panel Options) or TIP
503 (The FE Series R8232 Communication Port) in Section 700. If you have any questions or problems — during this
procedure, call Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada only) or |-608-565-2100, or call
your nearest Best Power office.

Important: In the steps below, measure voltages at the locations specified. Measuring input or output voltages
incorrectly could caose alarms, or shut down, for High AC Input, Low AC Input, High AC Output, or Low
AC Output. Measuring battery voltages or battery current incorrectly could cause a battery aarm.

In this procedure, you may need to change parameters. To make sure you are able to enter commands, clear the screen
now hy pressing the <ENTER> key until the => prompt appears. Then, go on to the steps below; if you need to change
parameters, the steps tell you what commands to enter. For more information on communication, see TIP 503 in Section
700.

1. Reapply AC and DC to the UPS. Turn the switch on the back of the unit ON (1)

2. Connect your terminal or computer to the RS232 port on the back of the FERRUPS. You will  use the terminal or
computer t0 enter commands and parameter changes in the following steps.

3. Enter the Service password by typing PW 2639 and pressing <ENTER>. The prompt should change to “Service=>"
to let you know you have entered the password.

4. Apply the load to the UPS. Make sure the load is 50% or more of the UPS’ KW rating.
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Firgt, check the serid number programmed into the software. To do this, display parameter 40 (Serid Number) by
typing d 40 and pressing <ENTER>. Compare the display to the serid number on your unit's ID label (on the right
side of the unit when you face the front). If the parameter 40 display is correct, go on to step 405. If it is not
correct, enter the correct serial number by typing pr at the “Servicet” prompt and pressng <ENTER>. The screen
then shows a “=>" prompt. You must enter the Factory password to change the seriad number. At the “=>" prompt,
type pw 18472 and pressing <ENTER>. Type pr a the “Factory=>"" prompt and press <ENTER>. A “=>" prompt
should appear for the new value. Type in the correct serid number and press <ENTER>.

Next, you must set the unit's model size. To do this, display parameter 41 (Model Index) by typing d 41 and
pressing <ENTER>>. Compare the display to the model number shown on your unit's ID label. If the display shows

the correct model number, go on to step 406. If not, type pr a the “Service=>" prompt, enter the setting for your
model’s size a the “=>" prompt, and press <ENTER>:

1 = FES00VA 2= FE700VA 3= FE850VA 4= FE1.15KVA  5=FEl.4KVA
The prefix for the 50 Hz models is  “QFE” in the model index

Now, you must enter the amp-hour rating for your unit's batteries. To determine the amp-hour rating, look for a
battery part number (BAT-XXXX) on a label on your batteries and use Table 5 to determine the amp-hour rating.
If you have more than one (1) string of batteries, add the amp-hour rating of the battery strings. If they do not have

a part number, call Best Power Worldwide Service a [-800-356-5737 (U.S. and Canada only), [-608-565-2100,
or cal your nearest Best Power office for more information.

Now, display parameter 69 (Batt AH) by typing d 69 and pressng <ENTER>. If the amp-hour rating shown
matches the amp-hour rating of your batteries, go on to step 407. If not, type pr a the “Service=>" prompt, enter .
the correct amp-hour rating a the “=>" prompt, and press <ENTER>.

Table 5: Amp-Hour Rating Chart

Battery Part Number | Battery AH Rating ] Battery Part Number | Battery AH Rating |
BAT-0007 ssAH BAT-0053 31 AH
BAT-0046 75 AH BAT-0058 17 AH
BAT-0047 75 AH BAT-0065 33 AH
BAT-0048 100 AH BAT-0071 26 AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH
BAT-0051 200 AH

Display parameter 122 by typing d 122 and pressing <ENTER> to display the charger type used on the FERRUPS
unit. The parameter should be set to “0.". If your unit does not display “0,” type  pr a the “Service=>" prompt,
enter «0,” and press <ENTER>,

A CAUTION! Failureto select the proper charger setting for your unit’s power board listed above
can cause an incorrect operation of the charger and possible system damage.
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. 9. Measure the input AC voltage.

For linecord units, measure AC input voltage between backfeed relay terminals 2 and 8. (See Figure 10.)

@L_._lm

Linecard Newtral or L2 Linecord L1

=l

[@ @

Ml

Figure 10

For hardwired units, find the terminal block inside the unit. Measure the input AC voltage a the termina block
with the digital multimeter.

For 1.15 and 1.4 KVA models with 208 or 240 VAC, measure & “L2in” and “Llin” of the input terminad. (See
Figurell.)

For all other models, measure a “Nin” and “Lid’ of the input terminal. (See Figure 12.)

_ ale

olololo f ojolo

olololo | olo|O

. L1 N L2
Lin Nin @ @ out out out
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LLUEOS N LL2
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M:'II:NIPUT_j - AC OUTPUT g AC iNPUT AC GuTPUT
Figure 11 Figure 12
Table 6: Terminal Points to Measure AC In
Nominal INPUT Voltage | Measure INPUT Voltage between these Terminals.
120 VAC L2mtoLl m
208 VAC L2mntoLl o
240 VAC (60 Hz) L2mtoLl v
220 VAC (50 Hz) NintoL in
230 VAC (50 H2) NintoL in
240 VAC (50 Hz) NintoL in

10. Display parameter 1 (V In) on the. control panel by typing d 1 and pressing <ENTER>. If your measurement does
not match the value displayed for parameter 1, change the parameter value by typing pr at the “Service=>" prompt,
entering your voltage measurement at the *=>" prompt, and pressing <ENTER>.
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11. Display parameter 44 (NomVOQut) by typing d 44 and pressing <ENTER> to check the nomina output voltage. .
The nomina output voltage determines where you will measure output voltage in step 12.

Note: In 60 Hz units, the default output voltage is 120 VAC even if you are usng 208 or 240 VAC output.
Parameter 2 monitors the 120 VAC output.

12. With the digitd multimeter, measure the output AC voltage
For linecord units, measure & the output receptacle on the back of the unit.

For hardwired units, measure & the AC output termina block points for the nomina output voltage. (See
Figures 13 and 14 and Table 7 below.)

tielejoigialajon) ;
olololo |l ololo clojololololo
. L1 N L2
L2 L1 @ @ N L1L2 Lin Nin @ @outout out
AN R A S N— . AN - -
T ACNRUT AC OUTRUT ’ _ ACiNPUT ACoutpur
Figure 13 Figure 14
Table 7: Termind Block Points to Measure Output Voltage
Nominal OUTPUT Voltage Measure OUTPUT Voltage between terminals:.
120VAC Nour to Lour OF L2y
60 Hz 208VAC Lour to Loy
240VAC Lour t0 L26yr
220VAC Lour 10 Nour
S50Hz 230VAC Loyr 0 N2p
240VAC Lour to N3our

13. Display parameter 2 (V Out) by typing d 2 and pressing <ENTER>. If your measurement does not match the value
displayed for parameter 2, change the parameter value by typing pr a the “Service=>" prompt, entering your
voltage measurement a the “=>” prompt, and pressng <ENTER>. Make sure the measured value you enter
into parameter 2 is acceptable for the nominal value you displayed in parameter 44.

14. Next, cdibrate output current. Display parameter 4 (I Out) by typing d 4 and pressing <ENTER>. Then, measure
the output current a the wires that run out of “Llout™ on the output termina  with the amp meter. If the display
does not match your measurement, change parameter 4 by typing pr a the “Service=>" prompt, entering your AC
output current measurement a the “=>" prompt, and pressng <ENTER>.

15 The next two (2) measurements must be done while the UPS is running on  inverter, Remove AC input power and
let the unit run for approximately one (1) minute before you go on. .

400-1 0 Section 400-Maintenance



FERRUPS

FE/QFES00-850VA

FE/QFE1.15 & 1.4KVA

16. Measure the bettery string voltage with the digitd  multimeter. Then, display parameter 7 (V Batt) on the control

17.

18. Display parameter 6 (I Batt) by typing d 6 and pressng <ENTER>. Using the clamp-

20. Clear the Service Password by typing pw and pressing <ENTER:>. The prompt should change back to

panel by typing d 7 and pressing <ENTER>. If your measurement does not match the. value displayed for parameter
7, change the parameter to the value of your measurement by typing pr at the “Service =>" prompt, entering your
DC voltage measurement at the “=>" prompt, and pressing <ENTER>.

To measure DC current, you must use a Fluke 80i-410 DC/AC Current Probe or
equivalent. If you do not have this probe or its equivalent, call Best Power Worlowide
Service at 1-800-356-5737. Set the meter for DC mV, attach the Fluke 80i-4 10 current
probe, and clamp the probe on the positive (+) battery cable. Then, read the -
measurement. DC current should equal one (1) amp per DC  mV measured. DIRECTION w—
CURRENT

ARROW
STAMPED
ON FLUKE

I

i

on AC/DC probe, st the digitd multimeter for DC mV. Measure a the positive (+)
battery cablewith the probe. The arrows stamped on the current probe must match
the flow of current you are measuring. (See Figure 15.) If the result is different from
the value displayed for parameter 6, change the value of parameter 6 by typing pr at
the “ Service=>" prompt, entering your measured value at the “=>" prompt, and Figure 15
pressing <ENTER>.

[13

=>.”

dOG System Test

FERRUPS automatically does a system test every seven (7) days (or the interval you set in parameter 72). If you
need to stat the test manualy, you can start it from a control panel or a termina connected to the FERRUPS

RS232 port.
To start the test from a control panel: Press [CONTROL] [7] [ENTER] [ENTER].

To start the test from a terminal: Enter the systemtest command. (See Section 307-2.)

The FERRUPS tedts the logic firdt, then the inverter, and then the batteries. (Parameter 71 controls which parts
of the test the FERRUPS does) If the FERRUPS fails any part of the test, the unit does not do the next part of the
test. The paragraphs below describe each part of the test.

Logic Test: This part of the test makes sure the memory and the centra processing unit are operating
correctly. To do this, the FERRUPS computes the additive checksum of  the ROM and the
nonvolatile battery-backed section of RAM; then, it compares the values to  parameters 12 1 and
122. 1f the computed values do not match the parameter values, the FERRUPS fails the logic tes,
cancels the inverter and battery tests, and starts a Memory Check aarm.

Inverter Test: Thelnverter Test makes sure both inverter gates draw the correct current, To do this, the
FERRUPS fires the left gate and then the right gate and monitors the pesk current draw  from the
batteries. The FERRUPS then compares the current pesks to 1/2 of parameter 74 (NomlLimit}.
If either gate draws less than 1/2 NomlILimit, the FERRUPS fails the inverter test, cancels the
battery test, and starts a Check Inverter aarm.

Section 400-Maintenance 400-11
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Battery Test: The Battery Test makes sure the batteries can supply enough power to run the load longer than
the number of minutes set in parameter 68 (Low Runtime). To do this, the. FERRUPS runs the
UPS on inverter for the number of seconds specified in parameter 75; it  then compares the
estimated runtime shown in parameter 9 to the Low Runtime setpoint in parameter 68. If
parameter 9 is less than parameter 68, the FERRUPS falls the battery test and starts a Check
Battery aarm.

Parameter 26 displays the results of the last system test. See Section 308-2 for a sample parameter 26 display,

Y ou can program how often the FERRUPS does a system test (parameter 72}, which parts of the test the
FERRUPS performs (parameter 71), and the time of day the FERRUPS performs the  test (parameter 73).

400-12
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Section 500 Troubleshootine

This section explains how to troubleshoot FERRUPS problems. It begins with a basic troubleshooting  flowchart that
helps you identify the problem; then, it includes troubleshooting tables for dead units, units that will not run on line or
on inverter, units that are sounding aarms, problems outside the UPS, and instdlation errors. Use the  contents below to
fmd the troubleshooting table you need

Note: You must have either a control panel, a VT-100 style terminal, or a computer running termina emulation
software connected to the FERRUPS RS232 port for some of these procedures.

501 Basic Troubleshooting ................coiiririninnnnnnn... 500-2
502 Dead Units (Units that Will Not Operate) ...............ccoovnn.. 500-3
503 Units that Will Not Accept ACLine ............................ 500-4
504 Units that Will Not RunonInverter ............................. 500-6
SOSAlAINS ... o 500-7
505-1 Low Battery (A) (* =) oot 500-8

505-2 Near Low Battery (B) (—#2#) ......oooiiiiiniiaa.... 500-10

505-3 High Battery (C) (—e—=#) ... .. ... .. . i, 500-12

505-4 Low Runtime (D)} (—e9) ......... ... ...t 500-13

505-S Low AC OUIPUEE) (#) «-vvvvereeeeieieeeaeaeenns 500-14

505-6 High ACOutput (F) (oo —¢) .. ...t 500-16

505-7 Output Overload (G) (- =@ ) . ovvee e 500-17

505-8 High Ambient Temperature (H) (e 2¢) . ................ 500-18

505-9 High Heatsink Temperature(D {(se) ...........cc....... 500-19

. 505-10User Test (D (*===) «virvimii i 500-20
5051 1 High Transformer Temperature (K) (- o =) .ovvvvvnnnnns 500-21

505-12 Check Charger (L) (* ~* %) . o vivniiiiiiiaannes 500-22

SOS-13 Check Battery (M) (--) ... inviriiiiiieiaaenss 500-23

505-14 Check Inverter N) (=) . « oo v i 500-24

505-15 Check Memory(O) (-=-) ..ovviieiii i 500-25

505-16 Emergency Shut Down [Emergency Power Offf (P)(+-- @ ) 500-26

505-17 High PFM Temperature (Q} (—=*~) . ...............L. 500-27

505-18 Probe Missing (R) (* ~*) .........ccvvvvrneennnnnnn. 500-29

505-19 High AC Input (S) (+ + ) 500-30

5-20 Cal SAVICE(T) (=) e 500-3 1

506 Problems Outside of the UPS ..o 500-32
507 Common Installation EIrOrs . .....eeveveonnnniiiiiiiiieeenn. 500-33

If this Section does not describe your FEBRUPS problem, use the schematic diagramsin Section 800 to troubleshoot
the problem. If you cannot find the cause of the problem, call Best Power Worldwide Service or your local Best Power

office.

Section 500 -Troubleshooting 500
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501 Basic Troubleshooting

Start

Disconnect or bypass the loads. Turn off AC input disconnect DC or tMM off the DC switch, and turn off the
FERRUPS On/Off switch, Then. reconnect DC or tumon the DC switch, Turn on the UPS On/Off switch,

Does UPS start s the UPS dead, FS:‘;‘ 232(1
; id i ?
without alarms? or did it alarm? section 502.

For an alarm. go to Section 505. .

: Turn on AC input. |

After 5
seconds, does the

UPS transfer to line
without
alarms?

st Alin'n

Go to Section 505.

Did the UPS fail to
transfer, or did it
alarm?

Go to Section
503.

Apply the load to the UPS.

Does UPS
operate without
alarms?

® Go to Section 505.
Turn off AC input for 30 /transferto inverter, run ™ If the alarm was
saconds; then, tum AC —D\ on inverter, and transfer Low AC Out, you

back to line. withaut v should also see

input on again.
alarms? section 504.

UPS operation seems normal, The problem may be intermittent. Display the alarm log to determine whether
the problem caused an alam. If it did, go to the table for mat alarm in Section 505. If not the problem may
be in loads or tie installation; see Sections 506 and 507.

500-2 Section 500 -Troubleshooting
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502’ead Units (Units that Will Not Oper ate)

Step # Possible Cause How to Correct the Problem

1 The OnfOff switch on the back may be off or | Turn the switch on and make sure the loads are running.
broken.

2 The On/Off switch wire may be disconnected | Check J2 on the power board. If there is no wire attached, find the wire attached to the On/Off
from the power board. switch and attach the other end to J2 on the power board.

2 The logic board may have shut down because of | 1. Check for AC and DC voltage. Ifboth AC and DC have been off but AC voltage has returned,
low (or no) DC voltage and no AC voltage. the Fall Safe circuit tums the logic board back on. FERRUPS remains in Line Condition mode

if DC is il low.

2. Recharge the battery and troubleshoot any alarms. If the battery voltage is less than 6 VDC
you must use an external charger After recharging, run the UPS on inverter with a 50% load
applied and measure the voltage. [f the battery drops below 11 5 VDC after the load is
applied, replace the battery. A severe discharge has worn the battery out.

3. If steps 1 and 2 do not solve the problem, use the system schematics (Section 800) to check
for open fuses, bad wires, or loose gr bad connectors on the logic board and power board.

3 The logic board may have failed, or the power | On the logic boad, measure from the cahode of D27 t0 the TP2 pad. Your measurement should
board or power board assembly has failed bet12 VDC.
Incorrect voltage: 500-850 VA: Replace the power board; see TIP 730 in Section
700.
1.15-1.4 KVA:  Replace the power board assembly, see TIP 73 |
in Section 700.
Correct voltage: Replace thelogic board, see TIP 732 in Section 700.

YAIFL R SL1320/3d
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Step #

Possible Cause

How to Correct the Problem

1

AC input to the UPS might be unstable,
especially if an AC generator is the source.

Check the incoming frequency to make sure it is between parameters 5 1 and 52. To see the settings |

for your UPS, gonnect a control panel or terminal to the FERRUPS R) S232 port and display
parameters 5 1 and 52 The default settings  are:

51 (LowFreq): 57.00 (FE) or 47.00 (QFE)
52 (HiFreq): 63.00 (FE) or 53.00 {(QFE)

See TIP 708 (Section 700) to program FERRUPS models to accept generator power or less stable
AC.

Incoming AC voltage may be low

Fammeters may be set incorrectly.

Measure AC input a the terminal block inside the. UPS:

500-850VA, 120-volt 1.15-1.4KVA, and all 50 Hz: Measure from “A” to “B” (“Line
III” “N” to “L',i)

60 Hz 1.15- 1.4KVA with high VAC input and output: Measure from “L2in” to “LI in.”

60 Hz1.15-1.4KVA with low VAC input and mixed output: Measure from “Nin” to “Lin.”

Y our measurement must be greater than the value displayed in parameter 28 (if parameter 63 is
“Yes’) or 64 (if parameter 63 is“No0").

Verify the settings of these parameters: 1, 42, 43, 51, 52, 53, 54, 55, 56, 57, 58, 63, 64, and 75. Tc)
recalibrate parameter 1, see Section 403 or 404; use a true RMS multimeter to prevent false o1
premature aarms.

42 Nominal Frequency  5s: 3 64: 120 VAC input: 96
43: Nominal Input Voltage 56: 3 208 VACinput: 166.4
51: 57.00 (FE) or 47.00 (QFE) 57 80 20 VACinput: 176
52 6300 (FE) or 53.00 (QFE) 58 1.0s 230 VACinput: 184
53 100 63: DYes 240 VACinput: 192
54: 500 75. 60s

Continued Next Page...
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‘ Step #

Possible Cause

How to Correct the Problem

The backfeed relay or backfeed relay driver
board may have failed.

[fthe AC LINE LED is on and parameter 1 shows the input voltage, both the backfeed relay and the
driver board are good. If not, apply AC. Measure VAC between backfeed relay pinsO and 1. This
voltage is from the backfeed relay driver board (or power board). You should measure the following:

Low-voltage units: 100-120 VAC
High-voltage units: 200-240 VAC

If your measurement is ncorrect, replace both the rdlay and the driver board, see TIP 779 for the 500-
850 VA aor TIP 780 for the 1.15-1.4 KVA. Both TIPs are in Section 700.

If your measurement is correct, measure VAC on the output pins of the backfeed relay. If the voltage
is incorrect, replace the relay;see TIP 779 for the 500-850 VA or TIP 780 for the 1.15- 14 KVA. Both
TIPs are in Section 700.

board may have failed.

5 The logic board may have failed At the logic board, measure from ULR pin 14 to the TP2 pad. You should measure 0 VDC on line or
+12 VDC on inverter. If your measurement is incorrect, replace the logic board; see TIP 732 in
Section 700.

6 In1.15-1.4KVA models, the auxiliary power | Replace the power board assembly; see TIP 73 1 in Section 700.

In 500-850VA models, the power board may

have failed.

Replace the power hoard; see TIP 730 in Section 700.

SdNgddd
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504 Units that Will Not Run on Inverter

i

S
i

step # Possible Cause How to Correct the Problem JU

1 The UPS may be in the Line. Condition mode. IstheREADY light on? Ifnat,the unit iSinLine Condition modeor the LED gy
burned out. Connect acontrol panel totheFERRUPSRS232port. WiththeUPS
operating, check the scrolling display. If the display includes “Mode: Line
Condition,” change the mode to Auto by pressing [CONTROL] [2] [ENTER]
[ENTER].

2 The UPS may have run on iverter for along time, and | Let the UPS operate on AC line for 24 hours to charge the batteries. When the

the battery may need recharging. If battery voltage is | CHARGING LED goes out, the batteries are charged.
105 valts the inverter shots down. This is part of norma
FERRUPS  operation.

3 The battery may have failed Recharge the battery and troubleshoot any aarms. If the battery voltage is less
than 6 VDC you must Use an external char&. Afier recharging, run the UPS on
inverter with a load applied and measure the voltage. If the battery drops below
115 VDC after the load is applied, replace the battery. A severe discharge has
worn the battery out.

4 Parameter 7 (battery voltage) may be calibrated| See Section 403 or 404 to recalibrate parameter 7. Use a true RM S digital

incorrectly. multimeter to prevent false or prematurealarms. Y ou must connect acontrol
pane or termind to the FERRUPS RS232 port.

5 In the FERRUPS, the main DC  fuse may have failed. If | Check the main DC fuse in the UPS and F2 on the power board. If your UPS has
the UPS has a separate BEST battery cabinet, the battery |a separate battery cabinet, check the battery cabinet fuse. If a DC fuse is open or
cabinet fuse may have failed. has high resistance, replace it.

6 The logic board may have failed, or the power board | On the logic board, measure from the TP2 pad to pin 5 of U10. You should
assembly or heatsink assembly may have failed. measure 5 VDC.

No or incorrect voltage: Replace the logic board; see TIP 732 in
Section 700.
Correct voltage is present:
500-850VA: Replace the power board, see TIP 730 in
Section 700.
1.15-1.4KVA: Replace. the power board assembly; see TIP
73 1 in Section 700.
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SQAlarms

FERRUPS can sound 20 different darms for problems inside and outside the UPS. When FERRUPS sounds an darm, it lights the alarm LED,
sounds the Morse Code for the dlarm letter, and displays an alarm message. If you do not see an alarm message, press [CLEAR] until the control
panel shows the scrolling display.

1. Identify the darm by reading the message on the control panel or by listening to the Morse Code signdl,

Ifthe darm has sounded but has stopped, display the alarm log, either by displaying parameter 25 a the control panel or by typing d a a
terminal connected to the RS232 port.

2. Go to the section that helps you troubleshoot the darm (SOS-1 through  505-20). These sections explain what causes each alarm, how the
FERRUPS reacts, and whether the alarm latches. They aso help you troubleshoot the alarm.

Laiching Alams

Restarting the UPS:

Some alarms arc only wanings, but others latch; in other words, they do not clear themselves after the problem that
caused the darm has been solved. To clear a laiching alarm, use one of these methods:

A) Connect a control pandl to the FERRUPS RS232 port and press [CONTROL] [0} [ENTER] [ENTER]. This
clears aarms without changing the system mode.

B) Disconnect or bypass the loads. Then, turn the UPS off and on again.

C) Change the FERRUPS system mode at a control panel connected to the FERRUPS RS232 port.  (See Sections 304
and 305-2)

To restart a unit that has shut down because of an alarm, disconnect or bypass the loads; then, turn the unit off and on
again or change the system mode to any mode but Off.

SdNYdAA
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505-1 Low Battery (A) {(* -)

Cause:

logic board.

Battery voltage (parameter 7) < Low Battery Voltage (parameter 65). The battery voltage signal comes
from the batteries, is scaled at the power board assembly or  heatsink assembly, and then goes to the

Latching? | Yes.

failed.

FERRUPS | The UPS sounds the alarm, shuts down output power to the loads, turns off the READY LED, and
Reaction: | clears Near Low Battery, High Battery, and Low Ryntime alarms. The UPS can still communicate.
If parameter 77 (AutoRst) = 0.  The UPS does not restart when AC line power returns; the darm
stays on until you restart the UPS  manuaily.
If parameter 77 > 0 The UPS does restart when AC line returns, and the alarm clears,
After the batteries recharge for a while, the READY LED lights.
Step # Possible Cause How to Correct the Problem
| The UPS may have run on inverter for a long time. | Make sure AC line has returned. Connect a control panel or termina to the
This alarm is norma at the end of the FERRUPS | FERRUPS RS232 port and put the UPSin the Auto mode. The batteries
runtime. recharge as the UPS operates on line. When the CHARGING LED goes out, the
batteries are charged.
2 The charger may be manually disabled, or it may have | Connect a control panel to the FERRUPS RS232 port. Check the scralling

display. If the display shows “Charger: Dsbl,” the charger is disabled; enable it
by pressng [CONTROL] [6] [ENTER] [ENTER].

If tbe display shows “Charger: Enbl” the charger is enabled. Disconnect or
bypass the loads and shut down the UPS (see User Manua Section 308).
Measure on both sides of F2 on the power board. You should measure the actua
DC voltage for the UPS. If you only measure this voltage on one side, replace F2.
Now, restart the UPS, and measure both sides of F2 again to make sure  the
charger is working. The voltage should be greater than your  first measurement
and should gtart rising dowly. If it does not, replace the following:

500-850VA:;  Replace the power board; see TIP 730 in Section 700.

1.15-1.4KVA: Replace the power board assembly; see TIP 731 in Section

700.

Continued Next Pae...
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Possible Cause

How to Correct the Problem

The battery may have failed.

Recharge the battery and troubleshoot any alarms. If the battery voltage is less
than 6 VDC you must use an external charger. After recharging, run the UPS on
inverter with a load applied and measure. the voltage. If the battery drops below
115VDC after the load is applied, replace the battery. A severe discharge has
worn the battery out.

4 If the UPS has externa batteries, the DC disconnect | If there is a DC connector between the battery cabinet and the UPS, make sure
may not be on. it is connected. If not, make sure the DC switch is on.

5 Parameter 7 (battery voltage) may be calibrated | See Section 403 or 404 to recalibraie parameter 7. Use a true RMS digital
incorrectly. multimeter to prevent false or premature alarms. If parameter 7 isincorrect

and you cannot recalibrate it, see step 9 below.

6 Parameter 65 (Low Battery Voltage) may not be | Connect a control panel or termind to the FERRUPS ~ RS232 port. Display
correct. parameter 65 and check the setting. The default setting should be 10.5 VDC.

7 The DC fuse in the UPS may have failed. If the UPS | In the FERRUPS, check the main DC fuse and F2 on the power board. If the UPS
has extemal batteries, the DC fuse in a BEST battery | has a separate Best Power battery cabinet, you must aso check the battery
cabingt may have failed. cabinet’s fuse, If aDC fuse is open or has high resistance, replace i,

8 DC may not be applied to the power board. Check the DC cabling and F2 on the power board. When you measure  between
El5 and El 7 on the power board, the DC  measurement should equal the actual
battery voltage.

9 The logic board or power board may have failed. On the logic board, measure from one side of R10 to the TP2 pad. You should

measure approximately 1/4 of the actud battery voltage* If your measurement
is too high, or if it is correct but you cannot recaibrate parameter 7, replace the
logic hoard, see TIP 732 in Section 700. If the measurement is too low and you
cannot recalibrate parameter 7, replace the following:

500-850VA:  Replace the power board; see TIP 730.

1.15-14KVA: Replace the power board assembly; see TIP 73 1.

* For example, if the unit's battery voltage is 13 VDC, you should measure about
3 volts between R10 and TP2.

YANY'L R §11330/34
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Possible Cause

How to Correct the Problem

3 The battery may have failed. Recharge the battery and troubleshoot any alarms. If the battery voltageis
less than 6 VDC you must use an external charger. After recharging, run the
UPSon inverter with a load applied and measure the voltage. If the battery
drops below 115 VDC after the load is applied, replace the battery. A severe
discharge has wom the battery OLL.

4 Parameter 7 (battery voltage) may be calibrated | See. Section 403 or 404 to recalibrate parameter 7. Use a true RM S digital
incorrectly. multimeter to prevent false or premature alarms. If parameter 7 is

incorrect and you cannot recalibrate it, see step 9 below.

5 Parameter 66 (Near Low Battery Voltage) may not be | Display parameter 66 and check the Setting. The default setting should be 11
correct. VDC.

6 The DC fuse in the UPS may have failed. If the UPS has | In the FERRUPS, check the main DC fuse and F2 on the power board. If the
external batteries, the DC fuse in a BEST battery cabinet | UPS has a separate Best Power battery cabingt, you must aso check the
may have failed. battery cabinet’s fuse. If a DC fuse is open or has high resistance, replace it.

7 DC may not be applied to the power board. Check the DC cabling and F2 on the power board. When you measure

between EI5 and EI7 on the power board, the DC measurement should egual
the actual battery voltage.

The logic board or power board may have failed.

On the logic board, measure from one Side of R10t0 the TP2 pad. You should
measure approximately 1/4 of the actud battery voltage* If your
measurement is too bigb, or if it is correct but you cannot recdibrate
parameter 7, replace the logic board;, see TIP 732 in Section 700. If the
measurement iS too low and you cannot recalibrate parameter 7, replace the
following:

500-850VA:  Replace the power board; see TIP 730.

1.15-14KVA: Replace the power board assembly; see TIP 73 1.

* For example, if the unit's battery voltage is 13 VDC, you should measure
about 3 volts between R10 and TP2.

SdN¥ddd
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505-3 High Battery(C) (-+ ~ ® )

to the logic board.

Cause: Battery voltage (parameter 7) > High Battery Voltage (parameter 67). The battery voltage signa
comes from the batteries, is scaled at the power board assembly or heatsink assembly, and then goes

L atching? Yes.

FERRUPS | The UPS sounds the alarm and shots off the battery charger. If the battery voltage falls below Near
Reaction: Low Batten, (parameter 66). the FERRUPS clears the High Battery aarm.

UaMOD]
9sag

Step # Possible Cause How to Correct the Problem
1 Parameter 7 (battery voltage) may be calibrated | See Section 403 or 404 to recdibrate parameter 7. Use a true RM S digital
incorrectly. multimeter to prevent falseor prematurealar ms.If parameter 7 isincorrec

and you cannot recalibrate it, see step 4 below.

2 Parameter 67 (High Battery Voltage) may not be correct. | Connect a control panel or t&a to the FERRUPS RS232 port.  Display
parameter 67 and check the setting. The default setting should be 15 VDC.

3 The battery may have failed. Recharge the battery and troubleshoot any alarms. If the battery voltage is less
than 6 VDC you must use an external charger. After recharging, run the UPS
on inverter with a load applied and measure the voltage. If the battery drops
below 11.5 VDC after the load is applied, replace the battery. A severe
discharge has worn the battery out.

4 The logic board or power board may have failed. On the logic board, measure from one Side of R10 to the TP2 pad. You should

measure approximately 1/4 of the actua battery voltage* |f your measurement
istoo high, or if it iS correct but you cannot recalibrate parameter 7, replace the
logic board; see TIP 732 in Section 700. If the measurement is too low and you
cannot recalibrate parameter 7, replace the following:

500-850VA:  Replace the power board; see TIP 730.
1.15-1.4KVA: Replace the power board assembly; see TIP 731

* For example, if the unit’s battery voltage is 13 VDC, you should measure
about 3 volts between R10 and TP2.
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g4LowRuntime(D) -.® )

Cause: Estimated runtime remaining (parameter 9) < Low Runtime (parameter 68).
Latching? No.
FERRUPS  [The UPS sounds the alarm but takes no action. After it tranfersto line, it clearsthe darm, If
Reaction:  [FERRUPS continues to run on inverter, it eventualy sounds Near Low Battery and Low Battery
darms and shut down its outptt.
Step # Possible Cause How to Correct the Problem

FERRUPS may have run on inverter for
a long time. This darm is norma when
FERRUPS is near the end of its runtime.

Make sure AC lime has returned. Then connect a control panel or terminad to the FERRUPS
RS232 port and put the TPS in the Auto mode. The batteries recharge as the TJPS§ operates on
line. When the CHARGING LED goes out, the batteries are charged.

Parameters 2, (output voltage), 4 (output
current), 6 (battery current), and 7 mul
(battery voltage) may be cdibrated

incorrectly.

See Section 403 or 404 to recdibrate parameters 2, 4, 6, and 7. Use a true RMS digital
limeter to prevent false or premature alarms.

Parameter 68 (Low Runtime), 69 (Battery
AH), or 70 (Runtime K) may not be
sorrect.

Display each parameter and check the setting. The default settings are:
68: 5 min. (S500VA and 1. 15KVA), 6 min. (850VA), 8 min. (700VA) or 9 min. (1.4KVA).
69: 31 (500-850VA), 55 or 75 (1.15KVA), or 75 (1.4KVA).
70: 57 (500VA), 100 (700VA), 100 (850VA), 62 (1.15KVA), or 31 (1.4KVA).

The battery may have failed.

Recharge the battery and troubleshoot any alarms. Ifthe battery voltage is less than 6 VDC you
must use an external charger. After recharging, run the UPS on inverter with a load applied and
measure the voltage. If the battery drops below 11.5 VDC  after the load is applied, replace the
battery. A severe discharge has worn the battery out.

The charger may be manualy disabled, or
it may have failed.

Connect a control pandl to the FERRUPS® RS232 port and check the scrolling display. If the
display shows “Charger: Dsbl,” the charger is disabled, enable it by pressing [CONTROL] [6]
[ENTER] [ENTER].

If the display shows “Charger: Enbl,” the charger is enabled. Disconnect or bypass the loads
and shut the UPS down (see User Manual Section 308). Measure on both sides of F2 on the
power board. You should measure approximately 13 VDC. If you only measure this voltage
on one Side, replace F2. Now, restart the UPS; and measure both sides of F2 again to make sure
the charger is working. The voltage should be greater than 13 VDC and sart rising dowly. [

it does not, replace the power board.

o
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505-5 Low AC Output (E) (*)

Cause:

Output voltage (parameter 2) < Low Voltage Output (parameter 59). Output voltage comes from the
transformer. It is sent to the power board, where it is stepped-down through the output monitor
transformer; then, it is sent to the logic board.

L atching?

No if output voltage stays above the Low Voltage Output Shutdown  setpoint (parameter 60). Do not
change parameter 60 to a low setting unless you contact Best Power .

Yes if output voltage is below the Low Voltage Output Shutdown setpoint (parameter 60). \

FERRUPS
Reaction:

If output voltage stays above the Low Voltage Output  Shutdown setpoint (parameter 60), the UPS
sounds thealar m buttakesnoaction.

If output voltage fals below the Low Voltage Output Shutdown setpoint (parameter 60), the UPS
sounds the aarm, shuts down its output power, and turns off the READY LED, the UPS can dtill
communicate. The UPS cannot restart until you turn it off and on again or change the system mode.

Note: In 806 and higher software, parameter 129 (Low AC Delay) sets how many seconds the
FERRUPS waits after sensing low voltage before it sounds the Low AC Output darm. You

can nroeram this parameter with the factorv password.

N

UaMOg]
q9sag

Step #

Possihle Couse p How to Correct the Problem

[fthe UPS darms on both AC line and inverter, o to step 2. If it darms on line only, go to Section 503. If the UPS adarms on
only, go to Section 504.

inverter

One or more loads may have falled, may be
falling, or may need too much current to Start or

operate.

Disconnect each load, one at atime, and check to see if the alarm stops. If the aarm
stops when one of the loads is disconnected, turn off al loads and try starting the
problem load first; then, start the other loads. (If the loads are in a rack, start each
piece of equipment one a a time instead of starting the whole rack at once.)

There may be errors in the load distribution

wiring.

shipped with the UPS. See Section 507 aso.

Make sure the ingdlation meets the requirements in the Ingalation Manua

Parameter 2 (output voltage) may not be

calibrated correctly.

multimeter to prevent false or premature alarms.

See Section 403 or 404 to recdibrate parameter 2. Use a true RMS digital

Parameter 59 (Low Volts Out Alarm) may not be | Display parameter 59. The default setting = 90% of nomind output voltage

correct.

| (parameter 44).

Continued" Next Tage...
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Step #

Posshle Cause

How to Correct the Problem

"he logic board or  power board may have failed.

In the logic board measure from the left Side of R3 1 to the TP2 pad. If AC outnut
S normal, you should measure approximately 12 VAC.
correct  voltage: Replace the logic board; see TIP 732 in Section
700.
Incorrect voltage:
500-850VA:  Replace the power board; see TIP 730 in Section
700.
1.15-14KVA: Replace the power board assembly; see TIP 73 1
in Section 700.

The tank capacitor(s) may have faled, may be

lisconnected, Or may be incorrectly connected.

This can cause low capacitance or capacitance that
s out of tolerance.

If the tank capacitor(s) are not connected correctly, reconnect them. If they are
sonnected correctly, check the tank capacitors themselves; bad capacitors normally
1ave Oil leaking on them or around them. You can also measure across the capacitors
0 check them; you should measure 500-600 VAC. If the tank capacitors have failed,
eplace the failed tank capacitors.

The Power Factor Module may have failed.

Disconnect or bypass the loads and shut down the UPS. Disconnect E3 and E4 from
he PFM circuit board. Restart the UPS. If the alarm does not sound, the PFM has
zaused the alarm. Replace the PFM circuit board; see TIP 721 for  500-850VA or
TIP 722 for 1.15-1.4KVA models. Both TIPs are in Section 700.

The cooling fan may have failed.

Check to see if the fan is turning. If itisnot turning, see TIP 771 (500-850V.A) or
TIP 772 (1.15-1.4KVA) in Section 700 to access the fan wires and measure AC

voltage a the wires. If voltage is present but the fan is not  turning, replace the fan
according to the indructions in TIP 771 (500-850VA) or TIP 772 (1.15-1.4KVA).

YAIY'L % §4°8340/34
YAQSR-005340/34

SdNYHAA



g1-00S

fuyooysajqnody - 90§ UOIIIG

505-6 High AC Output (F) (s « ~*)

Cause: Output voltage (parameter 2) > High Voltage Output (parameter 61). Output voltage comes from
the transformer. It is sent to the power board, where it is stepped-down through the output monitor
transformer; then, it is sent to the logic board.

Latching? | No.

AEERRIPES  The UPS sounds the darm but takes no action. If output voltage falls below the High Voltage Output
Reaction: | Sgooint (parameter 61). FERRUPS clears the aarm.

Step # Possible Cause How to Correct the Problem
1 Parameter 2 (output voltage) may not be |See Section 403 or 404 to recdibrate parameter 2. Use a true RMS digital multimeter to
zalibrated correctly. prevent false or premature alarms.
2 Parameter 61 (High Volts Out alarm) may Display parameter 61 and check the setting. The default value = 108% of nomina output
inot be set correctly. voltage (parameter 44).
3 The problem may be caused by a load. Disconnect each load, one at a time, and check to see if the alarm stops. If the alarm stops
when One of the loads is disconnected, tum off &l loads and try starting the problem load first;
then, start the other loads. (If the loads are in a rack, start each piece of equipment one a a
time instead of dtarting the whole rack at once)
4 The logic board or power board may have |On the logic board, measure from the left side of R3 1 to the TP2 pad. If AC output is norma,
failed. you should measure approximately 12 VAC. If the voltage is correct, replace the logic board;
see TIP 732. If not, replace the following:
500-850VA:

.
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g’? Output Overload (G) (- =)

Cause:
cdculate VA out, F

a current toroid near

Volt-amps out (parameter 5) > VA Limit for your mode! at the current power factor (parameter 19). To

Output voltage comes from the transformer. It is sent to the power board, where it is stepped-down
through the output monitor transformer; then, it is sent to the logic board. Output current is sensed by

assembly or heatsink assembly for spike pro&ion&d scaing; then, it goes to the logic board.

ERRUPS multiplies output voltage (parameter 2) by output current (parameter 4).

the power board. The signal goes from the current toroid to the power board

L atching?

Before shutdown, the alarm does not latch. After shutdown, the alarm latches.

FERRUPS |[The UPS sounds an

Reaction;

until shutdown depends on percent overload and whether FERRUPS is on line or inverter.

On line with 101-125% load;
On line with more than 125% load:

On inverter with 101-110% load:
On inverter with more than 110% load:

If output volt-amps falls below VA Limit (parameter 19) before the UPS shuts down, it clears the alarm.

darm. Eventualy the UPS shuts down and turns the READY LED off. The time

10 minutes
10 seconds
10 minutes
10 seconds

Step#

Possible Cause

How to Correct the Problem

The loads require too much power a the
current power factor. This alarm could
also be caused by afailed or cyclic load.

Display parameter 16 to see if the UPS is registering over 100% load. If so, disconnect less
critical loads from the UPS. If you believe the problem has been caused by a particular load, try
disconnecting judt that load and restarting the UPS and the remaining loads. Note that loads with
unity power factor or a lagging power factor may derate the UPS KVA rating.

have failed.

2 Parameter 2 (output voltage) or 4 See Section 403 or 404 to recdibrate parameters 2 and 4. Use a true RMS digitd ~ multimeter
(output current) may be cdibrated o prevent false or premature alarms. If you cannot calibrate parameter 2 correctly, follow
incorrectly. the steps for the Low AC Output alarm (Section  505-5). If you cannot calibrate parameter 4

correctly, 9o to step 4.

3 Parameter 41 may show the wrong |Display parameter 41. Thedefault setting is 1 (S00VA), 2 (700VA), 3 (850VA), 4 (1.15KVA),
model  index. or5 (1L.4KVA).

4 The logic board or power board may At) the logic board, measure from the right side of R38 to the right side of R39. You should

measure. approximately 0.05 mV AC per ampere drawn by the loads.
Correct voltage: Replace the logic board; see TIP 732 in Section 700.
Incorrect voltage:  (500-850VA) Replace the power board; see TIP 730 in Section 700.

(1.15-1.4KVA) Replace the power board assembly; see TIP 73 1 in
Section 700.

YA095-009340/34
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505-8 High Ambient Temperature (H)(*+ + @ )

.
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Cause:  |Ambient temperature (parameter 11) > Ambient Temperature Alarm (parameter 80). The ambient
temperature probe senses ambient temperature and sends a signa to the logic board; it is connected to
J4 on the logic board.
Latching? |No if ambient temperature stays below the Ambient Temperature Shutdown — setpoint (parameter 81).
Yes if ambient temperature rises above the Ambient Temperature Shutdown — setpoint (parameter 81).
FERRUPS |[Aslong as ambient temperature Stays below parameter 8 1, FERRUPS sounds an alarm but takes no
Reaction: |action. If ambient temperature fals below parameter 80, FERRUPS clears the adarm.
If ambient temperaiure rises above the Ambient Temperature Shutdown  setpoint (parameter 8 1),
FERRUPS shuts down its output power and turns off the READY LED, the UPS can till communicate.
At this point, the dlarm latches; even if ambient temperature falls below parameter 80, the FERRUPS
will not clear the darm. To restart the  UPS, bypass or disconnect the loads and  tum the UPS off and
on, or change the system mode to Auto.
' Step # | Possible Cause How to Correct the Problem
1 The room temperature may be too high. If the temperature in the room is above the recommended range in the User and  Installation
(Manuals, lower the room temperature.
2 The High Ambient Temperature alarm or [ Display parameters 80 and 8 1, The default settings are below. If the settings are  incorrect,
shutdown setpoint (parameters 80 and 8 1) reprogram the parameters.
inay be incorrect. 80: 60" C |
8L 70" C
3 The FERRUPS air inlets or outlets are Make sure the location allows the clearances specified in the Installation Manual that came
Iblocked or thereis not enough clearance |Wwith the UPS. Air must be free to circulate around the UPS and the battery cabinets.
around the UPS for ventilation
4 The cooling fan may have failed. Check to see if the fan blades are turning. Then, see  TIP 771 (500-850VA) or 772 (1.15-
1.4KVA) in Section 700 to access the fan wires, Measure AC voltage at the fan wires. If
voltage is present but the fan is not turning, replace the fan according to the ingtructions in
TIP771 (500-850VA) or 772 (1.15-1.4KVA).
5 The ambient temperature probe may have | Check parameter 11. If the heatsink temperature probe is open, the parameter reads -63"
faled (shorted). C, if the probe is shorted, the parameter reads 191° C. If parameter 11 reads either -63° C
or 191" C, replace the temperature probe; see TIP 777 (500-850VA) or 778 (1.15-1.4KVA)
in Section 700.
6 The logic board may have failed. | Ifthe alarm stayed the same in step 5, replace the logic board. See TIP 732 in Section 700.
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QQ High Heatsink Temperature(Ty(« ® )

Cause;:  |Heatsink temperature. (parameter 12) > Heatsink Temperature Alarm (parameter 82). The heatsink
temperature probe. on the. power board or the heatsink assembly senses heatsink temperature and sends
a ggnd to the power board; the signal then passes to the logic hoard.
Latching? |No ifheatsink temperature stays below the Heatsink Temperature Shutdown setpoint (parameter 82).
Yes if heatsink temperature rises above the Heatsink Temperaiure Shutdown setpoint (parameter 83).
FERRUPS |Aslong as heatsink temperature Stays above parameter 82 but below parameter 83, FERRUPS sounds
Reaction: |an darm but takes no action. If the heatsink temperature falls below parameter 82, FERRUPS clears
the alarm.
If the heatsink temperature rises above the Heatsink Temperature Shutdown setpoint (parameter 83),
FERRUPS shuts down its output power and tumns off the READY LED, the UPS can still communicate.
At this point, the alarm latches, even if heatsink temperature falls below parameter 82, FERRUPS  will
not clear the darm. To restart the UPS, turn it off and on or change the system mode to Auto.
Step # Possible Cause How to Correct the Problem
| The High Heatsink Temperature alarm of Display parameters 82 and 83. The default settings are below. If the settings are incorrect,
shutdown setpoint (parameters 82 and reprogram the parameters.
83) may be incorrect. 82 95°C
83 105" C
2 The room temperature may be too high. |If room temperature is above the range recommended in the User and Ingtallation Manuals,
lower the temperature.
3 The cooling fan may have failed. Check to see if the fan blades are turning. Then, see TIP 771 (SOO-SSOVA) or 772 (1.15-
1.4KVA) in Section 700 to access the fan wires. Measure AC voltage at the fan wires. If voltage
is present but the fan is not turning, replace the fan according to the ingtructions in TIP 771
(500-850VA) or 772 (1.15-1.4KVA).
4 The heatsink temperature probe may have | Check parameter 12. If the heatsink temperature probe is open, the parameter reads -63 ° C; if
falled. the probe is shorted, the parameterreads 191" C. Ifparameter 12 reads either -63° C or 191
C, replace the temperature probe; see TIP 777 (500-850VA) or 778 (1.15-1.4KVA) in Section |
700. §§
3
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gll High Transformer Temperature (K) (-« -)

Cause:  |In 1.15-3.1KVA models, Transformer  Temperature (parameter 14) > Transformer Temperature Alarm
(parameter 84). The temperature probe mounted near the transformer Senses transformer temperature
and sends a signdl to the logic board; the signal then passes to the logic board.  500-850VA models do

not monitor transformer temperature.

Latching? |No if transformer temperature stays below the Transformer Temperature Shutdown setpoint (parameter
85).

Yes if transformer temperature rises above the Transformer Temperature Shutdown setpoint (parameter
85).

FERRUPS |Aslong as transformer temperature Stays below parameter 85, FERRUPS sounds an alarm but takes no
Reaction: |action. If the transformer temperature falls below parameter 84, FERRUPS clears the adarm.

If the transformer  temperature rises above the Transformer  Temperature Shutdown setpoint (parameter
85), FERRUPS shuts down its output power and turns off the READY LED, the UPS ¢an still
communicate. At this point, the alarm latches; even if transformer temperature falls below parameter 84,
FERRUPS does not clear the alarm. To restart the UPS, tum it off and on or change the system mode to
Auto.

| Sten # | Possible Cause | How to Correct the Problem

| 1 The room temperature may be too high. Ifroom temperature iS above the range recommended in the User and  Installation Manuals,
lower the room temperature.

2 In 1.15-3.1KVA models, the High | Disnlav_parameters 84 and 85. The default settings are below. If the settings are incorrect.
Transformer ~ Temperature.  alarm  or reprogram the parameters. In 500-850VA models, these parameters must be set to “g”;
shutdown setpoint (parameters 84 and 85) |500-850¥A models do not monitor transformer temperature; parameters 84 and 85
may be incorrect. must be set to 0°C.

84. 75" Cesius (1.15KVA) or 70" Celsus (1.4KVA)

85: 85" Celsius (1.15KVA) or 80° Cesus (1.4KVA)

3 The cooling fan may have failed. Check to see if the fan blades are  turning. Then, see TIP 771 (500-850VA) or 772 (1.15-
1.4KVA) in Section 700 to access the fan wires. Measure AC voltage a the fan wires. If
voltage is present but the fan is not turning, replace the fan according to the ingtructions in TIP
771 (500-850VA) or 772 (1.15-1.4KVA).

1304

4 The logic board may have failed. At the logic board, the transformer temperature probe is connected to J, and the ambient
temperature probe is connected to J4. Switch the connections. If the unit il sounds a High
Transformer Temperature dlarm, replace the logic board; see TIP 732 in Section 700.

YAISS00SHOMAY
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| Sten# Possible Cause . How to Correct the Problem
5 The transformer temperature probe may Check parameter 14, If the transformer temperature probe is open, the parameter reads -63’
have failed. C; if the probe is shorted, the parameter reads 191° C. If parameter 84 reads either -63° C or
191° C, replace the temperature probe; see TIP 777 (500-850VA) or 778 (1.15-1.4KVA) in
Section 700.
6 The transformer may have failed. Cdl Best Power Worldwide Service or your loca Best Power office for assistance.

50512 Check Charger (L) (s -« *)

Cause: Parameter 122 may be Set incorrectly.

Latching? Yes.

FERRUPS FERRUPS sounds the adarm, then disables the charger.

Response:
Step # Possible Cause How to Correct the Problem
1 Parameter 122 is set incorrectly. Display parameter 122. It should be set to 0. If it is not set to O, reprogram parameter 122
to 0.
2 The logic board may have failed. If parameter 122 is set at 0 and the alarm sounds, replace the logic  board; see TIP 732 in
Section  700.

E
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&13 Check Battery (M) (- -)

Cause: FERRUPS failed the battery portion of the automatic system test. See Section 405.
Latching?  |Yes.
FERRUPS |The FERRUPS sounds an aarm but takes no action.
Reaction:
Step # Possible Cause \ How to Correct the Problem
l A system test was performed shortly after Shuj down the loads. Tum the UPS off and then on again, and let the unit charge overnight
FERRUPS ran on inverter. Then, run a system test again, see Section 405,
Note: The battery needs to be above 12.7VDC.
2 The battery may have failed, and the automatic| Recharge the battery and troubleshoot any alarms. If the battery voltage is less than 6 VD(
system test has detected the problem. you must use an external charger. After recharging, run the UPS on inverter With a loa
applied and measure the voltage. If the battery drops below 115 VDC after the load i
applied, replace the battery. A severe discharge has worn the battery out.
3 Parameter 2 (output voltage), 4 (output See Settion 403 or 404 to recalibrate parameters 2, 4, and 7. Use a true RMS digita
current), or 7 (battery voltage) may be npultimeter to prevent false or premature alarms.
calibrated incorrectlv.
4 Parameter 65 (low battery voltage), 66 (near |Display parameters 65, 66, 69, and 70, and check the settings, The default settings are listex
low battery voltage), 69 (battery AH), or 70 Jbelow. If any setting is incorrect, reprogram the parameter.
{runtime K) may be incorrect. 65: 10.5 VDC
66: 11 VDC
69: 31 (500-850VA), 55 or 75 (L.15KVA), or 75 (1.4KVA).
70: 57 {500VA), 100 (700VA). 100 (850VA), 62 (1.15KVA), or 31 (1.4KVA),
5 >The logic board may have failed. Ifyou did not fmd the problem in steps |-3 and the darm is till sounding, the logic  boar
Ihas failed. Replace the logic board: see TIP 732 in Section 700,

YY) W S)°1340/34
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505-14 Check Inverter (N) (- #)

Cause: FERRUPS failed the inverter portion of the automatic system test. See Section 405.
Latching? Yes.
FERRUPS The FERRUPS sounds an aarm but takes no action.
Reaction:
Note: See Section 504 to troubleshoot the inverter Section of the UPS. Best Power recommends that you replace the logic board, the power
board, and the heatsink assembly (inverter) at the same time for this alarm condition.
Step # Possible Cause How to Correct the Problem

!

The battery may have failed or may be at a low
voltage

Recharge the battery and troubleshoot any aarms. If the battery voltage is less than 6
VDC you must use an external charger. After recharging, run the UPS on inverter with a
load applied and measure the voltage. If the battery drops below 11.5 VDC éfter the load
is applied, replace the battery. A severe discharge has worn the battery out.

the switching devices; this means the power
board or logic board may have failed.

2 Parameter 6 (battery current) or parameter 7 |See Section 403 or 404 to recdlibrate parameters 6 and ‘7. Use a true RMS digi
(battery voltage) may be calibrated incorrectly. |multimeter to prevent false or premature alarms.

3 Parameter 74 (NomiLimit) may be incorrect. |Display parameter 74 and check the setting. The default values are:

500-700VA 200
850VA: 240
1.15-1.4KVA: 360
If the seiting is incorrect, reprogram the parameter.

4 The FERRUPS source of AC input mav be |If the source of AC input is soft, the UPS usudly fails the inverter test.  Check the test
soft: aline conditioner or generator may be | results (parameter 26); the display should show a value for one gate but not the other. Ty
providing the AC input. connecting the unit to a different source of AC input, or cheek for line conditioners.  Shu

down the loads and turn the UPS off and then on again; then, try a system test  again; sex
The FERRUPS may also have canceled the test | Section 404.
because the UPS transferred to inverter.
5 The inverter gate signals may not be reaching |At the logic board, measure between the TP2 pad and pm 5 of 10, You should measure

5VDC.
Incorrect Voltage:  Replace the logic board; see TIP 732 in Section 700.
Correct voltage:  500-850VA: Replace the power board; see TIP 730 in  Sectior
700.
1.15-1.4KVA:  Replace the power board assembly; see TIP 73 |
in section 700.

=
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ng Check Memory (0) (- = -)

Cause:

FERRUPS failed tbe logic portion of the automatic system test. (See Section 405.) The internal memory
checksum does notmatchthevalue stored in parameters 121 and 122  (software versons 8.01-8.05) or
parameters 138 and 139 (software versions 8.06 and higher).

Latching?

Yes

FERRUPS
Reaction:

The UPS sounds an alarm. Next time you reset the wumit or dtart it up, the FERRUPS changes dl
parameters {0 their default settings.

Step #

Possible Cause | How to Correct the Problem

The logic board has failed. | Replace. the logic board. See TIP 732 in Section 700.

YAIF'L ® 91330/34
YADE6-0093Tva S
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505-16 Emergency Shut Down [Emergency Power Off} (B) (= = - »)

Cause: The Remote Emergency Shut Down (Emergency Power Off) feature has been activated This
means +12 volts is goplied to pin 21 & the FERRUPS RS232 port.

Latching? | Yes.

Reaction:

FERRUPS | The UPS sounds an alarm and shuts down its output power; however, it can sill communicate

Note: Parameters 106,107, and 108 determine how the Remote Emergency Shut Down (Emergency Power Off) feature operates. See

TIP 503 for mom information.

106: Determines the type of signal that triggers the RESD (REPO) feature.
107: Determines the length of RESD (REPQ) signd required.
108: Determines the delay before Emergency Shut Down (Emergency Power  Off).

system.

A CAUTION!

Before YOU I eset the alarm and restart the UPS, make sure NOoneis in contact with the UPS electrical distribution

step #

Possible Cause

How to Correct the Problem

L‘.

damog]
1sog

The Remote Emergency Shut Down (Emergency Power Off) Make sure the Emergency Shut Down (Emergency Power Off) feature

feature has been activated; 12 volts DC is applied to pin 2 1 a the
RS232 port.

was not activated because of an emergency; if it was, make sure the

emergency no longer exists. Then, remove the 12 volts DC from pin 2 1.

If the FERRUPS has a communication cable connected to th
RS232 port and the user did not start an ESD (EPO) shutdown, the
cable may be too long or in an electricaly noisy environment. Too
much transient Noise on the communication cable ¢an cause a false
ESD (EPO) darm.

e Make sure the communication cable is properly shielded, and
reprogram parameter 107 to 0.3s.

If no cableis connected 0 the RS232 port, the logic board has

Replace the logic board; see TIP 732 in Section 700.

failed.
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5917 High PFM Temperature (Q) (- =« -)

| Cause:

[PFM resistor temperature (parameter 76) > PFM Temper ature Alarm (par ameter 86). Tbetemperature |

probe mounted on a PFM resistor senses PFM  temperature and sends a signal to the logic board.

Laching?

No if PFM resistor temperature Stays below the PFM Tempcraturc Shutdown setpoint (parameter 87).

Yes if PFM temperature rises above the PFM Temperature Shutdown setpoint (parameter 87).

FERRUPS
Reaction:

As long as PFM resistor temperature remains above parameter 86 but below parameter 87, FERRUPS
sounds au alarm but takes no action. If PFM temperature falls below parameter 86, FERRUPS clears
the alarm.

If PFM resistor temperature rises above the PFM Temperature  Shutdown setpoint (parameter 87),
FERRUPS shuts down its output power and turns off the READY LED; the UPS can dtill communicate.
The alarm latches; even if PFM resistor temperature falls below parameter 86, FERRUPS does not clear
tbe alarm, To restart the UPS, disconnect or bypass the loads and turn the UPS off and on or change the
system mode to Auto.

Step #

Possible Cause How to Correct the Problem

"The PFM temperaiure probe may have Che
failed.

Ck parameter 76. Ifthe transformer temperature probe is open, the parameter reads -63°
C; if the probe is shorted, the parameter reads 191° C. If parameter 86 reads either -63° C
or 191° C, replace the temperature probe; see TIP 777 (500-850VA) or 778 (1.15-1.4KVA)
in Section 700.

2 Parameter 86 or 87 may be incorrect. Display parameters 86 and 87 and check the settings. The default values are listed below. If
the parameter settings are incorrect, reprogram the parameters
86. 85" C (500-850VA) or 80" C (1.15-1.4KVA)
87: 95" C (500-850VA) or 95" C (1.15-1.4KVA)
3 |The cooling fan may have failed. Check to see if the fan blades are turning. Then, see TIP 771 (500-850VA) or 772 (1.15-
1.4KVA) in Section 700 to access the fan wires. Measure AC voltage a the fan  wires. If
voltage is present but the fan is not turning, replace the fan according to the ingtructions  in
TIP 771 (500-850VA) or 772 (1.15-1.4KVA).
4 The logic board may have failed. At the logic board, the PFM temperature probe is connected to J11, and theambient | "
temperature probe is connected to J4. Stitch the two (2) connections. If the alarm stays High Eg ]
PFM Temperature, replace the logic board see TIP 732 in Section 700. 2r =
Continued on theNext Page... n3 g‘
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step #

Possihle Cause

How to Correct the Problem

A load may be causing the problem.

If the PFM resistor stays cool when there is no load but heats up when the load is applied to
the UPS output, one (1) or more loads is feeding oscillations back to the UPS. Disconnect
the loads and reconnect them one a a time until the unit starts sounding the alarm again. The
|ast load connected should be the problem load. If you need help, call Best Power Worldwide
Service a |-800-356-5737. (Outside of the U.S. and Canada, call your local Best Power
office)

have failed.

The Power Factor Module circuit board may

Ifthe UPS alarms even when the loads are disconnected, replace the PFM circuit board; see
TIP 721 for 500-850VA or TIP 722 for 1.15-1.4KVA models.

=

UaMO]
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62005

&18 Probe Missing (R) (» ~ *)

Cause: | One ofthe four (4) temperature probes —= ambient, heatsink, transformer, or PFM — is not connected

or is open.

Latching? |No if the ambient temperature probe is not connected or open.

Yes if the heatsink, transformer, or PFM  temperature probe is not connected or open.

Reaction: Mo action.

clears the aarm.

FERRUPS |If the ambient temperature probe is not connected or open, the FERRUPS sounds an adarm but takes

If the heatsink, transformer, or PFM temperature probe is missing or open, the  FERRUPS sounds an
alarm; two (2) minutes later, it shuts down. If the missing probe is installed or repaired, the FERRUPS

Note 1 Ifthe dlarm setpoint for the temperature condition is set to “0," a missing probe for that temperature condition will not cause the Probe
Missing alarm For example, if parameter 86, PFM Temperature Alarm, is set to “0,” and the PFM temperature probe is missing or has
failed, the FERRUPS does not sound a Probe Missing alarm. Do not leave temperature alarm setpoints set to  “0.” The temperature
probes are important for normal FERRUPS operation.

Note 2: 500-850VA models do not monitor transformer temperature. Parameters 85 and 85 should be set to 07 for these models

Step # Possible Cause

How to Correct the Problem

1 One (1) of the probes insde the UPS has
failed or is disconnected.

See TIP 777 (500-850VA) or TIP 778 (1.15-1.4KVA) in Section 700 to fmd out which
probe is causing the alarm. Make sure the probe is  connected correctly; if not, reconnect the
probe. If the probe is connected properly, check parameters 11, 12, 14, and 76. If any
temperature probe is open, the corresponding parameter reads -63" C; if any probe is
shorted, the parameter reads 191" C. Ifparameters 11, 12, 14, and 76 reads either -63" C
or 191" C, replace the temperature probe; see TIP 777 (500-850VA) or 778 (1.15-1.4KVA)
in Sectton 700.

2 [f none of the temperature probes has failed

and all are connected correctly, the logic
board has failed.

Replace the logic board; see TIP 732 in Section 700.

SdNEYdd
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505-19High AC Input(S) (=« ® )

Cause; Input voltage (parameter 1) > High Voltage In Alam (parameter 62). Input voltage comes from the
step-down monitor transformer on the power board or heatsink assembly, then goes to the logic board
for signal conditioning, where it becomes the AC sensing signal.

Latching? [No.

FERRUPS | The FERRUPS alarms but takes no action If AC input voltage fals below the High Voltage In Alam
Reaction; | setpoint, the FERRUPS clears the adarm.

Step # Possible Cause How to Correct the Problem
1 The AC voltage to your unit may be | Aqualified electrician should check the voltage feeding the UPSsystem. | f the electrical
abnormaly  high. transformers or wiring feeding your UPS system have failed, this could cause a dangerous
high-voltage condition and that could affect other equipment in your facility.
2 Parameter 62 (High Volts In Alarm) may | Display parameter 62. The default setting = 115% of nomind input voltage (parameter 43).
be incorrect. If the setting is incorrect, reprogram the parameter.
3 Parameter | (input voltage) may be | See Section 403 or 404 to recalibrate parameter 1. Use a true RM S digital multimeter to
calibrated incorrectly. prevent false or premature alarms.
4 Y ou may have aunit with 208 nomina | Check parameter 43. Ifparameter 43 reads 208 but the source voltage is 240, change the
Volts in with a 240VIN source. operating voltage of the unit; see TIP 709 (500-850VA) or TIP 716 (1.15 or 1.4KVA) in
Section 700.
5 The logic board may have failed. If the input voltage and parameter settings are correct but the unit is still sounding the aarm,
renlace the loeic boar& see TIP 732 in Section 700.

UaMOgy
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*20 Call Service (T) (-)

® o

Cause: A diagnostic

reading is above the value of parameter 88  (VOutFlt).

Latching? Yes.

Reaction: UPS can il

FERRUPS The FERRUPS sounds the darm, shuts down its output power, and tumns off the READY LED, the

| communicate.

step #

Possible Cause

How to Correct the Problem

The value of parameter 88 (Voltage Di
Out Fault) may be incorrect.

splay parameter 88 and check the setting. The default setting = 20% of the nominal output
voltage (parameter 44). If the setting is incorrect, reprogram the parameter.

Parameter 2 may be calibrated See
incorrectly.

Section 403 or 404 to recdibrate parameter 2. Use atrue RM S digital multimeter to
prevent false or premature alarms.

The logic board may have failed.

Disconnect the loads. If the unit till alarms, replace the  logic board; see TIP 732 in Section 700.
If the alarm does not stop, see step 4.

The Power Factor Module may have
failed.

Ifthe darm did not stop when you disconnected the loads in step 4, replace the PFM circuit board,
see TIP 721 (500-850VA) or TIP 722 (1.150-1.4KVA models) in Section 700.

The load may be oscillating output
peak to peak voltage too much.

If you still have an alarm after replacing the PFM circuit board, disconnect the loads ard reconnect
them one a atime until the alarm starts again. The load that caused the alarm is causing too much
oscillation for the PFM circuit board to compensate for.

YAOIP'L 7 S1o12d40/34
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506 Problems Outside of the UPS

Best Power's statistics show that many FERRUPS problems are actudly caused by problems outside the UPS. To make sure the problem is
not externa, use the table below.

Step #

Possible Prablem

How to Correct the Problem

Other equipment may be connected to the FERRUPS
input  circuit.

Check the AC service panel or receptacle that supplies power to the UPS. If a
copier, laser printer, or Similar equipment is connected to the input circuit, it can

cause sags in the input power to the FERRUPS, which can make the FERRUFS
run On inverter more often. Even if the AC input circuit was dedicated to the
FERRUPS when it was indaled, other equipment may have been connected to
the same input circuit later.

.

UaMOod]
1so99

The UPS may be overloaded, if so, it sounds aarm G
and eventudly shuts down.

See Section 505-7. Check all UPS-protected receptacles. Loads like coffee pots
or small electrical heaters can overload the UPS.

A load may be causing the problem. Interna wiring
problems in a load can affect the UPS; they can also
keep loads from operating even though FERRUPS is
supplying output power.

Disconnect the loads or switch them off one a a time. As you do this, check to
see if the UPS runs properly. If the UPS runs properly when one or more loads
are off, the load(s) probably caused the problem.

A CAUTION!  Only a qualified service person should disconnect any
cables or connections that may contain voltage or
current.

The UPS may not be installed properly.

See Section 507.
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Many FERRUF'S problems arc aso caused by poor ingtalation practices or an incorrect ingtdlation. In the  United States, the National
Electrical Code (NEC) require that you indtdll the UPS according to the mauufacturer’s instructions. (See NEC 1 10-3b.) Even if you are outside
of the United States, you must follow the instructions in the Indtallation Manual to correctly indtall the UPS.

5!! Common Installation Errors

To make sure the installation is correct, review the entire instalation and compare it to the correct indtallation diagram in the  FERRUPS
Installation Manual. Start with the service entrance panel; then, go on to the FERRUF'S connection panel, the bypass switch (if the unit has

one), and the receptacles for the UPS loads. The table below lists the most common ingtallation errors, how to  correct them, and the U.S.

Nationa Electrical Code Article that applies to this error.

Installation Error How to Correct the Error U.S. NEC
Article
The switch gear, disconnects, and load circuit | Labe all disconnects, bypass switches, and load circuit 110-22
breakers are not |abeled. breakers.
You cannot access the FERRUPS unit well| Make sure you can access the unit for service and 110-16
enough to remove the cover and inspect system | maintenance. See the Inmstallation Manud for the
components. required service clearances!
The FERRUPS neutral 1s not grounded, not used | FERRUF Siis a separately derived power source; the 250-5(d)
or not switched a the externd bypass switch. ingalation must meet the requirements for separately 250-26
derived power Sources. 250-23
Make sure the neutral is used and grounded, and make sure
it is switched at the external bypass switch.
The FERRUPS neutrd is fused at the bypass | Use a bypass switch that is not fused. 250-26(c)
switch. 250-91(a)
250-92(a)
250-92(b)
The FERRUPS 208 VAC output is fed to the | Never use the 88 VAC leg on the FERRUPS output. Use the 110-3(b)
loads with a newtral. As a result, the loads receive | 240/120/120 configuration instead. See the FERRUPS
208/120/88 VAC, and loads on the 88 VAC leg | Installation Manual.
are damaged or mafunction.

YANY'L B §1°1330/32
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Section 600 Parts Listing

]

mportant: The tables on the following pages include Best Power part numbers. On the parts, these  numbers appear in
this format: bbb-nnnna. “b” stands for the three letters that begin the part number; “n™ stands for the four
(4) numbers that follow the dash; “& stands for the part number revision. The first pat  number revison is
“a” the second is “b,” and so on.

The TIP column refers to the Technical Information Publication (TIP) procedure that describes the
replacement/installation of a certain part. These TIPs are usually sent with any new parts that are shipped, as

well as found in Section 700 of the Service Manual. If you need a copy of a particular TIP, cal Best Power
Worldwide Service for a copy.

Section 600 -Parts Listing 600-I
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601 FE, QFESOOVA

Part Description Part# Wt TIP Notes:
AVR Board (100-120V input/output) PCP-0207 I | 721 (B) Included in Parts Kit.
AVR Board (200-240v output) PCP-0208 | | 721 |(0) Included in Parts Kit.
Fuse (charger) SSFUS-0019 | 1| N/A |(S) Included in Parts Kit.
Fuses (DC) PUS-0162 1 | 773 |(8) Included in Parts Kit.
Logic Board PCL-0172 2 | 732 |(8) Included in Parts Kit; Specify model, input, output voltage.
Power Board (200-240V inpui-60Hz)  |PCP-0078 2 | 730 |(O) Included in Parts Kit.
Power Board (100-120V input) PCP-0092 2 | 730 |{8S) Included in Parts Kit.
Snubber Board(QFE models only) PCS-0021 1 | N/A {(O) Included in Parts Kit. |
Backfeed Relay Driver Board PCF-0004 |1 [ 779 {(S)
Backfeed Relay (200-240V input) RLY-0083 11779 {(OY
Backfeed Relay (100-120V input) RLY-0085 11779 |[(S)
Battery BAT-0058 14 | 775 |(S) Internal, 1 battery, Std charger; 9m/25m RT
BAT-0053 |27 [(720) [(O) Internal, 1 battery, Std charger; 22m/53m RT
BAT-0053 |27 (O) Internal, 2 batteries, Std charger; 53m/2h%m RT
BAT-0122 |67 | (700, |(O) “M” cabinet, 1 battery, Std charger, 1h29m/3h36m RT
BAT-0103 |57 | 706) |(O) “M” cabinet, 2 batteries, Std charger; 2h31m/6h5m RT
BAT-0050 |73 (0) “M” cabinet, 2 batteries, Std charger; 3h37m/8h28m RT
BAT-0103 |57 (O) “M” cabinet, 3 batteries, 15A charger; 4h15m/10h16m RT
BAT-0122 |67 (O) “M” cabinet, 3 batteries, 15A charger; 6h/13hS56m RT
BAT-0050 |73 (0O) “M” cabinet, 4 batteries, 15A charger; 8h32m/19h57m RT .
BAT-0050 |73 (0) “N” cabinet, 6 batteries, 15A charger; 13h17m/32h58m RT
[Battery Bracket Bottom 17AH BKT-0366 | 1 |N/A |(S)
|IBattery Bracket Bottom 31733 AH  [BKT-0365 | 1 [N/A |(0)
Battery Bracket Ext Rntm Bottomn  |[BKT-0176 I {N/A |(O)
Battery Bracket Ext Rntm Top BKT-0177 1 {N/A (D)
Battery Bracket-Top 17/31/33 AH |BKT-0364 1 |[N/A [(O)
Capacitor CPR-0260 2 | N/A |(S) 12pF; Quantity, 1
Cover CAB-0741 | 4 |N/A {(S)
Ext Runtime Kit (External) SSEBK-0002]| 5 706 |(O)
Ext Runtime Kit (Internal) SSERT-0700] 5 [720 [(0)
Fan Ext Rntm (20872407 output) FAN-0034 1 | N/A D)
Fan (208/240V output) FAN-0033 11771 (O)
Fan Ext Rntm (100/120V output) FAN-0015 1 | N/A |(O)
Fan(100/120V outout) FAN-0031 L (771 [(9
Lester Charger 12V 15A BCA-0004 |20 | 700 |(
Line Cord Std 120V [LCA-0227 3 |N/A |(9
Line Cord Grommet w/LCA-0227 |[GRO-0001 | | |N/A [/@y
Plastic Front CAB-0055 [ 2 N/A |()
Plastic Front Label LAB-1112 | | |[N/A I(S)
Ribbon Cable (Logic to power Board) [BAA-0406 | 1 |N/A {(S)

600-2 Section 600 =Parts Listing



FERRUPS
FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

Part Description Part # Wt [TIP INotes:
Ribbon Cable (Rs232) BAA-0059 | 1 [N/A [(S)
Temperature Probe, Ambient THR- 0048 1777 |(8)
 Temperature Probe, PFM THR-0013 11777 |(S)

Section 600 = Parts Listing
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602FE, QFE700VA .
=

‘art Description Part # Wt |TIP Notes:

VR Board {100-120V inputioutput) ~ |PCP-0207 1 721 [(S) Included in Parts Kit.

VR Board (200-240V output) PCP-0208 | 721 |(0O) Included in Parts Kit.

use (charger) SSFUS-0019 | | N/A |(S) Included inParts Kit.

uses (DC) FUS-0162 L | 773 |(8) Included in Parts Kit.

ogic Board PCL-0172 2 732 |(S) Included in Parts Kit; Specify model, input, output

voltage.

ower Roard ¢200-240V inout ) IPCP-0078 2 730 |[(0) Included in Parts Kit.

ower Roard (100.120V inouty IPCP-0092 2 730 |(S) Included in Parts Kit.

nubber Board(QFE models onty) PCS-0021 I | N/A |(0) Included in Parts Kit.

tackfeed Relay Driver Board PCF-0004 1 779 |(S)

tackfeed Relav (200-240V input) RLY-0083 | 779 1(0)_

tackfeed Relay (100-120V input) RLY-0085 ! 779 |(S)

latterv BAT-0053 27 775 |(S) Internal, 1 battery, Std charger; 14m/35m RT
BAT-0053 27 | (720) (D) Internal, 2 batteries, Std charger; 36/m1h26m RT
BAT-0122 67 | (700.{O) “M” Cabinet, 1 battery, Std charger; 57m/2h26m RT
BAT-0103 57 | 706) (O) “M” Cabinet, 2 batteries, Std charger; 1h40m/4h2m RT
BAT-0050 73 (0) “M” Cabinet, 2 batteries, Std chrgr; 2h29m/5hd42m RT
BAT-0103 57 (0) “M” Cabinet, 3 batteries, 15A chrgr; 2h46m/Gh57m RT
BAT-0122 67 (O) “M” Cabinet, 3 batteries, 15A charger; 4h7m/Sh24m RT
BAT-0050 | 13 (O) “M” cabinet. 4 batteries, 15A chrer, $h51m/} 3h27m RT .
RAT-0050 | 73 (O} “N” Cabinet, 6 batteries, | SA chrgr; 9h40m/22h12m RT]

3attery Bracket (Bottom, 17AH)  |BKT-0366 N/A |(S) )

3attery Bracket (Bottom, 31/33 AH)|BKT-0365 N/A |[(O)

jattery Bracket (Ext Rntm, Bottom) |BKT-0176 N/A |(O)

Jattery Bracket (Ext Rntm, Top)  |BKT-0177 N/A [(0)

Jattery Bracket (Top, 17/31/33 AH)|BKT-0364 1 N/A |(O)

“apacitor CPR-0433 2 | N/A [(S) 15pF; Quantity, 1

over CAB-0741 -4 | N/A |(8)

Ixt Runtime Kit (External) SSEBK-000: | 5 | 706 [(0)

ixt Runtime Kit (Internal) SSERT-070(| 5 | 720 ](0)

‘an Ext Rotm (208/240V output) FAN-0034 1 N/A (O}

fan (208/240V output) FAN-0033 ] 770 (0)

“an Ext Rntm (100/120 Voutput) FAN-0015 1 N/A {(O)

‘an (100/120 output) FAN-0031 I 7 (S)

Zster Charger 12V 15A BCA-0004 | 0 | 700 [(O)

_ine Cord Std120V LCA0227 | 3 | N/A [(8)

.ine Cord Grommet w/LCA-0227 |GRO-0001 1 N/A |(S)

3jastic Front CAB-0055 2 N/A |(S)

JJastic Front Label LAB-1112 1 | NA s

Ribbon Cable (Logic to Power Board)  |BAA-0406 1 | Na [

}ibbon Cable (R§232) BAA-0059 1 | N/A |(S) II.
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FERRUPS

FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

Part Description

Part # Wt |TIP INotes:
Temperature  Probe, Ambient THR-0048 ] 777 (S)
Temperature Probe, PFM THR-0013 1 777 (8)

Section 600 -Parts Listing
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603 FE, QFES50VA

®

Part Descriptign [ Part# |Wt]TIP (Notes:
| 1" Board (100-120V inputioutputyf PCP-0207 721 |(8) Included in Parts Kit.
1 ' 721 {(O) Included in Parts Kit.
0| 1 N/A [(S) Included in Parts Kit.
Whdos g t o wrve ¢ U773 1(8) Included in Parts Kit.
[Logic Board PCL-0172 | 2 | 732 [(S) Included in Parts Kit; Specify model, input, cutput voltage.
[IlPawer Board (200-240V inputy IPCP-0080 | 2 [[730 |(8) Included in Parts Kit.
Power Board (100-120V input) IPCP-0099 | 2 [|N/A [(S) Included in Parts Kit.
Snubber Board (QFE models only) | PCS-0021 1 IN/A J{O) Included in Parts Kit.
Backfeed Relay Driver Board  |[PCF-0004 | 1 | 779 |(S) m
Backfeed Relay (200-240V input) RLY-0083 11779 KO)
Backfeed Relay (100-120Vinputy  |RLY-0085 | 1 | 779 |(S)
Battery BAT-0065 {27 ] 775 |(S) Internal, 1 battery, Std charger; 1 1m/28m RT
BAT-0053 27 |(720) (0) Internal, 2 batteries, Std charger 29m/1h10m RT
BAT-0122 |67 |(700,(0) “M” Cabinet, 1 battery, Std charger; 45m/2h RT
BAT-0103 57 | 706) |(0) “M” Cabinet, 2 batteries, Std charger; 1h19m/3h18m RT
BAT-0050 |73 (0) “M” Cabinet, 2 batteries, Std charger; 2h1m/4h42m RT
BAT-0103 |57 (0) “M™ Cabinet, 3 batteries, 15A charger; 2h13m/5h37m RT
BAT-0122 67 (0) “M" Cabinet, 3 batteries, 1 5A charger; 3h22m/7hd6m RT
BAT-0050 73 (0) “M” Cabinet, 4 batteries, ] 5A charger; 4h46m/11h5m RT
BAT-0050 |73 (0) “N” Cabinet, 6 batteries, 15A charger, 7Th53m/18h18m RT
Battery Bracket (Bottom, 17aH)  [BKT-0366 | 1 |N/A |(S)
Battery Bracket (Bottom, 31/33 AH) |BKT-0365 | 1 [N/A (|0)
Battery Bracket (Ext Ratm, Bottom) |BKT-0176 1 |N/A [(O)
Battery Bracket (Ext Rntm, Top) BKT-0177 1 | N/A [(O)
Rattery Bracket (Ton. 1731733 Ay {BKT-0364 1 [N/A(0)
lCapacitor: 120 VAC CPR-0446| 2 [ N/A (8) 18pF; Quantity, 1.
12012081240 VAC  |CPR-0447| 2 (0) 20pF; Quantity, 1.
lCover CAB-0741 |4 [NA [(S)
lExt Runtime Kit (External) SSEBK-0002{ 5 | 706((0)
[[Ext Runtime Kit (Internal) SSERT-0700| 5 | 720 [(0)
|[Fan Ext Rotm (208/240V output) [FAN-0034 | 1 | N/A |(0)
[[Fan (208/240V output) FAN-0033 | 1| 771/(0)
liFan Ext Rntm (100/120 cutput)  |[FAN-0015 | 1 [ /A [(OY
Fan (100/120V output) FAN-0031 1 [ 771 |{S)
Lester Charger 12V {5A BCA-0004 |20} 700 |(0)
Line Cord Std. 120V LCA-0227 |3 | N/A|(S)
Line Cord Grommet w/LCA-0227 |GRO-0001 1 [ N/A |(5)
Plastic Front CAB-0055 2 | NIA LSS
Plastic Front Label LAB-1112 | 1| N/A {(S)
Ribbon Cable (Logicto PwrBd) __ |BAA-0406 | 1 || N/A |(S)
600-6
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FERRUPS

FEAQFES00-850VA
FE/QFET.15 & 1.4KVA

Part Description Part# |Wt|TIP Notes:
LLRibbon Cable (R§232) BAA-0059 | 1 [N/A [(S)
lTemperature Pmbe, Ambient  [THR-0048 | 1 [ 777 [(9)
[remperature Probe, PFM THR-0013 1| 777 [(S)
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604 FE, QFELISKVA o

Part Description Part# |Wt| TIP |Notes:
AVR—B;ard(mo-mv inputioutputy |PCP-0207 1 | 722 {(S) Included in Parts Kit.

AVR Board (200-240V output) PCP-0208 1 | 722 |(O) Included in Parts Kit.

Fuse (charger) SSFUS-0019 | 1 | N/A |(S) Included in Parts Kit.

Fuses (DC) FUS-0164 ! { 773 {(S) Included in Parts Kit. _

Logic Board PCL-0172 2 | 732 |(S) Included in Parts Kit; Specify model, input, output voltage.
Power Board (200-240V input) SSPWA-0019 | 5 | 731 |(O) Included in Parts Kit.

Power Board (100-120V input) SSPWA-0013 | 5 | 731 [(S) Included in Parts Kit.

Power Board SSPWA-0018 1 5 | 731 |(O) Included in Parts Kit.

(200-240 Vinput QFE medels only)

Power Board SSPWA-0012 | 5 | 731 [(O) Included in Parts Kit.

(100-1 Z(J-V_ mput QFE models only)
Backfeed Relay Driver Board PCF-0004 1 { 780 ((S)

Backfeed Relay (200-240V) RLY-0083 1 {780 [(O)
Backfeed Relay (100-1201) RLY-0085 1| 780 (%)
Battery BAT-0103 57 | 776 {(S) Intemnal, 1 battery, Std charger;, 18m/48m RT
BAT-0122 67 [(706) | (O) Internal, 1 battery, Std charger, 30m/1h20m RT
BAT-0103 57 | (701, | (0) “M” Cabinet, 2 batteries, Std charger; S4m/2h18m RT
BAT-0050 73 | 706) [(O) “M” Cabinet, 2 batteries, Std charger; 1h20m/3ht9m RT
BAT-0103 57 {0) “M” Cabinet, 3 batteries, 15A charger; 1h30m/3h$3m RT
BAT-0122 67 (0) “M” Cabinet, 3 batteries, 1 5A charger; 2h24m/Sh29m RT .
BAT-0050 73 (0) “M” Cabinet, 4 batteries, 15A charger; 3h25m/7h49m RT
BAT-0050 73 (0) “N” Cabinet, 6 batteries, 15A charger; 5Sh38m/12h55m RT
Battery Bracket 55/75 AH BKT-0399 | 1 |N/A [(S)
Capacitor CPR-0448 2 [NA 5) 25uF; Quantity, 1.
Crver CAR.O7ST | 4 | N/A [19)
External Runtime Kit BTG-0190 6 [ 706 [(O)
Fan (100/120V output) FAN-0050 2| 772 1(S)
HIFan (208/240V ousput) FAN-0052 | 2 | 772 J(O)
[[Front Panel Label LAB-1113 |1 {N/A |8
[[Lester Charger 12V 15A BCA-0004 [20] 701 [(O)
lILine Cord Grommet wALCA-0042 [GRO-0011 1 [NA (S
Line Cord Std. 5-15 LCA-0042 2 | N/A [(8)
Plastic Front CAB-0823 2 [NA (S
Ribbon Cable (Logic 1o Power Board) [BAA-0058 1 | NFA |(S)
Ribbon Cable (RS232) BAA-0059 1 | N/A [(S)
Temperature Probe, Ambient THR-0007 1| 778 |(5)
Temperature Probe, PFM THR-0013 1] 778 |(S)
Temperature Probe, Transformer THR-00 | 5 L1778 [(S)
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FERRUPS

. FEIQFE1 15 &1, 4KVA

605 FE, QFE1.4KVA

[Part Description | Part# |Wt| TIP [Notes: j
AVR Board (100-120V inpuoutpury  [PCP-0207 1 { 722 {(S) Included in Parts Kit.
AVR Board (200-240V output) PCP-0208 1 | 722 [(O) Included in Parts Kit.
Fuse (charger) SSFUS-0019 | 1 | N/A |(S) Included in Parts Kit.
Fuses (DC) FUS-(164 1 | 773 [(S) Included in Parts Kit.
[Logic Board PCL-0172 2 | 732 |(8) Included in Parts Kit;, Specify model, input, output voltage.
Power Board (200-240V) SSPWA-0019 | 5 | 731 |(O) Included in Parts Kit.
Power Board (100-120V) SSPWA-0013 | 5 | 731 |(S) Included in Parts Kit.
Power Board SSPWA-0018 | 5 | 731 [(Q) Included in Parts Kit.
(200-240V input QFE models only)
Power Board SSPWA-0012 ] 5 1 731 {(O) Included in Parts Kit.
(160-120V input QFE models only)
F@kfeed Relay Driver Board PCF-0004 1} 780 {(S)
Backfeed Relay (200-240V input) RLY-0083 1 | 780 |(O)
Backfeed Relay (100-120V input) RLY-0085 1] 780 [(8)
Battery BAT-0103 57 | 776 |(S) Internal, 1 battery, Std charger; 14m/37m RT
RAT-N122 67 |(706){(0) Internal. 1 battery, Std charger; 21m/56m RT
BAT-0103 57 | (701, |(O) “M” Cabinet, 2 batteries, Std charger; 38m/Lh38m RT
BAT-0050 73 | 706) |[(O) “M” Cabinet, 2 batteries, Std charger; 55m/2h26m RT
BAT-0103 57 (O) “M” Cabinet, 3 batteries, 15A charger, 1h8m/2h49m RT
BAT-0122 67 (O) “M” Cabinet, 3 batteries, 15A charger; 1h44m/4h3m RT
BAT-0050 73 (0) “M” Cabinet, 4 batteries, 15A charger; 2h31m/5h45m RT
BAT-0050 73 (0) “N” Cabinet, 6 batteries, 1 5A charger; 4h1m/9h42m RT
Battery Bracket 55/75 AH BKT-0399 1 { N/A|(S)
Capacitor: 120 VAC CPR-0446 2 | N/A |(8) 35pF; Quantity, 1.
1002000 220VAC CPR-0449 2 (O) 30pF; Quantity, 1.
120\208\240VAC CPR-0449 2 (0) 30pF; Quantity, 1.
Cover CAB-0751 4 | N/A [(S)
External Runtime Kit BTG-0190 [ 6 ] 706 [(0) I
“Fan (100/120V output) FAN-0050 |2 | 772 |(8)
Fan (208/240V output) FAN-0052 21772 |(O)
\?ront Panel Label LAB-1113 1 | NA|(S)
[[Lester Charger 12V 15A BCA-0004 20| 701 [(O)
Line Cord Grommet wALCA-0042 |GRO-0011 1 | N/A|(S)
Line Cord Std. 5-15 LCA-0042 2 | N/A |(S)
[Plastic Front CAB-0823 2 | N/A [(8)
Ribbon Cable (Logic to Power Board) | BAA-0058 1 | NA |(8)
Ribbon Cable (R$232) BAA-0059 I | N/A |(S)
Temperature Probe, Ambient THR-0007 11778 {S)
Temperature Probe, PFM THR-0013 11778 [(S)
Temperature Probe, Transformer | THR-001 5 1 {778 |(S)
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Section 700 Technical Information Publications

.T his section of your Service Manual includes the Technical Information Publications (TIPs) listed below. These TIPs
provide more information about the ynit and service procedures.

Note:  (Q)TIPs are for 50 Hz units only.

TIPs
218
407
503
604
605

700
701
705
706
708
709
716
721
722
730
' } 73
732
771
772
773
775
776
777
778
779

780

(Q)709
(716

Titles

Extended Runtime Table

Remote Control Panel Option for FE, FER, FES, QFE, QFER, and QFES Models

The FE Series RS232 Communication Port

FERRUPS Written Scheduled Maintenance Procedure

FERRUPS Scheduled Maintenance and Service. Cal Report Form for ME, QME, FD, QFD, and FE
Moddls

Adding External Batteries and/or Upgrading the Charger in FERRUPS FWQFE 500-850 VA Models
Charger Upgrade and/or Adding External Batteries to FERRUPS FE/QFE 1.15 to 14 KVA Modes
FE Series Cdlibration through the RS232 Port

Extended Runtime Modification for the FERRUPS FE/QFE Series Models

Programming the FERRUPS for Use with a Generator

Changing the AC Voltages on the FERRUPS FE and QFE 500-850 VA Models

Changing the Operating Voltage on FERRUPS FE and QFE 1.15 and 14 KVA Models

Replacing the Power Factor Module Circuit Board in - FE/QFE 500,700, and 850 VA Modds
Replacing the Power Factor Module Circuit Board in - FE/QFE 1.15 and 14 KVA Models

Replacing the Power Board in FE/QFE 500,700, and 850 VA Models

Replacing the Power Board Assembly in FE/QFE 1.15 and 1.4 KVA Models

Replacing the Logic Board in FERRUPS FE and QFE 500VA-1.4KVA Modds

Replacing the Fan in Standard FE and QFE 500,700, and 850 VA Models without Extended ~ Runtime
Replacing the Fan in FE and QFE 1.15 and 1.4 KVA Modes

Replacing the DC Fuse in FE and QFE 500,700, and 850 VA and I. 15 and 1.4 KVA Models
Replacing the Batteries in FE and QFE 500,700, and 850 VA Models

Replacing the Batteries in FE and QFE 1.15 and 1.4 KVA Models

Replacing the Temperature Probes in  FE/QFE 500,700, and 850 VA Models

Replacing the Temperature Probes in FE/QFE 1. 15 and 1.4 KVA Models

Replacing the Backfeed Relay and Backfeed Relay Driver Board in FE and QFE 500,700, and 850 VA
Moddls

Replacing the Backfeed Relay and Backfeed Relay Driver Board in FE and QFE 1. 15 and 1.4 KVA
Moddls

Changing the AC Voltages on the FERRUPS QFE 500-850 VA Models
Changing the Operating Voltage on FERRUPS QFE 1.15 and 1.4 KVA Models

Section 700 - Technical Information Publications (TIPs) 700-1
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Extended Runtime Table

This table displays by model the most economical battery configurations for extended battery  runtimes. If the exact runfime you want is not
shown, the next largest runtime is the most economical choice. Example: To obtain a  3-hour runtime for FE500VA order two BAT-0050 batteries
in an M cabinet Exfended runtime battery configurations may require larger optional chargers. See the table to select the charger.

Battery Model #  Weight Ibs. (kg) Dimensions H XWX L in. (cm) #Amp Hours TypelVoltage
BAT-0050 74 Ibs. (335 kg) 6.75%7.25%x129(22.2x18.4 ~32.7) 200 AH AGM6 v
BAT-0058 15 Ibs. (6.6 kg) 61x3x71(156x7.6x18.1) 17 AH AGM/{2V
BAT-0065 26 Ibs. (11.6 kg) 71x525%7.75(18.1x13.3x19.7) 33 AH AGMN2 Vv
BAT-0103 58 Ibs. (26.1 kg) 102 x66%B.7 (26 x 17 x 22) 75 AH AGMMAZ V
BAT-0122 67 Ibs. (30.2 ko) 12x87x9.5(30.5x 17 x24.1) 100 AH AGMA 2V
Model #| Runtime Battery Cabinet/ | Model # Runtime Battery Cabinel | Vodel# [ Runtime Battery Cabinet/
{Full/Half) {Quantity/ Charger (FuIIIHaI? (Quantity/ | Charge (Full/Half) (Quantity/ | Charger
Type) Type) Type)
FE/QFE | W 9Mi25M 1/BAT-0058 | —/Std FE/QFE | m 14M737M | 1/BAT-0103 | —/Std FE/QFE |®m20M/50M | 4/BAT-0103 |-—/Std
S00VA | O 22M/53M | 1/BAT-0065 | —/Std 1.4KVA |O27M56M | 1UBAT-0122 | —/Sd | 5.3KVA 27TMAH14 | 4BAT-0122 | N/Std
0 53M/2H9 2/BAT-0065 | —IStd AdMAAHID ) /BAT-0N03 | W/SHd ANY2HA0 | B/BAT-0103 [ N/Std
1H29/3H36 | 1/BAT-0122 | MiStd 55M/2H26 | 2/BAT-0050 | M/Std 1H12/3H8 | 8/BAT-0050 [ N/Std
2H31/6H5 |2/BAT-0103 |M/Std 1Hg/2H4g | FBAT-0103 |MASA 1H27/3H39 | 12/BAT-0103 { P1O A
* 3H37/8H28| 2/BAT-00S0| MiStd 1H44MH3 |IBAT-0122 [MASA 2H13/5H11 | 12/BAT-0122 | PAHO A
*4H15/10H16 | 3/BAT-0103 (M5 A 2H31/5H45 | 4/BAT-0050 |MASA 3HB/TH22  16/BAT-0050 | Q/20 A
% GHM3H56 | BAT-0122 (M5 A + 4H1/9H42 |B/BAT-0050 |N/ASA *5H10M12H10 24/BAT-0050 | Q/20 A
*B8H32M1 9H57| 4BAT-0050 | MAS A
FEQIFE| W 14M/35M | 1/BAT-0065 | —/Std FE/QFE | W 11M/30M | 4/BAT-0058 (—/Std | E/QFE | M 12M/33M | 4BATOD103 |—/Sid
\\ | O 36M/1H26  |2/BAT-0065 | —/Std 1.8KVA | O 1H26/3H26 | 4/BAT-0103 | —/Sid | 7TKVA O 18M/AB0NM | 4BAT-0122 | —/SHd
57M/2H26 |1/BAT-0122 | M/Std 2H12/4H53 | 4/BAT-0122 | M/Std 34M/1H28 | 8/BAT-0103 | N/Std
1H40/4H2 [2/BAT-0103 | M/Sid * 3H38/8H22 | 8/BAT-0103 | N/Std 480M/2H13 | B/BAT-D050 | N/SHd
2H29/5H42 | 2/BAT-0050 | M/Std + SH9M1H30 | 8/BAT-Q050 | N/Sid 1 HRH33 | 12/BAT-0103 [PMOA
* 4H7/9H24 |3/BAT-0122 M1 5 A * 6H7/14H6 | 12/BAT-0103 |P/15A 1H32/3H41 | 12/BAT-0122 [P/10A
*SH5113H27 W/BAT-0050 M5 A *8H30/18HS3 | 12/BAT-0122 (P/{5A 2H16/5H1¢ | 16/BAT-0050 |Q/20 A
*8H40/22H12 B/BAT-0050 NAS A * 12HB/27H6 | 16/BAT-0050 (QHSA * 3H45/8H3¢ | 24/BAT-0050 |Q/20A
FE/QFE |. 11M28M |1/BAT-0065 |--/Sid FE/QFE [BSM/25M | 4/BAT-0058 (—/Std | *E/QFE |® 11M/26M |10/BAT-0065 |N/Std
BSQVA |0 29WIHIO [2/BAT-0065 |—/Std 24KVA | O THG2H43 [4/BAT-O103 |—/Std | | OKVA 27MAHI0 (10/BAT-0103 | Nistd
45M/2H 1/BAT-0122 |MiStd 1H41/3H54 | 4/BAT-0122 | M/Std AWM HAS | 10/BAT-0122 | Pistd
1H{9/3H18 |2/BAT-0103 |M/Sid 2H50/6H37 | 8/BAT-0103 | N/Std 1H13/2H5¢ (20/BAT-0103 |G/Std
2H1/4H42 2BAT-0050 (M/Std * 4H3PH10 | 8/BAT-0050 | NIStd 1H51/4H1¢€ [20/BAT-0050 |Qsstd
AH22/TH4G [3/BAT-D122 |MMS A % 4H46/11HB{ 12/BAT-0103 |P/AABA 2HOEH2 [ N/BATO103 |Q+NHOA
* 4H46/11H5 | 4BAT-0050 (M5 A * 6H42/15H4 | 12/BAT-0122 [PH5A 3H7I7H4 | 30/BAT-0122 |Q+P/HOA
*TH53M8H18 |6/BAT-0050 (NMEA *9H3321H36 | 16/BAT-0050 |Q/15 A + 4H26/10H: | 40/BAT-0050 x2/20 A
*TH2OMEH3E | SO/BAT-0050 | Qa0 A
FE/QFE @ 18M/M48M  |1/BAT-0103 (—/Std FE/QFE | W 14M/35M |4BAT-0065 |—/Std | ‘E/QFE |e 18M/48M |[10/8AT-0103 |N/Std
{1SKVA | O 30M/1H20 [A/BAT-0122 (—/Std 3AKVA |O37M/1H38 | 4/BAT-0103 | =4Std | 125KVA | 27MAH13 |10/BAT-0122 (P/Sid
SqM/2H18  2/BAT-0103 |M/Sd 5TM/2H27 | 4/BAT-0122 | WStd 49M/ZHT | 20/BAT-0103 | Q/SHd
1H20/3H18 (2/BAT-0050 (M/Std 1H41/4H3 | 8/BAT-0103 | NIStd 1H12/3H4 | 20/BAT-0050 | Q/Std
2H2415H29 (IBAT-0122 MASA 2H29/5H44 | 8/BAT-0050 | \/Std ZH12/5HS | 3Q/BAT-0122 Q+Pi10 A
3H25/7TH49 [4/BAT-0050 LMMSA 2H52/6H50 | 12/BAT-0103 [PH5 A 3HB/7H14 | 40/BAT-0050 220 A
*5H38/12H55 B/BAT-0050 NAS A * 4H7OH27 | 12/BAT-0122 |PMSA *5H10A1HS: |60/BAT-0050 Qx3/20 A
A5HS2M3H30| 16/BAT-0050 (M5 A
*9H41/22H18 | 24/BAT-0050 QM5 A
, = Standard internal battery. FE/QFE | M 10M/24M | 4/BAT-0065 |~—/Std | ‘E/QFE (e 10M/26M [4O/BAT.0103 | N/Std
= Standard external battery. 4.3KVA [T 27M/1HE | 4/BAT-0103 | —/Std [BRVA 14M/3SM | 10/BAT-0122 | P/Std
] Optional intemal battery W!.'I fit inside unft with 40M/MH42 | 4/BAT-0122 | N/Std 27M/ HIO { 20/BAT-0103 | Q/Std
standard charger. 1H11/2H51 | 8/BAT-0103 | N/Std 37M/{ H46 | 20/BAT-0050 | Q/Std
% = Actual runtimes will vary based an many 1H49/4H5 | B/BAT-0050 [ NIStd 48M/2H4 | 30/BAT-OM03 | Q+NMD A
factcrs Including temperature, load. age and 2HB/4H49 [12/BAT-0103 |PHMOA 1H13/3H1 [30/BAT-0122 | Q+F/10A
ition of batteries, number of battery discharge 3H4/6H46 | 12/BAT-0122 [PHOA 1H49/4H17 | 40/BAT-0050 | Qx2/20 A
etc. * 4H21/9H39 [ 16/BAT-0050 | /20 A AH4THS | 6/BAT-0050 | Cx3120A
) * TH1215H56 | 24/BAT-0050 | 2/20 A
L 218K
D Copyright 1986, Best Power. Al rights reserved.
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ower svsteMemote Control Panel Option for FE, FER,
® FES, QFE, QFER and QFES Models

This Technical Information Publication explains how to install and use the FERRUPS Remote Control Panel. Each
Remote Control Panel (RCP) has three lights: Ready, Battery Power, and Alarm. The Remote aso has a i6-character
lisplay and 16 keys. Using the Remote Control Panel, you can monitor the UPS by displaying parameters, operating
nodes, and alarms. You can also use the Remote to control the UPS' operating modes, turn off the alarm beeper or the
charger, or start a system test

TIP 407 is for FE FERRUPS models. For older FERRUPS models, yoi need TIP 405 or TIP 406; call Best
Power’s Worldwide Service at 1-800-356-5737 (U.S.A. and Canada) or 1-608-565-2100, or call the nearest Best Power
ffice.

Unpack the Remote Control Panel. You should have received the following:
»the Remote Control Panel,
*a six-foot cable*, and
*A DB25-to-RJ-1 1 adapter (attached to the cable).

*Best Power offers longer cable; for more information on cable lengths, see Section 103

Start with Section 100 to install the Remote Control Panel; then, go on to Section 200 to learn to use the Remote.

100 Installing the Remote CONrol PanEl ........cceiiiiiveiiiiieesssncrsnmsnssisisnisissssssninmasasiasrostssssassiiessns 2
101 Connecting the Remote Control Panel ........covivesiermmesrmmmsssioniosinnmimssssnsessesssssessanssnias 2
102 Setting the TIME @A DALE ,..,..vereveenirsennerris e srrascresassesessass s s ssans st ssssstssssassssases 3
103 Using Longer Cables between FERRUPS and the Remote Control Pane 4

200 Using the RemMOte CONtrol PanE ........ueeemiieieeosiosssmmimsmoemmmesassssioasmen s s s e 4
201 Understanding the LIGhLS .......ccveerieieerisrersreresrseneriossssnrsvssssessrssssessrrimnesssnssss seevesessassnssens 5
202 USING ThE KEYS ....cceveereiveenrvieererresrsrasessorsarserssssssssessnssinsssssamssssens samsasssast ssse s i s sssanssn s s 5
2073 DisAling the AlAM BEED ......cvvuvueeieeeereeeevreseeeessessesm e esssssss st sassssasssessssssasesssennss 6
204 USEN TESLAIBIM ... oot et aese s s et et s bbb s s 7
205 Disabling and Enabling the Charger .....weiesirirsesremerersssisnsisisimims s s 7
206 Starting the SYSteM TESE . _....uiviivirrieriiererrrrsssiiinisis e s s s 7
207 Displaying the Best POWEr LOQJO ........o.cciseiineeniivonmninisssimiismasmssnmmg sessssessassssisns 8
208 Establishing COMMUNICAION .....covresruiniimmiiriessien s s s st s 8
209 Ending Remote Control Panel COMMUNICELION ..ivuuiieissiimmsssisrisesimimmmmmasessssismon. 9

300 PArameter TADIE . .ot eresereeeeeee e tretsss s e btasbas s b ans em s ees s e sec et et bR es s baberaEr s e n e e 9
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100 Installing the Remote Control Panel

101 Connecting the Remote Control Panel

L

Before you ingtall the Remote Control Panel, make sure your FERRUPS is completely instaled an
started. (Follow the instructions in your FERRUPS User and Installation manuals.)

Note: If you plan to turn the FERRUPS off, make sure you shut off your protected equipment first (or
connect the equipment directly to AC input power).

Notice that the Remote has a six-foot cable attached, and this cable is plugged into the DB25-to-RJ- 11

adapter (the connector with 2 screws). Figure 1 below shows the Remote Control Panel, the cable, and
the adapter. Follow steps a and b to connect the cable to your FERRUPS,

a.  Plug the adapter (Best Power Part Number CNC-03 | 1) into the RS232 port on the back of your
FERRUPS. Then, tighten the adapter’s screws.

h. Once the Remote Control Panel is connected, it will display the Best Power logo. Press [ENTER];
the Remote Control Panel will display “**Connecting**” and will automatically start communica-
tion with the UPS.!

If the Control Panel starts scrolling messages from the FERRUPS (starting with “FERRUPS by BEST")
it is communicating; go on to Section 102 to set the time and date.

If the Remote Control Panel shows

+ a blank display,
+ random characters, or

¢ “Cannot Connect,” .

the Control Panel’s baud rate may be different from the FERRUPS baud rate. This means the Control
Panel and the FERRUPS are not set up to communicate at the same rate. To change the Control Panel’s
baud rate, find the label on the back of the Remote Control Panel. This label tells you how to use the
Customer Configuration Menu. Using this menu, change the baud rate to other settings until your
Remote Control Panel can communicate with the FERRUPS. If this does not solve the problem, call
Best Power's Worldwide Service at 1-800-356-5737 (U.S.A. and Canada) or 1-608-565-2100, or call the
nearest Best Power office.

Y N N RN A
Six-Foot Cable

RJ11 Adapter
Tigure 2 Remote Control Panel

If you have changed “Connect” in the Customer Configuration Menu to “No” (see the Remote Control Panel’s back label),
must follow the steps in Section 208 to start communication with the UPS,
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102 Setting the Time and Date

If‘'you have a control panel on the front of your FERRIS:

You should have set the time and dete when you followed the  startup indtructions in the User Manual.
You can skip this section and use the rest of this TIP to learn more about the control panel.

If you do not have a control panel on the front of your FERRUPS:

You should set the time and date using the steps below. FERRUPS needs the correct time and date for its
Alam and Inverter Logs, so you should reset the time and date whenever FERRUPS has been shut
down.

Before you can set the time and date, you must enter the User password (377). To enter the password,
press these keys:

PRESS THESE KEYS: DISPLAY SHOWS:
[CLEAR] FERRUPS by BEST
[PROGRAM] Password:

[3]1 (7] [7] Password: 377
[ENTER] Levd: User

Some parameters require the Service password (2639) for changes. (See Section 300 for parameter infor-
mation.)

Next, set the time (parameter 0)

PRESS THESE KEYS. DISPLAY SHOWS:
[DISPLAY] Display:

[0] Display: 0

[ENTER] 00 Time: 11:30:20
[PROGRAM] 00 Pgm:

Enter the correct time using the 24-hour system. To do this, enter times from  1:00 am. to 12:59 p.m.
just as you would read them from a clock. From 1:00 p.m. to 11:59, however, add 12 hours to the “clock
time” So 8:30 am. would be entered [8] [3] [0], but 8:30 p.m. would be entered [2] [0] [3] [Q].
Midnight is[0] [O] [O] [0], 12:30 am. is[Q] [0] [3][0], and so on. For example, if thetime is9:30 am.:

PRESS THESE KEYS DISPLAY SHOWS:

[9](3170] 00 Pgm: 930

[ENTER] 00 Time09:30:00
Set the date next (parameter 10). To display the date:

PRESS THESE KEYS: DISPLAY SHOWS:

[DISPLAY] Display:

[17[0] Display: 10

[ENTER] |0 Date: (1/01/93

[PROGRAM] 10 Pgm:

Now, enter the number of the month, then the number of the day, and then the year. For example, to
enter June 4, 1993, press the keys shown below:

PRESS THESE KEYS; DISPLAY SHOWS:
[0] 16] 101 [4] 9] [3] 10 Pym: 060493
[ENTER] 0 Date 06/04/93

Clear the password by pressing the [CLEAR] key twice (until you see the message “Password Cleared”
on the control panel display). If you plan to use the RS232 port for anything other than a Remote
Control Panel now, see Section 209.
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103 Using Longer Cables 3etveen TERRUPS and the Roemete Conirol Lane!

The Remote Control Panel comes with a six-foot { }.8-meter) cable. ‘To order more cable, call Best Power.

The Remote uses standard six-conductor telephone cable with RJ- | | telephone plugs on each end. The table
below shows the maximum length for cgbles with different wire sizgcs. (Note that the lengths for some units
are different from the lengths for other models.) If your cable is longer than the maximum length for yoy
model and wire size, you may have problems communicating with the UPS. .

Maximum Cable Lengths
Table’s Wire Size
500 vA - 1.4 XYA IVodels Cther Modeis
24 AWG 175 feet {53 meters) 250 fect (76 meters)
22 AWG 275 feet (8 meters) 175 feet (114 meters)
20 AWG 425 feet (130 metais) 625 feet (191 meters)
B AWG 700 feel (213 mete 1.3) feet (305 meters)
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201 Undergtanding the Eights

The Remote Control Panel includes three status lights. The table below explains what the lights mean

Light

Description

Ready (green)

When this light is on, your FERRUPS is operating normally (using AC input power). The
UPS is ready to supply backup power from the battery if there is a power outage.

Battery Power (yellow)

When this light is on, thc FERRUPS has detected input power problems. The UPS is using
its battery backup power to provide power for your equipment.

Alarm (red)

When this light is on, the UPS is sounding an alarm. See your User Manual.

202 Using the Keys

The Remote Control Panel keys let you control UPS operation and display and program the FERRUPS para-
meters. The table below and on the next page describes what you can do using each key

Key

Function(s)

How to Use the Key

DISPLAY]

Shows parameters and
their values on the Remote
Control Panel's display.

Eleven of the parameters are printed in green on top of the numbered
keys so you can display them easily. You can use keys [0] through [9]
to display parameters 0 through 9 and [.] to display parameter 1 1. For
example, to display Volts In (parameter 1), press [DISPLAY], then [l],
and then [ENTER].

To display other parameters that are not printed on the keys, press
[DISPLAY], then enter the parameter number, and then press
[ENTER]. For example, to display parameter 40, Serial Number, press
[DISPLAY], [4], [0], and [ENTER].

(Section 300, the Parameter Table. lists the parameters and explains
them.)

CONTROL]

=Controls (changes) UPS
operating modes,

*Disables (silences) alarms,

»Starts the User Test
Alarm,

*Disables the
charger,

*Starts the System Test.

«The control functions are printed in red on the bottom of keys I-7.
These functions include the four UPS operating modes, which are
explained in the User Manual. Example: To turn the UPS off, press
[CONTROL], {1}, [ENTER], and then [ENTER].

*You can also use the [CONTROL] key to disable (silence) alarms. See
Section 203.

*When you use the [CONTROL] key with the [8] key, you can start a
User Test Alarm. See Section 204.

*Using the [CONTROL] key, you can disable the charger and enable it
again. See Section 205.

*The [CONTROL] key also lets you start the Automatic System Test
manually. See Section 206.
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Function(s) How to Use the Key
PROGRAM] | 'Enters passwords, +To enter a password, make sure the Remote is showing its normal T
scrolling display. Then, press [PROGRAM], enter the password, and
or press [ENTER]. User password = 377; Service password = 2639.
Changes parameter *To change a parameter, enter the correct password and display the
values. parameter fjrst. Then, press [PROGRAM], enter the new value, and
press [ENTER]. (See Section 300.)
‘ENTER] Enters commands, =Use the [ENTER] key to enter a display, finish a parameter change, gr
confirm a [CONTROL] function.
or
#Displays the next parame- *When you are displaying parameters, use the [ENTER] key to display
er. the next parameter.
‘CLEAR] 'Deletes your last key- «If you press the vrong key at any time, press [CLEAR] to undo the
stroke or function, keystroke. [CLEAR] also cancels functions such as special displays or
parameter programming.
Clears a password, +To clear a password, press [CLEAR] until you see “Password
Cleared” on the display.
or
Silences an alarm. In 8.06 and highe~ softwarz - [CLEAR] key also temporarily
| stlences an zlanr.
I.] Moves i wplay back | NGRS you e dishaeenmpar cere use the [ key to display he
one paran. cicr ’ Sravious paamele.. ol can ao se this key when you enter paceme-
#' vocles L Aeen wllimas at ‘
[0] Pause - .crolhng, dlsplay {10 se w scroliin “eplay (e the Alarm or Inverier Log), press _]
7 ares.tthe, oing n-. [0 again.
{ 1 ]uhtough(0] | nters o parameter pum- | -y you use the - SPLAY v, 'ou can use any of the number
ber, 2y aspecify the prameter - ¢ want to display.
or
‘Displays the next log oWhen you display the Alarm Loy or the Inverter Log, use the number
entry. keys to go on to the next log entry. (See the tlser Manual.)}

203 Disabiing tz2 Alarm Beep

To disable the beeper for all UPS alarms (but not the nattery power” beep), press these keys:

PRESS THESE KEYS:

DISPLAY SHOWS:

[CONTROL] Control:
5] Control:  Alarm
ALARM
[ENTER] ENTER to Confirm
[ENTER] Beeper: Disabled

The last message, “Becper: Disabled,” will ¢ontinue 1o scroll on the display until you enable the alarm beep
again. UPS alarms will still be displayed on the Remote Control Panel. To enable the alarm beep again, fol-
low the same steps. When you finish, the display wi'! show “Beeper: Enabled.” The heeper will also ha

automatically » ahied v/henevar Jm" <hg “‘ge tr
User Manua! % -
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204 User Test Alarm

FERRUPS includes a User Test Alarm that you can switch on and off. This shows you how FERRUPS will
inform you of an alarm condition. To start the User Test Alarm, press these keys:

PRESS THESE KEYS: DISPLAY SHOWS

[CONTROL] Control:

[8] Control: AlmTest
[ENTER] ENTER to Confirm
[ENTER] FERRUPS by BEST

The UPS and Remote Control Panel will beep the alarm code for the User Test Alarm (alarm ). The
Remote Control Panel will show its normal scrolling display, but it will add “---Alarms---" and “User Test
Alarm” to this display. To clear the User Test Alarm, press the same keys. [CONTROL] {8] [ENTER]
[ENTER]

205 Disabling and Enabling the Charger

Only a trained service nerson should diszble the TERRUPS’ battery charger. To disable the charger,
press the keys shown below:

PRESS THESE KEYS: DISPLAY SHOWS

[CONTROL] Control:

[6] Control: Charger
CHBR
[ENTER] ENTER to Confirm
[ENTER] Charger: Disabled

The last display, “Charger: Disabled,” will continue to scroll on the display until you enable the charger
again. Fop normal operation, the charger must be enabied. To enable the charger, follow the same steps.
When you finish, the display will show “Charger: Auto.”

206 Starting the Systemn Test

Using the [CONTROL] and [7] keys, you can start the Automatic System Test that the User Manual
describes. (See Section 303 in the User Manual.) FERRUPS does this test automatically, usually every 7
days, but there may be times when you want to start the test yourself. To do this, press the keys shown
below:

PRESS THESE KEYS: DISPLAY SHOWS,

[CONTROL] Control:

(7] Control: SysTest
TEST
[ENTER] ENTER to Confirm
[ENTER] Sys Test Started

The Remote Control Panel will display parameter 26 (Test Results) as the FERRUPS does the System Test.
This parameter shows the results of the test. (If the display does not show this parameter, press [DISPLAY]
[ENTER].) The FERRUPS should find no problems; if this happens, parameter 26 will show that FERRUPS
has “PASSED” each part of the test. If there is a problem, FERRUPS will sound an alarm. (See Section 303
of the User Manual.)
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207 Displayiazg the Best Power Loge

You can display the moving sne-wave with the words “Best Power” by pressing the [DISPLAY
[CLEAR] keys a the same time. To return to the previous display, press any key.

208 Egablishing Communication

] and

When you first receive the Remote Control Panel, it is set up to establish communication with the UPS auto-
matically whenever you connect it to a FERRUPS RS232 port. However, the Remote Control Pand’s
Configuration menu lets you turn thet feature off. (See the “Connect” menu item in Figure 3.) If you have

turned the feature off, you must follow the procedure on the next page whenever you reconnect the Remote

Control Pand to the FERRUPS RS232 port.

Figure 3 - Labd on the
back of the Remote
Control Panel  (RCP).

“Menis ften

Remote Control Pand (RCP)

Access Instructions for Configuration Menu

Simuitaneously press [CONTROL] and [PROGRAM] (o enter RCP

Configuration manu

At any time: Press [ENTER] to display/edit next menu item
Press [PROGRAM] to exit menu and save changes

Press [CLEAR] {o exit menu without saving changes

< Notes.

Baud Rate 0=300, 1=1200, 2=2400, 3=4800, 4=9600, 5:18200

Brightnass Display brightness: C=Min, 7=Max

Beeper Beeper enabled? 0=No, 1=Yes

Keyclick Keyclick enabled? 0=No, 1=Yes

Repeat Autorepeat of depressed key? 0=Na, 1=Yas
Connect Send "123DCP* at startup? 0=No, 1=Yes

This procedure is only necessary if

1) you have changed the last item of the Customer Configuration Menu (Connect) to “0" (No)

(see Figure 3),
AND

2) the Remote Control Pane is connected to the UPS RS232 port (not the front of a 4.3-18 kVA

UPS).

If both of these are true, follow the procedure below whenever you reconnect the Remote Control Panel to

the UPS. This procedure alows the Remote Control Panel to communicate with the UPS.

PRESS THESE KEYS:

DISPLAY SHOWS:
Best Power logo

[ENTER] [CLEAR] [CLEAR]

[ENTER]
(1] [2) 3]
[DISPLAY]
[CONTROL]
[PROGRAM]
[ENTER]

TIP 407 March 6, 1997
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If the Remote Control Panel does not respond and shows a blank display or random characters while you
send the “123DCP’ message, the Remote Control Panel’s baud rate may not match the UPS baud rate. To
solve this problem you can use the Customer Configuration Menu to change the baud rate. (See Figure 3 or
the label on the back of your Remote Control Panel.)

or other power monitoring software), see Section 209 to terminate communication with the FER-
RUPS. If you do not terminate communication, the FERRUPS will only be able to communicate

with the Control Pandl.

. Nete:  If you need to use the RS232 port for other functions (such as terminal communication, CheckUPS,

209 Exding Remecte Cortrel Parel Communication

Once you have connected a Remote Control Panel to the RS232 port and used it to communicate with the
FERRUPS, the RS232 port is in the Control Panel mode. When the port is in this mode, you cannot use it
for other functions (like terminal communication, CheckUPS software, or other power monitoring software)
until you end (terminate) Remote Control Panel communication.

This is not necessary if you ony plan to use the RS232 port for- Remete Control Pane] communication.

To end communication, clear any passwords you have entered by pressing the [CLEAR] key until you see
“Password Cleared” on the display. Then, press the keys shown below.

PRESS THESE KEYS DISPLAY SHOWS
[CLEAR] and [ ] at the same time
[ENTER] =>

The “=>" on the display shows you that you have ended Remote Control Panel communication. If you do

not disconnect the Remote Control Panel from the port, you must follow the steps in Section 208 to restart
communication. If you do disconnect the Remote Control Panel, it will automatically establish communica
tion when you reconnect it (unless you have changed the “Connect” item in the Configuration Menu; if you

. have, see Section 208).

309 Parameter Table

The Parameter Table below lists the parameters you can display and change with the Remote Control Panel. The
table shows parameters, their ranges, and the passwords you need to change them. Parameters let you display an
operating condition, calibrate an alarm setpoint or metering function, display alarm and inverter logs, and per-
form other functions.

The table sometimes shows different parameters for different revisions of FERRUPS software. If you are not
sure which software version is in your FERRUPS, display parameter 120, If parameter 120 is SW Ver, it will
show your software version; if not, display parameter 137 to see the software version.

o gy 1. T 4 T T e T e M TR T S ST AT

Call Best Power’s Woridwide Service at 1-800-356-5737 or 1-608-565-2108 before you try to change
any parameters except 0 (Time), 16 (Date), and 15 (Unit ID). Other parameters should only he

changed by quzlified service personnel who are using the proper metering equipment. Setting parame-
ters incorrectly may imake the FERRUPS malfunction. (If you are outside of the United States or
Canada, please call the nearest Best Power office before you change any parameters except (), 10 and
15.)
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Number | Sample Display Password Range Explanation
0 00Time 07:04:00 User (0:00:00- System Time. FERRUPS uses this time to record alarms and
23:59:59 inverter runs. Reset time when you restart the unit after DC
power has been off.
| 01v In 120.7 Service 0.0-500.0 The input voltage FERRUPS is receiving. When this value
{In 8.01 software, |drops below the brownout voltage, FERRUPS switches to
00-300.0) inverter.
2 02 V Out 120.7 Service 0.0-500.0 The voltage FERRUPS is providing to your equipment.
(I" 8.01 software,
0.0-300.00
3 03 --Reserved-- —
4 0410ut5.3 Service 0.0-220.0 The current your equipment is drawing from FERRUPS.
5 05 VA Out 637 Change No 0-27000 Volt-Amps Out. The total “apparent power” your equipment is
Allowed drawing from FERRUPS. This value is based on parameters 2
and 4, and should be less than or equal to VALimit, parameter
19.
6 06 | Batt 0.5 Service 0.0-200.0 When the UPS runs on battery power, this is the amount of ¢
rent (in amps) the batteries are supplying to the UPS. When th
UPS runs on AC line, this is the charging current.
7 07 V Batt 13.48 Service 0.0-175.00 Battery voltage. The FERRUPS will alarm if this value is tgo
low.
8 108 Freq 60.43 Hz Change No! 47.00-63.00 During normal operation, this is the frequency of the AC input
Allowed power the FERRUPS is receiving. If this value falls outside
preset limits, the FERRUPS switches to battery power. When
the UPS is running on battcr)- power. this is the frequency it is
supplying to your equipment.
9 139 RunTime 12m Change Not O-QQ_L)F " | The estimated amount uf time the FERRUPS will continue .
Allowed support your equipment when the FERRUPS is running on %
tery power. he LIPS willalarm when this value falls below a
‘reset limit.
10 | 0 Date 06/01/93 User 01/01/1988- Date. The FERRUPS uses this date to record alarms and inver!
12/31/2166 €r runs. Reset the date when you restart the unit after DC
power has been turned off
.or HZ [| 1T Amb Temp 24¢ Change Not -63 to 193 The temperature (in Celsius) inside the unit. The FERRUPS
Allowed will alarm and shut down if this value is too high.
12 12 SinkTemp 24c Change Not -63-193 The temperaturc of the heatsink. The UPS will alarm if this
Allowed value is too high.
13 ‘13 --Reserved-- (Service to -
display.)
14 14 XfmrTemp 28c¢ Change Not -63 to 193 The temperature of the transformer. The UPS will alarm and
Allowed shut down if this value is too high. (This parameter is only
active for modzls that monitor transformer temperature;
for other modeis, the display will always show -63c.)
15 15 Unit ID Service up to 20 Unit ID. You can enter any string of 20 characters or less into
I Network #1 UPS characters. this parameter. This string can help you identify individual

FERRUPS units in network environments that use more than

' On a FERRUPS Control panel, you can display the Ambient Temperature by pressing [DISPL.AY][ | [ENTER] or [DISPLA"

[l [ [ENTER].
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Number | Sample Display Password Range Explanation
16 16 FullLoad% 075 Change Not 0-150 Percent of Full Load. The percentage of the UPS’ total capacity
Allowed that your equipment is actually using.
17 17 Watts 465 Change Not 0-15000 The total “real power™ your equipment is drawing from the
b Allowed FERRUPS.
18 18 PF 0.73 Lead Change Not 0.00-1.00 The power factor of your equipment; the difference in the way
Allowed it draws voltage and current. Power factor = Watts Out (para-
meter 17) divided by VA Out (parameter 5). This parameter
also tells whether the power factor is leading (Lead), lagging
(Lag), or distortion {Dist}.
19 19 VALimit 850 Change Not 350-18000 The maximum volt-amps the FERRUPS can supply to your
Allowed equipment at the present power factor. The UPS will alarm
when VA Out (parameter 5) is higher than this value.
20 20 #PwrQut | Change Not 0-65535 The number of times there has been a loss of input power since
Allowed you started the FERRUPS,
21 21 #0vrLds 0 Change Not 0-65535 The number of times the FERRUPS has sensed an overload;
Allowed that is, the number of times VA Out has been greater than VA
Limit,
22 22 8Sys Hrs 00000 Change Not (-65535 The total number of hours FERRUPS has been operating,
Allowed regardless of mode. This number does not increase while the
On/Off switch is turned off.
23 23 InvMin 0000.0 Change Not | 0000.0-6553.5 | The total number of minutes the inverter has run since startup.
Allowed

24 24 Inverter Log Change Not | Not Applicable | A record of the date, time, duration and reason for the last 20
A 03192127 1215 Allowed inverter (batiery powe: ) runs. (See the User Manual.)

Y 25 Alarm Log Change Not | Not Applicable | A ~ecard of the date, © e duration and reason for the last 20
A 03192127 1215 Allowed alams. (See the User +lanual)

26 26 Test Results Change Not | Not Applicable. | This parameter record\ the resulis uithe last system test. The
{See the Expianation | Aliowed parameter display includes the timg and date of the test and the
column.) results of each part of the systemtest. (See the User Manual )

27 27 Crest 1.41 Change Not 0.00-5.00 Crust fagtor (peak AC amps gut di+ :urd by RiviS AC amps

Allowed out}.
28 28 BrnLvl 79.8 Change Not 0.0-500.0 The AC input voltuse ot v hich  FRRUPS will switch to
Allowed (lu 8.01 suflware, | invener (bawery pewer). 14 extend-d brownout (parameter 63)
74.4-192.4) s sl iy "Yes,” this varies torm ©n aomnal AC volts in at
no load to 80% at full load. If parameter 63 is set to “No,” this
1s fixed a1 80% of nominal AC volts in. See parameter 64.

29 29 BeepFreq 1320 Service 0-9999 This parameter sets the pitch of the beeper. Smaller numbers
set the pitch higher; larger numbers set it lower,

30 30 MinDCV 11.36 Service 0.00-200.0 The minimum battery voltage measured since you started the
UPS or since the last fime you used the extendedhistory com-
mand,

3l 31 Max DCV 13.59 | Service 0.00-200.00 The maximum battery voltage measured since you started the
UPS or since the last time you used the extendedhistory com-
mand.

32 32 Min ACVI 0.2 Service 0.0-500.0 The minimum AC input voltage measured since you started the

(In 8.01 softwarc, | UPS or since the last time you used the extendedhistory com-
; 0.0-300.0) mand.

Page i1
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Number [Sample Display Password Range Explanation
33 33 MaxACV] 1250 | Service 0.0-500.0 The maximum AC input voltage measured since you started the
(In 8.01 software, | UPS or since the last time you used the extendedhistory com-
0.0-300.0) mand.

34 34 MinACVO 119.1 | Service 0.0-500.0 The minimum AC output voltage measured since you started

(In 8.01 software, the UPS or since the last time you used the exteadedhisiory
0.0-300.0) command

35 35 MaxACVOQ 122.5 | Service 0.0-500.0 The maximum AC output voltage measured since you started

(In 8.01 software, [the UPS or since the last time you used the extendedhistory
0.0-300.0) command.

36 36 Min VA 0 Service 0-20000 The minimum volt-ampere output measured since you started
the UPS or since the last time you used the extendedhistory
command.

37 37 Max VA 700 Service 0-30000 The maximum volt-ampere output measured since you started
the UPS or since the last time you used the extendedhistory
command.

38 38#Bad PW O Service 0-65535 The number of times an invalid password was entered.

39 39 Ctrl PW Q)No User 0)No-1)Yes If this is set to 1}Yes, you need a User password (or a higher
password) to use the red Control key functions on your Remote
Control Panel and to use some commands during terminal com-
munication. If this is set to 0)No, you do not need a password
to use these functions or commands.

40 40 Serial Number Change Not | Not Applicable |The FERRUPS' factory serial number. This is used to identify

FE850VA 12345 Allowed your FERRUPS.
41 41 Modellndex 3 Change Not 1:FE500VA- Your FERRUPS' size and model number.
03: FE850VA Allowed 14:FEI8KVA
42 42 NomFrq 1)60Hz | Change Not | 0}50Hz-1}60Hz |The nominal frequency of the AC input and output voltages ’
Allowed
43 43 NomVIn 120.0 Change Not 60.0-500.0 The nominal AC input voltage to the FERRUPS.
Allowed (In 8.0 | software,
100.0-300.0)
44 44 NomVOut 1200 |Change Not 60.0-500.0 The nominal AC output voltage from the FERRUPS to the pro-
Allowed (In 8.01 software, |tected equipment.
75.0-500.0)
45 45 RatedVA 830 Change Not 100-30000 The maximum rated volt-amperes that the FERRUPS may
Allowed deliver to your protected equipment without sounding an
Overload alarm.
46 46 RatedW 600 Change Not 100-30000 The maximum rated watts that the FERRUPS may provide to
Allowed your protected equipment without sounding an Overload alarm.
47 47 TLimitLvl 123 Change Not 10-253 The level at which the FERRUPS' inverter limits current drawn
Allowed from the batteries.
48 48 ILimitAmp 229 Change Not 0-600 The approximate level of DC current (in amps) at which the
Allowed FERRUPS' inverter will limit the current drawn from the bat-
teries.

49 49 Rackmnt ()No Change Not )No-1)Yes The parameter shows whether your FERRUPS is a rackmount

Allowed model or a standard model.
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M

Mumber | Sample Display ﬁsswcrd Range Explanation

50 50 Startup 1)On  Service 0)Off-1)0On This parameter determines whether the FERRUPS will be in
the Auto mode when you turn the On/OfY switch on. If this is
set to 0)Off, the FERRUPS will stay in the Off mode when you
turn the switch on until you put it into Auto mode. If this para-
meter is set to 1)On, the UPS goes into Auto mode when you
switch on the On/OIY swiich.

51 51 LowFreq 57.00 Service 45.00-65.00 | The low AC input frequency at which the FERRUPS switches
to inverter (battery power). The UPS will continue to use bat-
tery power untif the frequency rises above this point.

52 52 HiFreq 63.00 Service 45.00-65.00 The high AC input frequency at which the FERRUPS switches
to inverter (battery power). The UPS wiil continue 1o use bat-
tery power until the frequency drops below this point.

53 53 SlewRate 100 Service 5-500 The rate at which the FERRUPS' inverter tracks a varying AC
input source.

54 54 PhaseLk 500 Service 50-5000 The peint at which the FERRUPS has locked onto the AC
input phase before transferring from inverter (battery power) to
AC input power.

55 35 FreqGICnt 3 Service 1-60 The number of cycles that AC input frequency must be outside
of the range set by parameters 5] and 52 before the FERRUPS
switches to inverter (battery power).

56 56 LineGICnt 3 Service 1-20 The number of AC input glitches in a row that must happen
before the FERRUPS switches to inverter (battery power).

57 57 LineDelta 80 Service 1-512 This parameter helps the FERRUPS determine what qualifies
as an AC input glitch, Higher values make the FERRUPS less
sensitive to input line transients.

i 58 XferDly 1.0 Service 009999 | The minimum number of seconds the FERRUPS will run on
inverter (batery power) before it switches back to AC input
power.

59 59 LVOAlrm 108.0 | Service 0.0-500.0 The output voltage at which the FERRUPS sounds a Low AC

(In 8.01 software, | Qutput alarm. See the User Manual.
0.0-300.0)
60 60 LVQOShdn 102.0 | Service 0.0-500.0 The point at which the FERRUPS shuts down because of low
(In 8.01 software, | output voltage.
0.0-300.0)
61 61 HVOAIrm 129.6 | Service 0.0-500.0 The output voltage at which the FERRUPS sounds a High AC
(In 8.01 software, | Output alarm. See the User Manual.
0.0-300.0)
62 62 HVIAIrm 138.0 | Service 0.0-500.0 The input voltage at which the FERRUPS sounds a High AC
(In 8.01 software, | Input alarm. See the User Manual.
0.0-300.0)

63 63 ExBrOut 1)Yes User 0)No-1)Yes This parameter enables or disables extended brownout. If this
is set to “Yes,” then the Brownout setpoint (28) varies from
62% of nominal AC Volts In at no load to 80% of nominal AC
VoltsInat full load. If thisis set to “No” the Brownout set-
point (parameter 28} stays at 80%. (See parameter 64.)
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mber | Sample Display Password Range Explanation ]

64 64 BrnQOutV 96.0 Service 50.0-500.0 When parameter 63 is set to 0)No, this parameter determines
when there is 2 brownout condition. When AC input voltage
falls below this setpoint, the FERRUPS switches to battery
power.

65 65 LoBatV 10.50 Service 6.00-175.00 The DC voltage at which the FERRUPS shuts down because ‘
a Jow battery condition. The UPS will remain off until you
switch it off and on again.

66 66 NLBatV 11.00 Service 6.00-175.00 The battery voltage at which the FERRUPS sounds a Near Low
BRattery alarm. See the User Manual.

&7 67 HiBatV 1490 Service 6.00-200.00 The battery voltage at which the FERRUPS sounds a High
Battery alarm. See the User Manual.

68 6% LowRunTm 6m | User 0-999 When runtime (parameter 9) drops to this point, the FERRUPS
sound a Low Runtime alarm. See the User Manual.

69 69 Batt AH 31 Service 5-20000 The ampere-hour capacity of the FERRUPS’ batteries.

70 70 RuntimeK 20 Service 1-200 A constant that the FERRUPs uses to calculate runtime.

71 71 Test Level 3 User 0-3 This determines which parts of the Automatic System Test the
UPS will do. See the User Manual for more information.

O = None;

1 = Logic Test;

2 = Logic and Inverter Tests;

3 = Logic, Inverter, and Battery Tests.

72 72 Testint 7dy User 0 (Off)-366 The number of days between Automatic System Tests. See the
User Manual for more information on the test.

73 73 Test@ 1:00:00 User 0:00:00- The time of day (in 24-hour time) when the FERRUPS will do

23:59:59 the Automatic System Test.

74 74 NomILimit 360 Service 10-999 The maximum current the FERRUPS can draw from its batt;'-
ies when it runs on batiery power.

75 75 BT Time 60s Service 0-9999 The number of seconds the FERRUPS must ran on battery

(In8.01-8.05 | power during the battery test before it compares calculated run-
software, 0-999) |time to the Low Runtime alarm setpoint.

76 76 PFM Temp 25¢ Change Not -63 to 193 The temperature of the Power Factor Module in Celsius.

Allowed

77 77 AutoRst 60s Service 0-9999 When you have shut down the UPS using an off or shutdown
command (see the User Manual), or when some aarms have
shut down the UPS; this is the minimum number of seconds th:2
UPS will remain off before it can restart automatically. To dis-
able the automatic restart, set this parameter to 0.

78 78 AlmEnbl 1)Yes Service 0)}No-~1)Yes This parameter enables or disables the FERRUPS” ability to
sense an alarm.

79 79 Console Mode User 1-4 This parameter helps make the UPS compatible with
CheckUPS. The setting affects parameter 97.

1 = UPS sends inverter/alarm messages
2 = UPS suppresses inverter/alarm messages
3 = UPS does not echo back commands
4 = UPS sends the “F” string every 15 seconds. (See TIP
503))
TIP 407 March 6. 1997 Page 14
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Number |[Sample Display Password Range Explanation

80 80 AT Alarm 6(¢ Service 0-200 The point at which the FERRUPS sounds a High Ambient
Temperature alarm. See the Use: Manual.

81 81 AT Shdn70c Service 0-200 The point at which the FERRUPS shuts down because of a

. High Ambient Temperature.

82 82 HT Alarm 95¢ Service 0-200 The point at which the FERRUPS sounds a High Heatsink
Temperature alarm. See the User Manual.

83 83 HT Shdn 105¢ Service 0-Z00 Thbe point at which the FERRUPS shuts down because of a
High Heatsink Temperature.

84 84 XT Alarm Oc Service 0-200 The point at which the FERRUPS sounds a High Transformer
Temperature alarm. See the User Manual. In models that do
not monitor transformer temperature, this is set to “0.”

85 85 XT Shdn Oc Service 0-200 The point at which the FERRUPS shuts down because of a
High Transformer Temperature. In models that do not moni-
tor transformer temperature, this is setto “0.”

86 86 PFAlarm §5¢ Service 0-200 The point at which the FERRUPS sounds a High Power Factor
Module Temperature alarm. See the User Manual.

87 87 PF Shdn95c Service 0-200 The point a which the FERRUPS shuts down because of a
High Power Factor Module Tempe:ature darm.

T X8 VOutFit 240 Service 0050011 The point at which the FERRUPS Juts down because of out-
! (In 8.31 soitware, put pov.er problems.
0.0-300.m
IR E RTINS | S=rvice DS [ WEe die NG orS e s iedfig 0 iNVericr (Datiery power),
i Meses. ot in d.0 T e e iages od o ecaes the o L AUPS wil! delay before
i soflwaie) T O T - T Fy 8
.— 90 Hert Baut ™ Service iﬁ];_ﬁ:' Ca 00 l-l L-'--Il (p-:anc y;:k) con-
|‘ [07]. 1200 cai nectas i, comaettor L ad cop w0l panel on the
froot. IAVA- 8 <V A modz: . oo ging e baud rate coulc
| Gusse MHACATION DECE s Scon s [6]:50, [ 1]:75,
VEZET e, o, batdte, o 00, 17,1200, [8]:1800,
S I LT T [03R9600,
, [ fasdons 12] sbme
<. J_ . . —_ . —————]
91 31 RemWordF.\ 0 !'%;1 vice i Moo u s e mal ety 11 (phone jack)
[00]): R SULRSIOTORIE T e 0§ L -t v models). Call Best
I e T mgse iafl et
92 32 Rem HndbHi ferce N 13 T r;;;n; er enables oF Jisabi -~ | ity ir nd software
SR STXCTS R s handshaking of the control panet's Ry-11 (phone jack) connec-
ter (on the front of 4.3 kVA-18 kVA medels). Cull Best Power
for more information.

93 93 Rem RCP 1);’6; | serviee ()No-1)Yes When this is set to [ )Yes, the control panel’sRI-1 | (phone
jack) connector on the front of 4.3 kVA-18kVA modelsis set
up to communicate with the control panel. When thisis set to
0)No, the RJ-11connector acts as an RS232 communication
port.

94 94 Rem Ctrl 15 Service 0-31 Tris parameter enables or disabler messaging and echo back on)

Eco'Errtisg P the control panel’s RJ- | | connector, Call Best Power for more
! information.
L
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{umber | Sample Display Password Range 'Explanation
95 95 Con Baud 7 | Service [0]:50-[15]:38400 | This parameter sets the baud rate of the FERRUPS" RS232
[071: 1200 baud {See Explanation | communication port. See TIP 503. [0]:50, [1]:75, [2]:110,
column.) [3]:135, [4):150, [5]:300, [6]:600, [7]:1200, [8]:1800, [9]:2400,
[10]:3600, [11]:4800, [12]:7200, [13]:9600, [14]:19200,
[15]:38400.
96 96 ConWordFmt 0 | Service 0-7 This parameter sets the data word format for the RS232 com-
[00]: 8Nt munication port. Settings are 8N 1, 8N2, 7N1, 7N2, 7EI, 7TE2,
701, and 702. Changing the setting could cause communica-
tion problems.
97 97 ConHndShk 12 | Service 0-15 This parameter enables and disables hardware and software
Srx|STx| | handshaking at the RS232 communication port.

98 98 Con RCP 0)No Service O)No-1)Yes When this set to 1}Yes, the FERRUPS’ communication port is
set up to communicate with a control panel. When this is set to
0)Ne, the communication port acts as an RS232 port.

99 99 Con Ctrl 15 | Service 0-31 This parameter enables and disables UPS messaging and echo

Eco|Em|Msg|P=> back of the FERRUPS® R8232 communication port.
100 100+ Search #1 Service Up to 20 To enable the UPS to automatically log onto the host system
Network UPS | characters. that it is connected to, you can use this parameter to enter the
string the host system uses to search for a UPS. When the UPS
receives this search string, it will respond with the string you
enter in parameter 102. See parameters 101-103,
101 101 Search #2 Service Up to 20 When the UPS receives the search string entered in this para-
Network UPS 1 characters. meter, it will execute the command you enter in parameter 103.
102 | 102 Response #] Service Up to 40 See parameter 100. When the UPS receives the search string
UPS #1 active characters. you enter in parameter 100, it will respond to your host system
with the string you enter for this parameter (102).
103 103 Response #2 Service Up to 40 See parameter 101. When the UPS receives the search string
Tdentity characters. you enter in parameter 101, it will execute the command you
enter for this parameter (103).
104 104 RMask1 65535 | Service 0-65535 This parameter determines which of alarms A-P will activate
PONMLKJHGFED the alarm relay contact at the FERRUPS’ RS232 part. See TIP
CBA 503 to program this parameter,
105 105 RMask2 65535 | Service 0-65535 This parameter determines which of parameters Q-T will acti-
543210ZYXWVUT- vate the alarm relay contact at the FERRUPS® RS232 port. See
SRQ TIP 503.
106 106 EPO Mode 0 Service 0-16 This parameter selects the remote shutdown mode. See TIP 503
[ ] for more information.

107 107 EPODbc 0.3s Service 0.0-999.9 The length of remote shutdown signal that the FERRUPS
requires, See TIP 503 for more information.

108 108 EPCDIly 0.1s Service 0.0-999.9 The amount of time the FERRUPS delays a remote shutdown
after it receives the signal. See TIP 503 for more information.

109 109 PABase 3560 Change Not 0-20000 This parameter affects FERRUPS transfers.

Allowed
110 110 CFACVIN 1202 | Change Not 0-32767 The calibration factor numerator for AC input voltage.
.Allowed '(In 8.01 software,
0-3000)

TIP 407 March 6, 1997
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Number | Sample Display Passvorc | _q:.{';.:ge Zxplanation
11 11 CFACVID 526 | Change Not 1-1023 Tke calibration factor denominator for AC input voltage.
Allowed
112 112 CFACVON 1197 | Change Not 0-32767 The calibration factor numerator for AC output voltage.
Allowed (In 8.01 software,
0-3000)
113 113 CFACVOD 613 | Change Not 1-1023 The calibration factor denominator for AC output voltage.
Allowed
114 114 CFACAON 45 Change Not 0-32767 The calibration factor numerator for AC output current.
Allowed (In 8.01 software,
0 2200y
115 115 CFACAOD 251 | Change Not -1323 The calibration factor denominator for AC output current
Allowed
16 | 16 CFDCVN 1326 | Change Not | 0-327¢7 The calibration factor numerator fo~ DC voltage.
Allowed (In 8.01 software.
0-175C1M)
117 {117 CFDCVD 784  {Change Not 1-1023 T'he calibration factor denominator for DC voltage.
Allowed
1}18 118 CFDCAN 602 Change Not 0-32767 The calibration factor numerator fpr DC’ current.
Allowed (In 8.01 software,
0-2000)
19 (1H9CFDCAD 132 {Change Not 1-1023 The calibration factor denominato. for DC current.
Allowed
120|120 Sw ver §.02 Change Not 00.00-90.99 The L RRUTPS syftware version for units with versions 8.01-
14 0808 Allowed 8.05. See perameter )37 Jor later software versions.
suftw are)
0o [120 CFCHGN 1000 | Chanpe Not | 0-32767 | The eaiiration factor sumerata- fo. charger current
'm? Aldlowed
T 2 Chisam . Chonaes Mot | 0060 el DN s 2 AT Checksin ~vath . 01-8.05 software
S t-g 08 layeed st Sperer et 7 SCLTT S Ve sions.
v are . _ o i - — _— -
‘ 120 C -G ST I Clie i,
06
| woliware) P YR
[— S SO e —— o
122 137 Al 3 pTware versions.
L R0-805 . o [ ] N LT
- solivare)
woe (122 Chysive : e L - T
P osoltware) . | |0 rerawiew e €ang
‘ | A Lo Sobwere-contt ed voe €raiger
f | seftviare-conirolicd Fyserosts chareer
! Lhsehed; inderenden ¢ vemnal charper
i 123 123 \I'\_LE‘ G 'Ooanpe ot | 1.0-999 |t par.:ceter 122 {s set to *1”7 ¢ 2. norame’ ;123 is the con-
806 owed ! tipwknis rated charger current. & e average char_er current can-
sofiveare | nct exceed this value, if parameier 172 is settn * 0.7 pa-ameter
oaly) | ! 12735 not cffective.
— | — -
!| 124 124 LoCV 1 3 0 0 |Service 0.0-200.0 When parameter 122 is set to **2.” this parameter is the low
(806 charging voltage setpoint. The charger is started when DC volt!
software falls below this value.
only)
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Sample Display

Password

Range

Explanation

125
(8.06
oftware
only)

125 FItCV 13.60

Service

0.0-200.0

When parameter 122 is set to “1,” this parameter is the float
charger voltage level. The FERRUPS maintains the battery
voltage at this level if possible.

126
(8.06
woftware
only)

126 HiCV 14.40

Service

0.0-200.0

When parameter 122 is set to “2,” this parameter is the high
charging voltage setpoint. The charger is turned off when D
volts rise above this value.

127
(8.06
software
only)

127 EqICV 12.60

Service

0.0-200.0

When parameter 122 is set to “2” or “3,” this parameter is the
equalize charging voltage setpoint. When battery voltage is
below this point, the charger equalizes the batteries.

128
(8.06
software
only)

128 ChOnDly 240s

Change Not
Allowed

0.0-200.0

When parameter 122 is set to “2” or “3,” this parameter is the
equalize charging voltage setpoint. When battery voltage is
below this point, the charger equalizes the batteries.

129
(8.06
software
only)

129 LoACDly 5s

Change Not
Allowed

[-255

Once the FERRUPS senses a low AC output, this parameter
determines the number of seconds the unit waits before causing
a Low AC Output alarm shutdown.

130
(8.06
software
only)

130 --Reserved--

131
(8.06
software
only)

131 --Reserved--

132
(8.06
software
only)

132 --Resewed

133
(8.06
software
only)

133 --Reserved

134
(8.06
software
onty)

134 --Reserved--

135
(806
software
only)

135 --Reserved--

136
(8.06

software
only)

136 --Reserved--

137
(8.06
software
only)

137 SW Ver 8.06

Change Not
Allowed

0.00-99.99

The FERRUPS software version for units with 8.06 and higher
versions. See parameter 12{ for earlier software versions.

138
(8.06
software
only)

138 Chksum 1CF8h

Change Not
Allowed

0000h-FFFFh

Nonvolatile RAM Checksum for units with 8.06 and higher
software versions. See parameter 121 for earlier software vef-
sions.

139
(8.06
software
only)

139 ROMChk 41B7h

Change Not
Allowed

0000h-FFFFh

EPROM Checksum for units with 8.06 and higher softwar:
versions. See parameter 122 for earlier software versions. .

P 407
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The FE Series RS232 Communication Port

This Technical Information Publication explains how to use the FERRUPS communication port; it expands on
information in the FERRUPS User Manud. This TIP applies to dl FE, FES, FER, QFE, QFES, and QFER
models with 8.01-8.07 software versions.

The communication port lets you set up full duplex RS232 communication with FERRUPS so you can send
commands and receive messages from the UPS. You can aso display the information that your FERRUPS
gathers and stores about power conditions and its own operation. The communication port also includes relay
contacts, a +12 VDC level, a Remote Emergency Power Off connection, and pins for specia options.

Section 100 describes the many ways you can use the RS232 port. Sections 200 and 300 describe RS232
communication. Section 400 describes the Remote Emergency Power Off feature and how you can adjust
FERRUPS settings to work with your EPO system. Section 500 describes how to control the operation of the
alarm contacts. Section 600 describes how to connect an external relay to monitor the FERRUPS' contacts.
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100 How You Can Usethe

Communication Port

This section describes the ways that you can use the FERRUPS DB25S communication port. You can use more
than one feature a a time as long as you connect each device to the correct pins on the  FERRUPS communication
port. To use a combination of features, you must have a cable that is made specifically for your applications,
Figure 1 below shows the many ways you can use the port Figure 2 explains the functions of each pin.

UPS

Pin Description
2 Transmit Data.
3 Receive Data.
@ 4 | Request to Send. To endble hadware handshaking on these pins,
@ @ 5 |Clear to Send. see page 3.
@ @ 6 +12V Level (0.01 amp) when UPS is operating.
@ 7 Signal Ground.
@ @ 11 [ Contact opens when on inverter. Thgs;sroelz;);Acogteict; :rssrea:te'\i aa;ui?\;ndAS(éé[t)iocn
&® 12 [Contact closes when on 1nverter. g?)o of tliis TIP.
® 13 | Common Inverter Signal Contact.
® 14 |+12V, 0.3 amp(500VA to 3. IKVA) or 0.5 amp (4.3 to18K VA). See Section 600 to
@ use this pin with an external relay.
L/ @ 18 |+12V Level (0.01 anp) when UPS is operating.
® 20 AS/400 Option.
@ 21 | Remote Emergency Power Off, See Section 400. .
@ 23 contact closes on alarm These relay contacts are rated at 25 V AC/ DC, I
SO [T Tcomon A s oy T e e e

|| 25| contact opens onatarm Sections 500 and 600 of  this TIP.

Figure 2
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RS232 Communication: Pins 2,3,4,5, and 7

You can connect your FERRUPS to a terminal, computer, or modem for full duplex communication. This
lets you send FERRUPS commands, change the FERRUPS operating mode, view and change
parameters, receive messages from the FERRUPS, and read the alarm and inverter logs. To communicate
with the FERRUPS. see the User Manual and Sections 200 and 300 of this TIP.

Relay Contacts. Pins 11-13 and 23-25

Remate

You can use FERRUPS' alarm and inverter contacts for remote. monitoring or for your own aarm system
or indicator. With the right interface cable, you can aso use the relay contacts to control the shutdown
of computer networks. (See the description of CheckUPS software under “Options.“) For more
information on the relay contacts, see the FERRUPS User Manua. To control the operation of the aarm

contacts; see Section 500 of this TIP. To connect an external relay to monitor the contacts, see Section
600 of this TIP.

Emergency Power Off: Pin 21 (with 6 or 18)

The Remote Emergency Power Off feature lets you connect your computer room’'s emergency shutdown
switch to the FERRUPS. By doing this, you can make sure your emergency shutdown system will shut
off the power that goes from FERRUPS to your protected equipment. You can determine what type of

shutdown signal the FERRUPS responds to and how long it waits before shutting down. See Section 400
for more information.

+12 Level: Pins 6,14, and 18

Options

You can use the +12 VDC Level on pins 6 and 18 for setting an externa logic level |. You can use this
to set a fixed input logic level in an externa device. The voltage is present any time the FERRUPS is
operating.

Pin 14 has +12 Volta DC at 0.5 amperes (or 0.3 amperes for FESO0VA to FE3.1KVA models). You can
use this pin to connect an external relay to monitor the contacts at the port; see Section 600.

Remote Control Panels;  You can connect an optional control panel to the RS232 port to
communicate with FERRUPS. Optional control panels work like the
control panel that is standard on 4.3 KVA-18 KVA modéls; if you have
one of these models, you can use a standard and optional control pand to
communicate with the FERRUPS at the same time. The control panel
provides quick, easy communication with the FERRUF' S. See the User
Manua or TIP 407 for more information.

CheckUPS®

Software: BEST's CheckUPS runs on your computer. During a long power outage, this optiona
software automatically shuts down the computer and the FERRUPS before the
FERRUPS batteries run down. It also lets you communicate with FERRUPS.,

CheckUPS is avalable for most kinds of computers and operating systems. Call BEST
for more information.

Page 3 TIP 503 August 15, 1995



Interface  Kits: If your computer or Local Area Network has its own UPS monitoring or shutdown

EnviroCom:

software, you can use a BEST interface kit. These kits include cables, cards, adapters
and ingructions for interfacing between the FERRUPS and your computer system. Call
BEST for details.

BEST'’s EnviroCom | and I monitor the FERRUPS darm and inverter contacts. These
devices use a telephone line to let you know when there is an darm or when FERRUPS

IS running on inverter (battery power). EnviroCom Il includes a modem so you can
communicate with FERRUPS from a remote location. See TIP 577 for more
information.

200 Setting Up RS232 Communication

201 Connecting a Terminal or Computer

The Communication section in your FERRUPS User Manua provides basic ingtructions for connecting a
termina or computer to the FERRUPS RS232 port. This section provides a few additional guidelines.

1. Important:

When you connect your computer or termina to the FERRUPS RS232 port,  signal
ground and chassis ground must not be connected within the termina or computer.
These two Signals may or may not be common in your computer or terminal. If they are
common, you must remove any jumper connection between signal ground and chassis
ground.

When you connect the computer or termind to FERRUPS, signa ground from your
computer or termind is connected to pin 7 (Sgna ground) on  the FERRUPS. See the
User Manud. This signal ground is a reference ground for the other RS232 signals. .

2. Before you connect a computer or terminal to the UPS, make sure it receives its power from the UPS.

3. The battery bank must not be positive ground.

Do not make connections to the R§232 communications port if the UPSis connected to a positive
ground battery system. The R§232 ground must beisolated or equipment damage will result. For
help, call BEST's Technical Support Center at |-800-356-5737 or call your nearest BEST office.

AWARNING

202 Terminal Emulation

TIP 503

The computer or termina that you connect to FERRUPS must be able to 1) send commands that you
type on a keyboard to FERRUPS and 2) send responses to the computer’s or termina’s screen. A
standard terminal does this, however, if you are using a computer, you must run a termina emulation

program.

Computers, senal interface cards, and modems often include termind emulation programs. If you do not

have an emulation program, you can use the BASIC program on the next page. Before you use  an
emulaion program, you must often Set the baud rate and data format. On some computers, you can do .
this with switches, and on others, you can make the changes with software. (For example, MS-DOS users
would use MODE COMI1:1200 N, 8, 1)

August 15, 1995
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The BASIC program below lets a computer emulate @  dumb termindl. It should work on any IBM PC
or compatible. To use the program, simply connect the proper cable from your computer's COM 1. serid
port to the FERRUPS communication port. (See the User Manual.) After you have made the connection,
run the program. There are four comments after the program. You can find more help in the IBM BASIC
manual’s communication  appendix.

Emulation Program

10 REM program to communicate with the FERRUPS

20 REM

30 SCREEN 0,0: WIDTH 80: CLS

40 KEY OFF:LOCATE 25,1

50 PRINT “FERRUPS COMMUNICATIONS PROGRAM-hit ESC to exit”
60 LOCATE 1,1,1 : PRINT “Enter the command HELP for a menu’

70 OPEN "COM1:1200,N,8,1,CS,DS" AS #1

80 PRINT #] "

100 A$=INKEYS: IF A$="" THEN 120

110 IF A$=CHR$(27) THEN 990 ELSE PRINT #1,A$

120 [F EOF(1) THEN 100

130 AS=INPUTS(LOC(1),#1)

140 B$=CHRS$(10):C$="":GOSUB 200: REM Replace line feeds by spaces
150 B$=CHRS$(8).C$=CHR$(29):GOSUB 200: REM Replace backspaces by cursor |efts
160 PRINT AS$;

180 GOTO 100

200 P%=0

210 P%=INSTR(P%+1,A$,BS)

220 IF P%>0 THEN MIDS$(AS,P%,1)=C$.GOTO 210

230RETURN

990 CLOSE: KEY ON

Comments:
1. If you are using hardware handshake, omit the “CS’ option in the OPEN statement of line 70

2. If you are usng MS-DOS@ QBASIC (which comes with DOS 6.0) or MICROSOFT @
QUICKBASIC™, change the OPEN statement in line 70 to  this:

OPEN "COM1:1200,N,8,1,DS,RB1024, TB64" AS #1

3. Note the use ofthe “DS’ option in the OPEN dtatement of line 70. This inhibits testing of the DSR
line from FERRUPS. This is necessary because FERRUPS does not use this line.

4. Because of the way the BASIC PRINT statement works, the program must strip out or make

subdtitutions for the line-feeds and backspaces sent from FERRUPS to preserve the screen display.
Hence lines 140 and 150. and the subroutine a line 200.

203 Enabling Hardwar e Handshaking
To enable haroware handshaking with your computer or terminal, change the seiting for parameter 97
(console handshake) to 15. You can do this either through a control panel or through a computer or
terminal that you have connected to the communication port

Control  Panel: Display parameter 97; then press [PROGRAM], [1], [5], and [ENTER].
Computer or Terminal: Enter the command program 97, and enter 15 as the new value.
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204 Usng a Modem
To use a modem with the FERRUPS, you must configure both the modem and the FERRUPS properly.

To configure the UPS, set parameter 97 (consolehandshake) to  “ 157 see Section 203 if you need ingtructions .
for changing parameter values.

Set up the modem to ignore the DTR signa and to support the RTS and CTS signals. You should aso
disable the modem's ability to send result codes. In most modem modems, you can make these changes using
modem “AT” commands. In these modems, you can use a computer or termina to send the following string
to your modem; this string will set your modem to work optimaly with the FERRUPS.

AT &F&DO &K3Q0 &W <CR>

AT is a required command prefix.

&T reset the modem to factory defaults.

&DO sets the modem to ignore the state of DTR.

&K3 enables RTS/CTS handshaking.

QO puts the modem in the quiet mode, Suppressing result codes.
&W makes the changes permanent.

<CR> is a required terminating carriage return.

Since modem commands vary for different brands of modems, the above string may not work as shown. In
many older modems, you must set dipswitches to make the required changes in your modem. See the
documentation that came with your modem to configure its response to RS232 control signals.

The FERRUPS communication port is wired as a DCE (Data Communications Equipment) device. Since

most modems are aso wired DCE, you must use a “null modem” cable to connect the modem to the
FERRUPS. See the drawing in the User Manual to build a cable to connect the FERRUPS to a modem. If.
you want to use handshaking, see Figure 3.

DB25 TO DB25P (MALE)
I\/(IB)CDE)M ,2 2~ TO l(:[l)EgER)UPS

; T —
TXD 2 2 TXD
cTs 5 — — ﬂ 3

SG 7 5 3 DI | | &2 teveL

DTR 20 785G

n 7 7 [ H

] 20 6
Figure 3 - 4

300 Communicating with FERRUPS
The FERRUPS User Manua includes a command table and basic  information about entering commands. The

sections below provide more detailed information about some commands.

301 Entering Commands

See the User Manua for a complete table of FERRUPS commands. The FERRUPS microprocessor can
recognize commands in a variety of formats. Commands can be in uppercase, lowercase, or a combination
of uppercase and lowercase.
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Example:
alarmlog would be avalid command, but SO would ALARMLOG, Alarmlog Or alarmlLog. The
termina or computer would display the darm log.

You can enter the complete command or the short form shown in  the User Manual. You can aso enter an
abbreviation of the command. The command you enter must 1) include the letters in the short form, 2) have
the letters in the correct order, and 3) use the same spacing as the origina command.

Example 1.
damlog, d, or alog are al valid commands. The terminal or computer displays the alarm log. If you

put a space between any of the letters in the command, the FERRUPS does not recognize it.

Example 2:
systemmode auto, sm a and sysmode a arc al valid commands, the FERRUPS switches to auto mode.

However, if you do not include the space before “@ or “auto,” the UPS will not recognize the command.

If you make an error when you enter the command, your terminal will display “Error” with a pointer that
shows what part of the command may be incorrect.

Example:

If you misspell a command, the Error arrow will point to the command and give you an error message:
=>displey time
displey time
M Error

Command not recognized.

If you are using commands to display and change FERRUPS parameters, see Section 305

302 Passwords

Some FERRUPS commands require a password; in other words, the FERRUPS won'’t recognize certain
commands unless you have entered the correct password first. You must aso enter a password before you
change most FERRUPS parameters.

Note: If you change parameter 39 to “Yes,” some parameters and commands that do not normally
require a password will require a User password. [CONTROL] functions at a control panel will
aso require a User password.

To enter a password, Use the password command shown in the FERRUPS User Manua. For example, to
enter the User Password, you would type the command below and press <ENTER> on your keyboard.

password 377
You don't need to use the complete password command; instead, you could just enter this:
pw 377
You can use one of two passwords: the User password (377), or the Service password (2639). The password
level determines whether a user or atrained service person should make the changes. To find out which

commands require a password, see the command table in your FERRUPS User Manual. That table also
shows which password you need for each command. To find out which password you need to display and

change each parameter, see the Parameter Table in Section 306 of this TIP.
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303 Hel

TIP 503

p Commands

You can use some commands to help you learm more about how FERRUPS communication works. These

commands ar¢ help (or ?), alarmshelp, and commands.

Help Command

When you enter the help or ? command, your termina will display each FERRUPS command and

a brief explanation.

Example:

AlarmTest [Cancel]

-- Set [or Cancel] user test dlarm  (J).

Notice that some letters in the command are capitalized; these letters make up the
short form of the command. You could enter alarmtest, at, Or any abbreviation
that includes the short form letters in the correct order. “[Cancd]” means
alarmtest cancel (or at ¢} cancels the User Test Alarm.

AlarmsHelp Command

The alarmshelp command displays a list of adarms with thelr letters and codes, the current status
of the darm (active or off), and the relay setting. See the sample list below:

Active

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Commands

When you enter commands, the termind will display al vaid FERRUPS commands. The
capitaized letters in each command are the short form for that command.

August 15, 1995

Alarm Name

Low Battery

Near Low Battery
High Battery

Low Runtime Left
Low AC Output
High AC Output
Output  Overload
Hi Ambient Temp
Hi Heatsink Temp
User Test Alarm
Hi Transfimr Temp
Check Charger
Check Battery
Check Inverter
Check Memory
Emergency PwrOff
Hi PFM Res Temp
Probe Missing
High AC Input
Cal Service

Ltr
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Code

®-
~-00 0
Sy )
. X J
9

*0 -0
-
s0080
L N ]

. ———
-9 =
-89
-

- @
-——

| ey
- —
e—o
L N R

For example, the display begins with the AlarmTest command:

Relay

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes



304 Status Commands

The status and contstatus commands display several FERRUPS parameter values, active alarms, and other
status information. This is one example of a status display:

Status report for FE500VA [Unit ID Number from parameter 15] [Serial Number]
Tuesday, November 16, 1993 « 14:51:31

Parameters System

Vin 1204 Freq 60.20 Mode: Auto

- Watts 347 Ready: Yes

v out 1188 VA Out 345 Inverter: Off

| out 2.9 PF 1.00 _ Charger: On

Load 99% Beeper: Enabled

V Batt 12.45 Runtime 6m Leve: {None)
| Bait 0.9 AmbTemp 20c
BrnLvi 95.8

Active Alarms
No active alarms

The contstatus command shows the same display, but it continuously updates the information until you press
akey.

305 Parameter Commands
This section describes the commands you can use to display and program parameters

When you use the commands described below, you must often specify a parameter. To do this, you can enter
the parameter number or its name. The Parameter Table in Section 306 shows the name you can use for each
parameter; you can also use the short form shown in the table, or you can enter an abbreviaion of the name
as long as you include the letters in the short form. (You can also abbreviate commands, see Section 301.)

The display, contdisplay, pzrameters and paramkeywords commands let you display parameters. The
program command changes parameter values.

Display

The display (or d) command lets you display specific parameters on your computer or terminal. For

example, if you enter display O, display time or d t, your computer or terminal will display
parameter 0 (below). Notice that you must leave a space between the command and the parameter
number or name,

00 Time14:42:21

If you enter more than one parameter name or number after this command, your computer or
terminal will display those parameters. For example, ifyou enter d time 45 10, the display will show
parameters (), 45 and 10:

00 Time 14:42:21

45 RatedVA 500
10 Date 06/01/93
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Notice that you can mix names and numbers, and you can list the parameters in any order.

Ifyou have dready displayed a parameter, you can display the next parameter by entering  display

aone.

Contdisplay

The contdisplay (or cd) command works like the display command, but it constantly updates the

parameter values displayed until you press a  key.

Parameters

Like the display ¢command, the parameters (or p) command will display a parameter if you enter

a parameter number or name after the command. For example, If you enter parameter 0,

parameter time, or p t, your termind or computer will display something like this:

00 Time 14:42:21

However, the parameters command works differently when you enter it done or when you enter
more than one parameter after the command. When you enter parameters (or p) alone, your
computer or termind displays al of the user-level and service-level parameters shown in Section

306.

To display a range of parameters, enter the starting and ending parameters after the command.
Instead of showing just the parameters you list (as the display command does), the parameters

command will display al of the parameters in between. For example, if

you enter parameter 0 5,

parameter time vaout, Or p t va, your computer or terminal will display parameters O through 5:

00 Time 14:42:21
M1vin 118.2
02 v out 118.2
03 --Reserved--
o4lout 2.9
05 VA Out 345

Paramkeywords

The paramkeywords (or pk) command works like the parameters command, but it aso displays
the keyword or name of each parameter you display. (The keyword is the name shown in Section
306.) For example, if you enter paramkeywords time vaout (Or pk t va), your computer or

terminal display will be similar to this:

00 Time 14:43:59 Time
01vVin 1182 acVolisIn
02vOut 118.8 acVOltsout

03 --Reserved-- *

04 | out 2.9 acampsiOut
05 VA Out 345 VAout

Notice that some letters are capitalized in the keywords on the right. These letters are the short form
of the parameter name (or keyword). Reserved parameters (like 03 above) do not have keywords.
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To display all of the user and service parameters and their keywords, enter paramkeyvvords (0r pk)
alone.

. Program

Before you can program or change some parameters, you must enter the User or Service password.
(See Section 302.) Some parameters cannot be changed.

The program (or pr) command lets you program parameters. If you have aready displayed a
parameter, you can enter program aone to program the parameter. The computer or termind
displays the parameter's old value and ask you to enter a new value.

Example 1. Ifyou have displayed parameter 0, “00 Time 14:59:43, and you want to change
the time, you can enter prog-am to change the parameter. You may need to enter
a User password before you can make this change; see Section 306.

User =>display 0

00 Time 14:59:43

user =>program

Old value: 00 Time 14:59:50

>>> New vaue for paramecter 00 >

You can enter the new vaue in response to the new prompt; the display will then
show the new parameter value. For example, if you enter 09:30:00, you will see

this display:

>>> New value for parameter 00-> 09:30:00
. New value: 00 Time 09:30:00
User =>

If you have not displayed the parameter aready, you can specify which parameter you want to
change by entering its number or name after the program (or pr) command.

Example 2 If you enter program time, the computer or terminal will display the old velue and
ask you for the new vaue:

User =>program time
Old value: 00 Time 14:59:50
>>> New vaue for parameter 00 ->

You can enter the new value at the prompt. (See Example 1.)

If you want to enter a new parameter value without seeing the old vaue first, you can enter
program, the parameter number or name, and the new vaue at the same time.

Example 3: Ifyou enter program time 09:30:00, the time will be changed, and the computer
or terminal will show a display similar to the one below:

User =>program time 09:30:00
Old value: 00 Time 14:59:50

. New value: 00 Time 09:30:00
User=>
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306 Parameter Table

The. table on the next few pages shows the parameters that you can view or reset from a terminal or computer.
Some of these parameters keep track of information (like Time, Date, or the Alarm and Inverter Logs) or
display operating and power conditions (like voltage, current, or temperature). Other parameters (like User
ID) let you program FERRUPS for specia situations.

When you use the FERRUPS commands to display and program parameters, you can identify the parameter
with either its number or name. If you use the name, you can enter the whole parameter name or just the
letters in the short form. (See the Name column in the Parameter Table.)

Passwords restrict access to some parameters. See Section 302.

The table sometimes shows differed parameters for different revisions of FERRUPS software. If you are
not sore which software verzion is in your FERRUPS, display parameter 120. If parameter 120 is SW Ver,
it will show your software version; if not, display parameter 137 to see the software version

All changeable parameters except 0 (Time), 10 (Date) and 15 (Unit ID) are set at the factory. Only
qualified technicians using the proper metering equipment should change other parameters.
Incorrect settings may make FERRUPS malfunction. Call BEST's Technical Support Center at
[-800-356-5737 before you trv to change any parameters except 0.10, and 15. (Outside of the
U.S.A. and Canada, call your nearest BEST office.)

Yumber |Name Sample Display Password te Range Explanation
(Short Form) Change
0 time 00 Time(7:04:00 None (User | 00:00:00- |Time. The FERRUPS uses the time to recor;
) if parameter | 23:59:59 |adarmsand inverter runs. Reset the time whe!
39 has been you restart the FERRUPS after DC power has
changed to been off.
“Yes.“)
| acvoltsin 01V In120.7 Service 0.0-500.0 | The input voltage the FERRUPS is receiving.
(v1) (In8.01 When this value drops below the brownout
software, | voltage, the FERRUPS switches to inverter.
0.0-300.0)
2 acvoltsout 02 V Out 120.7 Service 0.0-500.0 | The voltage the UPS is providing to your
{(vo) (In 8.01 equipment.
software,
0.0-300.0)
3 | Reserved 03 --Reserved-- — — —
4 acampsiout 0410ut 5.3 Service 0.0-220.0 The current your equipment is drawing from the
(o) FERRUF'S.
5 vaout OS VA Out 637 Change Not 0-27000 The total “apparent power” (volt-amperes) your
(va) Allowed equipment is drawing from the UPS. This value
is based on parameters 2 and 4, and should be
less than or equal to VALimit, parameter 19.
6 ibatt 06 | Batt 0.5 Service 0.0-200.0 In 8.06 and higher software, when the UPS
(ib) runs on AC line, this is the charging current. In
al software versions, when the UPS runs
battery power, this is the amount of current (
amps) the batteries are supplying to the UPS.
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vumber | Nane Sample Display Password t¢ Range Explznation
(Short Form) Change
7 vbatt 07 V Batt 1348 Service 0.00-175.00  Battery voltage. The FERRUPS will alarm if
. {vb) this value is too low.
3 frequency 38 Freq 6043 Hz Change Not | 47.00-63.00 |Duringnormal operation, thisisthe frequency
) Allowed of the AC input power the FERRUPS is
recerving, I this value falls putside the limits
set b, parameters 5 | and 52, the UPS switches
to battery power, When the UPS is using
battery power, this is the frequency it is
supplying to your equipment.
9 runtime (39 RunTime 12m Change Not a9999 The estimated amount of lime the FERRUPS
(rt) Allowed will continue to support your equipment when
the FERRUPS is running on battery power. The
FERRUPS will alarm when this value falls
below parameter 68.
10 date 10 Date 06/01/93 None (User | 21/01/1988- |Date The FERRUPS uses the date to record
0)) if parameter | 12/31/2166 |alarms and inverter runs. Reset the date when
39 has been you restart the unit after DC power has been
changed to turned off.
“Yes.")
cor 11! [ambtemp 11 Amb Temp 23c Change Not 6310193 | The temperature (in Celsius) inside the unit
{at) Allowed The UPS will alarm if this value is too high,
12 heatsinktemp 12 SinkTemp 26¢ Change Not 63t0 193 |The temperature of the heatsink. The
{s) Allowed FERRUPS will alarm if this value is too high.
13 Reserved 13 --Reserved-- — .
f xfmrtemp 14 XfmrTemp 28¢ Change Not -63t0193 | Transformer temperature. The FERRUPS will
{xt) Allowed alarm if'this value is too high. This parameter ii
only for models that monitor transformer
temperature; for other models, thisparameter
will always show -63° C.
15 unitident 15Unit ID Service Upto 20 Unit ID. You can enter any string of 20
(id) Network #1 UPS characters. | characters or less into this parameter. This
string can help you identify individual
FERRUPS units in network environments that
use more than one UPS.
16 fullload 16 Fulll.oad% 075 Change Not 0-150 Percent of Full Load. The percentage of the
() Allowed FERRUPS’ total capacity that your equipment
isactually using.
17 watts 17 Watts 465 Change Not 01 5000 The total “real power” your equipment is
(w) Allowed drawing from the FERRUPS.
18 powerfact 18 PF0.73 Lead Change Not 0.00-1 .oo |The power factor of your equipment; the
(pf) Allowed difference in the way it draws voltage and

current. Power factor = watts out (paramcter
17) divided by VA Out (parameter 5). This
parameter also tells whether the power factor is
leading (Lead), lagging (Lag), or distortion
(Dist).

'To display parameter 11 at a control panel, press [DISPLAY][ ] [ENTER] or [DISPLAY] [1][1] [ENTER].
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Number |Name Sample Display Password to Range Explanation
(Short Form) Change
19 ) valimit 19 VALimit 850 Change Not | 350-18000 | The maximum volt-amps the FERRUPS can
(val) Allowed supply to your equipment at the present pox
factor. The FERRUPS will alarm when VA
(parameter 5 is higher than this value.
20 1 powerout 20 #PwrOut1 Change Not 0-65535 | The number of times there has been aloss of
(po) Allowed input power since you started the FERRUPS.
(In 8.06 and higher
software. the short
| form is pwro).
21 overloads 21 #0vrLds O Change Not 0-65535 The number of times the FERRUPS has been
(ol) Allowed overloaded; that is, the number of times VA,
Out has been greater than VA Limit.
22 syshours 22 Sys Hrs 00000 Change Not 0-65535 The total number of hours the FERRUPS has
(sh) Allowed been operating, regardless of mode. This
number does not increase while the OfffOn
switch is turned Off.
23 invmin 23 InvMin 0000.0 Change Not 0000.0- | The total number of minutes the inverter has
(im} Allowed 6553.5 Tun since startup.
24 invenerlog 24 Inverter Log Change Not Not A record of the date, time, duration, and reason
(i) L 03192127 1215 | Allowed Applicable [ for the last 20 inverter (battery power) runs.
(See the User Manual.)
25 alarmlog 25 Alarm Log Change Not Not A record of the date, time, duration, and reason
(ab) A03192127 1215 | Allowed Applicable | for the last 20 alarms. (Seethe User Manual.)
26 testresults 26 Test Results Change Not Not This parameter records the results of the ]
(tr) (See the Explanation |Allowed Applicable | system test. The parameter displays the ti
column.) and date of the test and the results of each p»
of the system test. (See the User Manual.)
27 crestfact 27 Crest 1.41 Change Not 0.00-5.00 Crest factor (peak AC amps out divided by
(ch Allowed RMS AC amps out).
28 brownlevel 28 BmLv] 79.8 Change Not 744-1920 | The AC input voltage at which the FERRUPS
(bl) Allowed will switch to inverter (battery power). Ii
extended brownout (parameter 63) is set to
“Yes,” this varies from 62% of nominal AC
Volts In at no load to 80% at full load. If
parameter 63 is set to “No,” this is fixed a 80%
of nomind AC valts in. See parameter 64.
29 beepfreq 29 BeepFreq 1320 Service 0-9999 This parameter sets the pitch of the beeper.
(bf) Smaller numbers set the pitch higher; larger
numbers set the pitch lower.
30 mindew 30 MinDCV 11.36 Service 0.00-200.00 | The minimum battery voltage measured since
(miinef) you started the FERRUPS or since the last time
A you used the extendedhistory command.
31 maxdev 31 MaxDCV 1359 | Service 0.00-200.00 | The maximum battery voltage measured since
(maxd) you stated the FERRUPS or since the last time
you used the extendedhistory command.
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Number |Name Sample Display Password to Range Explanation
(Short Form) Change
32 minacvi 32 MinACVI 0.0 Service 0.0-500.0 | The minimum AC nput voltage measured since
(minvi) {In8.01 you started the FERRUPS or since the last time
software, |you used the extendedhistory command.
0.0-300.0)
33 maxacvi 33 MaxACVI 124.2 | Service 0.0-500.0 [The maximum AC input voltage measurec
{maxvi) (In 8.01 since you started the FERRUPS or since the
software, | ast time you used the extendedhistory
0.0-300.0) |command.
34 minacvo 34 MinACVO 119.1 | Service 0.0-500.0 | The mnimum AC output voltage measured
(minvo) (In 8.01 since you started the FERRUPS or since the
software, (last time vou used the extendedhistory
0.0-300.0} |command.
35 maxacyo 35 MaxACVO 1225 | Service 0.0-500.0 |The maximum AC output voltage measured
{maxvo) (In8.01 since you started the FERRUPS or since the
software, [last time you used the extendedhistory
0.0-300.0) |command.
36 minva 36 Min VA 115 Service 0-2U0W | The minimum Vo' -ampere ou'pu’ measure '
{minva) since you started the UPS or since the last time
you used the extendedhistory command.
37 maxva 37 Max VA 705 Service 0-30000 | The maximum volt-ampere output measured
(maxva) since you started the UPS or since the last time
you used the extendedhistory command.
38 badpassword 38 #Bad PW O Service 0-65535 The number of times an invalid password was
(bp) entered.
I'Q ctrlpw 39 Curl PW O)No None (User | O)No-1)Yes |H this 1s set to 1)Yes, you need a User
(cp) if the setting password (or higher) to change some
has been parameters and to use the red Control key
changed to functions on a control panel. If thisis set to
“Yes.™) (0)No, you do not need a password to usc these
functions.
40 serialnumber 40 Serial Number Change Not Not This 15 the FERRUPS factory serial number; it
{sn) FE850VA12345 Allowed Applicable |is used to identify your FERRUPS.
4] modelindex 41 Modellndex 3 Change Not | 1:FES00VA- | Your FERRUPS’ size and model number.
(i) 03: FERS0VA Allowed 14FEISKVA
42 nomfreq 42 NomFrq 1)60Hz | Change Not 0)50Hz- The nominal frequency of the AC input and
(nf) Altowed 1)60Hz output voltages.
43 nomvin 43 NomVIn 120.0 Change Not 60.0-500.0 {the nominal At imput voltage to the
{nvi) Allowed (In8.01 FERRUPS.
software,
100.0-300.0)
4 nomvout 44 NomVQut 1200 |Change Not 60.0-500.0 The nominal AC output voltage from the
(nvo) Allowed (In 8.01 FERRUPS.
software,
75.0-500.0)
45 ratedva 45 RatedVA 850 Change Not 100-30000 | The maximum rated volt-amperes thar the UPS
(rva) Allowed can deliver to your protected equipment without

sounding an Overload alarm
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{umber |Name Sample Display Password to Range Explanation
(Short Form) Change
46 ratedwatts 46 RatedW 600 Change Not | 100-30000 } The maximum rated watts that the FERRUPS
(rw) Allowed can provide to your protected equipme
without sounding an Overload alarm. '
47 ilimitlevel 47 [LimitLvl 123 Change Not 10-253 The level at which the FERRUPS® inverte
(i) Allowed limits current drawn from the batteries.
48 ilimitamps 48 ILimitAmp 229 Change Not 0-600 The approximate level of DC current (in amps)
(ila) Allowed at which the FERRUPS’ inverter will limii
current drawn from the batteries.
49 rackmount 49 Rackmnt 0)No Change Not | 0)No-1)Yes | This parameter shows whether your FERRUPS
{rm) Allowed is a rackmount model or a standard model.
50 startup 50 Startup 1}On Service 0)Off-1)On | This parameter determines whether the UPS
{sta) will be in the Auto mode when you turn the
On/Off switch on. If this is set to 0)Off, the
UPS will stay in the Off mode when you turr
the witch on wuntil you put it into Auto mode. I
this is set to  13On, the UPS goes into the Auto
mode when you switch on the On/Off switch.
51 lowfreq 51 Lowkreq 57.00 Service 45.00-65.00 [The low AC mput frequency at which the
(If) FERRUPS switches to inverter (battery power).
The UPSwill continue to use battery power
until the frequency rises above this point again.
52 highfreq 52 HiFreq 63.00 Service 45.00-65.00 | The high AC input frequency at which the UPS
(h) switches to inverter battery power. The UPS
will continue to use battery power until the
frequency drops below this point again.
53 slewrate 53 SlewRate 100 Service 5-500 The rate at which the FERRUPS’ inverter
(st) tracks a varying AC input.
54 phaselock 54 PhaseLk 500 Service 50-5000 | The pont at which the FERRUPS has locked
(pD onto the AC input phase before it transfers from
inverter (battery power) to AC input power.
55 freqglitchent 55 FregGICnt 3 Service 1-60 The number of cycles that AC mput frequency
(fgc) must be outside of the range set by parameters
51 and 52 before the FERRUPS switches to
inverter (battery power).
56 lineglitchent 56 LineGICnt 3 Service 1-20 The number of AC input glitches in a row that
(lgo) must happen before the FERRIUPS switches to
inverter (battery power).
57 linedelta 57 LineDelta 80 Service 1-512 This parameter helps the FERRUPS determine
(hd) what qualifies as an AC input glitch. Higher
values make the FERRUPS less sensitive to
input line transients.
58 xferdelay 58 XferDly 1.0s Service 0.0-999.9 |The minimum number of seconds the
(xd) FERRUPS will run on inverter (battery power)
before it switches back to AC input power.
59 lowvoutalarm 59 LVOAIm 108.0 | Service 0.0-500.0 | The ou put vgtage at which the FERRUPS
(Ivoa) (In8.01  |sounds a Low AC Output alarm. See the Usgg
software, | Manual. i
0.0-300.0)
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Name Sample Display *Passmord?T Range Explanation
(Short Form) Change
towvoutshutdn 60 LVOShdn 1020 | Service 0.0-500.0 [ The point at which the FERRUPS shuts dow
. (lvos) (In 801 because of low output voltage.
software,
0.0-300.0)
61 hivoutalarm 6] HVOAIrm 1296 | !Service 0.0-500.0 | The output voltage at which the FERRUP:
(hvoa) (In8.01 sounds a High AC Output alarm (See the Use
software, |Manual.)
0.0-300.0)
62 hivinalarm {52 HVIAlrm 1380 | $Service 0.0-5000 | The input voltage at which the FERRUP!
(hvia) (In 8.01 sounds a High AC Input alarm. (See the Use
software, | Manual.)
0.0-300.0)
63 extbroout 53 ExBrOut 1) Yes None (User | O)No-1)Yes | This parameter enables or disables extende:
{ebo) if parameter brownout. If this is set to “Yes,” then thy
39 has been Brownout setpoint (parameter 28) varies fron
changed to 62% of nominal AC Volts In at no load to 80%
“Yes.") of nomina AC Volts In at full load. If this is se
to “No,” the Brownout setpoint (parameter 28
stays at 80%. (See parameter 64.)
64 brownoutv 64 BrnOutV 96.0 Siervice 50.0-5000 [ When parameter 63 is set to 0)No, thi:
(bv) jparameter determines when there is i brownou
condition. When AC input voltage falls below
ithis setpoint, the FERRUPS switches to batters
]I’)OWEI’
lowbattv 65 LoBatV 1050 Siervice 6.00-175.00 | The DC voltage at which the UPS shuts dowr
6 {Ib) Isecause of alow battery The UPS will remair
off until you switch it off and on  again.
66 nearlowbattv 66 NLBatV 11.00 Service 6.00-175.00 | The battery voltage at which the UPS sounds
(nlb) Near Low Battery alamm. (See the Use
1Manual.)
67 highbattv 6.7 HiBatV 15.00 S ervice 6.00-200.00 | The battery voltage at which the UPS sounds ;
{hb) High Battery alarm (See the User Manual )
68 lowruntime 6 8 LowRunTm 6m None (User 0-999 VWhen runtime (parameter 9) drops to this point,
(Ir) if parameter the FERRUPS sounds a Low Runtime aarm
219 has been { See the User Manual.)
(zhanged to
“Yes.")
69 battamphours 159 Batt AH 31 S ervice 520000 {1The amp-hour capacity of the FERRUPS
(bah) L ratteries.
70 runtimek 7 O RuntimeK 20 B arvice [-200 £\ constant that the FERRUPS uses to calculate
k) r untime,
71 testlevel V| Test Level 3 1 Jone (user 0-3 T'his determines which parts of the Automatic
(th it "parameter Siystem Test the FERRUPS will do. See tbe
3 9 has been 1 Jser Manual for more information.
¢ -hanged to 0=None;
“Yes.") I=Logic Test;
2=Logic and Inverter Tests;
3=Logic, Inverter, and Battery Tests.
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Number |Name Sample Display Password to Range Explanation
(Short Form) Change
72 testint 72 Testint 7dy None (User | 0 (Off}-366 | The number of days between Automatic System
(tei) if parameter Tests. See the User Manual for more inf;
39 has been mation on the test.
changed to
“Yes.™)
73 testtime 73 Test(@ 1:00:00 Nene (User |  00:00:00- | The time of day (in 24-hour time) when the
{tt) if parameter | 23:59:59 | FERRUPS will do the Automatic System Test.
39 has been
changed to
“Yes.”)
74 nomilimnit 74 NomlLimit 360 Service 10-999 The maximum current the FERRUPS can draw
(nil) from its batteries when it runs on battery power.
75 batttesttime 75 BT Time 60s Service 0-9999 The number of seconds the FERRUPS must run
(btt) (In 8.01-8.05 | on battery power during the battery test before
software, |it compares calculated runtime to the Low
(0-999) Runtime alarm setpoint,
76 pfmtemp 76 PFM Temp 28¢ Change Not - 6310193 |The temperature of the Power Factor Module.
(pt) Allowed
7 autorestart 77 AutoRst 60s Service 0-9999 When you have shut down the FERRUPS using
(ar) an off or shutdown command (see the User
Manual), or when an alarm shuts down the
FERRUPS, this is the minimum number of
seconds the FERRUPS will remain off before it
can restart automatically. To disable the
automatic restart, set this to “0.”
78 alarmsenable 78 AlmEnbl 1)Yes Service 0)No-1)Yes [This parameter enables or disabl 63‘
(ae) FERRUPS' ahility to sense an aarm.
79 consolemode 79 Console Mode None (User [-4 This parameter helps make the UPS compatible
{cm) if parameter with CheckUPS. Setting affects parameter 97.
39 has been | = UPS sends inverter/alarm messages.
changed to 2 = UPS suppresses inverter/alarm messages.
“Yes.*) 3 = UPS does not echo back commands.
4 = UPS sends the “F~ string every 15 seconds
(See Section 307.)
80 ambtempalarm 80 AT Alarm 60¢ Service 0-200 The point a which the FERRUPS sounds :
(ata) High Ambient Temperature alarm. See the
User Manual.
81 ambtempshutdn 81 AT Shdn 70c Service 0-200 The point a which the FERRUPS shuts dowr.
{ats) because of a High Ambient Temperature.
82 hstempalarm 82 HT Alarm105¢ | Service 0-200 The point a which the FERRUPS sounds
{hta) High Heatsink Temperature alarm. See the
User Manual.
83 hstempshutdn 83 HT Shdn110¢ Service 0-200 The point a which the FERRUPS shuts dowr
{hts) because of a High Heatsink Temperature.
84 Xtempalarm 84 XT Alarm 75¢ Service 0-200 The point a which the UPS sounds a Higt
(xta) Transformer Temperature alarm. See the Use
Manua. In models that do not mogii@!
transformer temperature, this is set l
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‘umber | Name Sample Display Password t Range Explanation
(Short Form) Change
85 xtempshutdn 85 XT Shdn 85¢ Service 0-200 The point at which the FERRUPS shuts dowr
. (xts) because of 4 High Transformer Temperature.
In models that do not monitor transformer
temperature, thisis set to “0.”
86 pimtempalarm 86 PF Alam 85¢ Service 0-200 The point at which the FERRUPS sounds a
(pta) High Power Factor Module Temperature alarm.
See the User Manual.
87 pfmtempshtdn 87 PF Shdn 95¢ Service 0-200 The point at which the FERRUPS shuts down
(pts} because of a high Power Factor Module
temperature.
88 acvofault 38 VOutFlt 24.0 Service 0.0-500.0 The point at which the FERRUPS shuts down
(vof) (In 8.01 because of output power problems.
software,
0.0-300.0)
89 invrelaydelay 39 RIyDly 0s Service 0-9999 When the UPS starts running on inverter
(ird) (Reserved in 8.01 (battery), this is the number of seconds the UPS
software) will delay before it activatesthe inverter relay.
9 remotebaudrate 70 Rem Baud 7 Service [0): 50-  [The baud rate of the control panel’s RJ-45
(rb) {07}: 1200 baud [15): 38400 | (phonejack) connector. If you have adevice
connected to the port, changing the baud rate
could cause communication problems. Settings:
[01:50, [1:75, [2}:110, [3]:135, [4]:150,
[5):300, 16]:600, [7):1200, [8):1800, [9]:2400,
[ 10]:3600, [I 1]:4800, [12]:7200, [13]:9600,
[14]1:19200, [15):38400.
t remotewordfmt 3 RemWordFmi O | Service 0-7 This parameter sets the data word format of the
(rwi) 00]: 8N1 control panel’s RJ-45 (phone jack) connector
on 4,3-18K VA models. Call BEST for more
information.
92 remotehandshake 32 Rem HndShk 15 | Service 0-15 This parameter enables or disables hardware
(rh) 3Rx|STx|CTS|RTS and software handshaking of the control panel’s
RJ-45 (phone jack) connector on 4,3-18KVA
models. Call BEST for more information.
93 remotercp 73 Rem RCP 1)Yes Service NNo-1)}Yes | When thisis 1)Yes, the control panel's RJ-45
(rrep) {phone jack) connector (4.3-18K'VA models) is
set up to communicate with the control panel.
When it is st to O)No, the connector acts as an
RS232 communication port.
%] ‘emotectrl 4 Rem Ctrl 15 Service 0-3 1 This parameter enables or disables messaging
1c) ico|Err|Msg|P=> and echoback on the control panel’s RI-45
connector. Call BEST for more information.
95 sonsolebaudrate 15 Con Baud 7 Service [0]: 50- The baud rate of'the UPS' communication port.
ch) 07]: 1200 baud ‘15]: 38400 |If you have adevice connected to the RS232
port, changing the baud rate could cause com-
(See munication problems. Settings: [0]:50, [ 1]:75,
Ixplanation |[2]:1 10, [3]:135, [4}:150, [5]:300, [6]:600,
column.)  |{7]:1200, [8):1800, [9]:2400, [10]:3600,

[11}:4800, [12]:7200, [13]:9600, [14}:19200,
r151:38400.

Page 19

TIP 503 August 15, 1995



lumber |Name Sample Display Password to Range Explanation
(Short Form) Change
96 consolewrdfmt 96 ConWordFmt O Service 0-7 The data word format of the RS232
(cw) [00]: &N communication port. Settings: 8N1, 8N2, 7
N2, 7EL, TE2, 701, and 702. Changing
setting could cause communication problems.
97 cons&handshake |97 Con HndShk 12 Service 0-15 This parameter enables and disables hardware
(ch) SRx{STx| | and software handshaking at the RS232
communication port.
9% consolercp 98 Con RCP (0)No Service (0)No-1)Yes When this is set to 1)Yes, the FERRUPS
{crep) communication port is set up to communicate
with a control panel. When thisis set to 0)No,
the communication port acts as an RS232 port.
99 consolectrl 99 Con Ctrf 15 Service 0-31 This parameter enables and disables UPS
(cc) Eco|Err|Msg|P=> messaging and echoback of the UPS' RS232
communication port (on the back panel).
100 searchi 100 Search #1 Service upto20 |To endble the UPS to automaticaly log onto the
(s1) Network UPS | characters.  |host system that it is connected to, you can use
this parameter to enter the string the host
system uses to search for a UPS.  When the UPS
receives this search string, it will respond with
the string you enter in parameter 102. See
parameters 101-103.
101 search2 101 Secarch #2 Service upto 20  [When the UPS receives this search string, it
(s2) Network UPS 1 characters. |will execute the command you enter in
parameter 103.
102 response | 102 Response # 1 Service Upto40 See parameter 100. When the UPS recelv
(rt) UPS #1 active characters. | search string you enter in parameter 100, id
respond to your host system with the string you
enter for this parameter (102).
103 response? 103 Response #2 Service up to 40 See parameter 101. When the UPS receives the
(12) characters. | seach string you enter in paameter 10 1, it will
execute the command you enter in this
parameter (103).
104 relaymask | 104 RMask1 65535 Service 0-65535 This parameter determines which of the alarms
(rm1) PONMLKJIIGFEDC A-P will activate the alarm relay contact at the
BA FERRUPS RS232 port (on the back panel).
(See Section 500 to program this parameter.)
105 relaymask? 105 RMask?2 65535 | Service 0-65535 ‘This parameter determines which of alarms Q-
{(rm2) 543210ZY XWWTS T will activate the alarm relay contact at the
RQ FERRUPS RS232 port (on the back panel).
(See Section 500 to program this parameter.)
106 epomode 106 EPO Mode O Service 0-16 This parameter selects the Remote Emergency
(em) L Power Off Mode. (See Section 400.)
107 epodebounce 107 EPODbe 0.3s Service 0.0-999.9 | The length of Emergency Power Off signal that
(edb) the FERRUPS requires. (See Section 400.)
108 |epodelay 108 EPODIy 0.1s Service 0.0-999.9 | The amount of time the FERRUPS delays a
(edl) Remote Emergency Power Off shutdown after
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Number |Name Sample Display Password to Range Explanation
(Short Form) Change
pabase 109 PABase 3560 Change Not 0-20000 This parameter affects FERRUPS transfers.
{(pab) Allowed
110 cfacvin 110 CFACVIN 1180 [ Change Not 0-32767 The calibration factor numerator for AC input
{(cfvin) Allowed (In 8.01 voltage.
software,
0-3000)
111 cfacvid 111 CFACVID 554 | Change Not 1-1023 The calibration factor denominator for AC
(cvid) Allowed input voltage.
112 cfacvon 112 CFACVON 1180 | Change Not 0-32767 {Thecalibration factor numerator for AC output
(won) Allowed (In8.01 |voltage.
software,
0-3000)
113 cfacvod 1 13 CFACVOD 554 | Change Not [-1023 The calibration factor denominator for AC
{cvod) Allowed output voltage.
114 cfacaon 114 CFACAON 68  |Change Not 0-32761 ‘The calibration factor numerator for AC output
(caon) Allowed (In8.01  |current
software,
0-2200)
115 cfacaod 115 CFACAOD 44 | Change Not 1-1023 The calibration factor denominator for AC
(caod) Allowed output currert.
116 [cfdevn 116 CFDCVN 1100 |Change Not 0-32767 | The calibration factor numerator for DC
{cdvn) Allowed (In 8.01 voltage.
software,
_. 0-17500)
117 cfdevd 117 CFDCVD 629 Change Not [-1023 The calibration factor denominator for DC
(cdvd) Allowed voltage.
118 cfdcan 118 CFDCAN 2732  Change Not O-32767  The calibration factor numerator for DC
(cdan) Allowed (In 8.01 current.
sofiware,
0-2000)
119§ cfdcad 119 CFDCAD 512 Change Not 1-1023 The cdibration factor denominator for DC
(cdad) Allowed current.

120 softwver 120 SW Ver 8.02 Change Not | 00.00-99.99 |The FERRUPS software version for units witt
(8.01-8.05 |(sv) Allowed 8.01-8.05 software versions. See paramete:
software) 138 for higher software versions.

(8.06 and| efchgn 120 CFCHGN 1000 | Change Not 0-32767 The calibration factor numerator for charges
higher (cm) Allowed current.
software)

121 nvchecksum 121 Chksum [CF8h  [Change Not 0000h- Nonvolatile RAM Checksum for units witt
(8.01-8.05 (c) Allowed FFFFh 8.01-8.05 software versions. See paramete:
software) 138 for higher software versions.)

(8.06 and|cfchgd 121 CFCHGD 1023 (Change Not 1-1023 The calibration factor denominator for DC
higher | (ced) Allowed amps (charging current).
software)
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Number |[liame Siample Display jPassword to Range Explanation
(Short Form) Change
122 romchecksum 122 ROMChk 41B7h [(Change Not 0000h- EPROM Checksum for ““its with 8.01-8.05
8.01-X 05 [|(Ks) Allowed FFFFh software versions. See parameter 139 l
software) higher software versions.
(8.06 and [chargertype 122 Chyr Type O Service 0-3 The type of charger installed:
higher  |l(et) 0 = Hardware float charger.
software) 1 = Software-controlled float charger.
2 = Software-controlled hysteresis charger.
3 = Disabled; independent external charger.
123 maxchargeamp 123 MaxChgA 20.0 |~hange Note 1.0-99.9 If parameter 122 isset to “1” or “2.” parameter
(8.06 and f{{mc) jliowed 123 isthe continuous rated charger current. The
highcr average charger current cannot exceed this
software) value. If parameter 122 is set to*(),” parameter
123 is not effective.
124 lowchargerv 124 LoCV 1300 | Service 0.0-200.0 When parameter 122 is set to “2,” this
806 ad J(lew) parameter is the low charging voltage setpoint.
higher The charger is started when DC volts fall below
software) this value.
125 floatchargerv 125 FItCV 13.60 | Service 0.0-200.0 |When parameter 122 is set to “1,” this
(806 and | (fev) parameter is the float charger voltage level. The
higher FERRUPS maintains the battery voltage at this
software) level if possible.
126 |highchargerv 126 HICV 14.40 | Service 0.0-200.0 |When parameter 122 is set to “2" this
(8.06 and {{hcv) parameter is the high charging voltage setpoint.
higher The charger isturned off when DC voltsrise
software) above this value,
127 equalizechargerv 1127 EqICV 12.60 | Service 0.0-200.0 When parameter 122 is set to*2” or “3,
(806 and |(ecv) parameter is the equalize charging voltage
higher setpoint. When battery voltage is below this
software) point, the charger equalizes the batteries.

128 chargerondelay 128 ChOnDly 240s | Change Not 2-9999 The amount of time (ir. seconds) that the
(806 and {{cod) Allowed FERRUPS will delay before stating the
higher charger afier startup or after am inverter run.

software)

129 lowacdelay 129 LoACDly 5s | Change Not 1-255 once the FERRUPS sensesa low AC output,
806 and }(lacd) Allowed this parameter determines the number of
higher seconds the unit waits before causing a Low AC
software) Output alarm shutdown.

130 Reserved [30 --Reserved-- - — —
(8.06 and
higher
software)
131 Reserved 13 1 --Reserved-- —_ - —
(8.06 and
higher
software)
132 Reserved 132 --Reserved-- — -
(8.06 and
higher
software)
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Number |Name Sample Display Password to Range Explanation
(Short Form) Change
i3 Reserved 133 --Reserved-- — — —
d
T
software)
134 Reserved 134 --Reserved-- — — —
(8.06 and
higher
software)
135 Reserved 135 --Reserved-- — —_ —
(8.06 and
higher
software)
136 Reserved 136 --Reserved-- — — —
{8.06 and
higher
software) )
137 softwver 137 SW Ver 8.06 Change Not | 00.00-99.99 | The FERRUPS sofiware version for units with
{8.06 and | (sv) Allowed 8.06 and higher versions. See parameter 120
higher for earlier software versions.
software)

138 | nvchecksum 138 Chksum 1 CF8h Change Not | OOOOh-FFFF Nonvolatile RAM Checksum for units with
(8.06and | (c) Allowed 8.06 and higher software versions. See
higher parameter 121 for earlier software versions.

software)
139 |romchecksum 139 ROMChk 41B7h|Change Not | 0000h-FFFFh EPROM Checksum for units with 8.06 and
(3. d | (res) Allowed higher sofiware versions. Sce parameter 122
b for earlier software versions.
50 e)
307 The Format Command
The format command tells the FERRUPS to send system status and metering information in a fixed format. This
information can be incorporated into your host system software without any text or punctuation. The data string
is made up of
1. For 8.01-8.04 software, <cr><if><gr>, or a cariage return, a line feed, and another carriage return.
For 8.05 and higher software, <cr><cr><If>, or two carriage returns and a line feed.
2. 80 ASCll characters that represent 40 hexadecima bytes of information.
3. <er><cr><|f>, or two carriage returns and a line feed.
The data is in the format shown in the table below and on the next  two pages.
Characters # Bytes Description
header Not For 8.01-8.04 software, a <cr><|f><¢r> or <QDH><QAH><ODH> sequence.
Applicable | For 8.05 and higher software, a <cr><cr><If> or <ODH><QDH><OAH> sequence.
O-l ! Month (BCD) Range: 01-12
! Day (BCD) Range: 01-31
——‘ | Hours (BCD) Range: 00-23
6-7 1 Minutes (BCD) Range: 00-59
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Characters # Bytes Description
8-9 Seconds (BCI») Range: 00-59
10-11 1 System Mode (BCD) Range: 00-03 00 = Off: 01= Auto; q
02 = Line Conditioning; 03 = Inverter (Battery Powe
12-13 1 eserved.
14-15 1 4larm Status (BCD) Range: (J)0-01 00 = Alarms disabled, 01 = Alarms enabled.
16-17 1 nverter Status (BCD) Range: 0(-01 00 = Inverter isoff; 0l1=Inverter ison.
18-19 ! “harger Status (BCD) Range 00-01 00 = Charger isoff; 01 = Charger ison.
20-21 ] Alarm Status Register #1, alarms A-H (bit-mapped, 1=true). See the information below.
Bit Position
I 6 5 4 3 2 1 0
Alarm High Output High LOW LOW High Near LOW
Ambient Overload AC AC Runtime | Battery LOW Battery
Temp out out Left Battery
22-23 ! Alarm Status Register #2, alarms |-P (bit-mapped, 1=true). See the information below.
Bit Position
7 6 5 4 3 2 l 0
Alarm | Emergency Check | Check Check Check High User High
Power Memory Inverter | Battery | Charger Trans- Test Heatsink
Off former | Alarm Temp
Temp
24-217 2 AC Volts In (BCD) Range: 0000-9599 .
283 1 2 AC Volts Out (BCD) Range: 0000-9999
32-35 2 Reserved.
36-39 2 AC Current Out in Amps(BCD) Range: 0000-9999. A decimal point isimplied after the third digit (xxx.x
40-45 3 Volt-Amperes (VA) Out (BCD) Range: 000000-999999
46-49 2 JC Current in Amps(BCD) Rarge: 0000-3999. A decimal point isimplied after the third digit (xxx.x).
50-53 2 JC Volts(BCD) Range: 0000-9999. A decimal point isimpliedafter the third digit (xxx x).
54-57 2 “requency in Hz (BCD) Range: 0000-9999. A decimal point isimplied after the second digit {xx.xx).
58-61 2 untime Minutes Remaining (BCD) Range: 0000-9999
62-65 2 Ambient Temperature in Degrees Celsius {BCD) Range: 0000-9999
66-67 2 Alarm Status Register #3, alarms Q-X (bit-mapped, I =true). See the information below.
Bit Position
7 6 5 4 3 2 ] 0
Alarm | Reserved | Reserved | Reserved | Reserved Call High Probe Check
Service AC Missing PFM
Input Temp
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— o
Characters | # Bytes Description
68-69 2 Alarm Status Register #4, alarms Y-Z and O-S @it-mapped, 1=true). See the information below
‘ . Bit Position
7 6 5 | 4 | 3 l 2 | ! 0
Alarm | Reserved | Reserved| Reserved| Reserved| Reserved| Reserved | Reserved | Reserved

70-71 1 Zonsole Error Codes. 00 = No error 08 = Too many parameters
0 I = Unrecognized command 09 = Value out of range
02 = Not implemented OA= Bad password
03 = Number expected OB = Password required
04 = Bad/missing keyword OC = Parameter not programmable
OS = String expected OD = Cannot change system mode
06 = Keyword or number expected OE = Unrecognized error code
07 = Additional parameters expected

72-73 ! ADRS. Range: 00-FF. A/D conversion value of gux board input.

14-17 2 software Version number.

78-79 I “hecksum Byte (Hexadecimal, 00-FF is valid). Equal to the 2's complement hex sum, without carry, of the

receding 39 two-digit hexadecimal numbers.
trailer Not wr><cr><lf> or <ODH><ODH><OAH> sequence
\pplicable

400 Remote Emergency Power Off

.

The Remote Emergency Power Off feature on pin 2 1 lets you shut down the FERRUPS  output power through
your computer room's emergency shutdown switch. Usually, the computer room's emergency shutdown switch
shuts down AC input power to al of the equipment that is connected to the switch. This kind of switch can shut
down the FERRUPS' input power if FERRUPS receives its input power through the emergency shutdown  switch.
However, this setup will not shut down the output power that the FERRUPS provides to the protected equipment;
ingtead, the FERRUPS will continue to provide output power until its batteries ryn down. To set up the
emergency shutdown switch to shut off the FERRUPS  output power, you need to use the Remote Emergency
Power Off feature.

To shut down the FERRUPS output power, your computer room's emergency shutdown switch must have a set
of contacts that apply the +12 VDC level on pin 6 (or on pin 18) to pin 21. Use a shielded, single twisted pair
cable to connect your switch to these pins. Do not use pin 14.

A brief connection between pins 6 and 21 (or pins 18 and 2 1) will shut down the FERRUPS output and dtart
the Emergency Power Off darm As long as pin 6 or pin 18 is connected to pin 21, you cannot restart the

FERRUPS to provide output power. To restart the UPS, break the connection between pins 6 and 2 1 (or between
pins 18 and 21). Then, tom the FERRUPS On/Off switch off and on again. (You can put the UPS in the Auto

Mode ingtead of turning the On/Off switch off and on again.)
Note: The +12 VDC level on pin 6 or pin 18 isonly available when the FERRUPS is operating,

You can change the way the Remote Emergency Power Off feature operates by using parameters 106, 107, and
108. Seethe ingtructions in Sections 401-403.
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401 Changing the Remote Emergency Power Off Mode (Parameter 106)

Parameter 106, EPO Mode, lets you decide which of four available features you want to use. The tables below
describe these features. All four are off when the FERRUPS is shipped to you. To choose one or more of the
features, simply add the values of the features you want to use and use the total as the new parameter setting.
you don’t want to use any of these features, leave the setting at 0. You can completely disable the EPO feature
by setting parameter 106 to 16. (See Section 305 for information on programming parameters.)

Q.

Name | Value What the FERRUPS Does When What the FERRUPS Does When

You Select ""his Option You Leave this Off
Rst 8 The FERRUPS automatically restarts when | The FERRUPS does not restart until you break
{Restart) the emergency power ofT signal from your | the connection between pins 6 and 2 1 (or 18 and

emergency shutdown switch stops. 2 1) and turn the UPS on manually.
Inv 4 The FERRUPS will only shut down if it | The UPS will shut down when it receives the
(Inverter) receives the emergency power off signal | emergency power off signal regardless of
when it is running on battery power. whether it is running on AC input or battery

power,
Lvl 2 Level-sensitive. The UPS responds to a level | Edge-Sensitive. The UPS responds to an emer-
(Level) emergency power off signal (not a rising or | gency power off signal made up of rising or
falling signal). (See the table below.) falling voltage. (See the table below.)
Neg 1 FERRUPS responds to 0 voltson pin 21 as | FERRUPS respondsto 12 voltson pin 21 as &’

{Negate) an emergency power off signal. emergency power off signal.

Examples: If you chose the Restart and Level features, you would add the values (8 and 2) to get your new
parameter setting (10).
Using the Level and Negative Features
Level | Negative What FERRUPS Does

On Ooff Pin 6 or IX isusually not applied to pin 21, so the UPS usually receives nos.gnal (0 volts).
When pin 6 or 18 is applied to pi” 21 and  the UPS receves a steady or level 12-volt signa,
the UPS will shut down its output power and start the Emergency Power Off alarm,

On On Pin 6 or pi” 18 is usualy applied to pin 2 1, 0 the UPS usualy receives a 12-volt signal. After
pin 6 or IX is removed from pin 2 | and the UPS is not receiving a signd (0 volts), the UPS
will shut down its output power and start the Emergency Power Off alarm.

Ooff Off Pin 6 or 18 is usually not applied to pin 21, so the UPS usually receives no signal (0 volts).
When pi” 6 or 18 is applied to pin 2 1 and the voltage is rising to 12 volts, the UPS will shut
down its output power and start the Emergency Power Off alarm

Off On Pin 6 or 1X usualy is applied to pi” 21, so the UPS usudly receives a  12-volt signa. When pin
6 or 1X is removed from pin 21 and the voltage is falling to 0 volts, the UPS will shut down
its output power and start the Emergency Power Off alarm.

402 Changing the Length of Emergency Power Off Signal FERRUPS Requires (Parameter 107)

Using parameter 107, you can aso tell the FERRUPS how long an emergency power off signal should be. .

Note:  This delay only works if “level” is set (on) in parameter 106. (See Section 40 1.)
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In some environments with a lot of electrical noise, the noise could act like an emergency power off signd. To
make sure that the FERRUPS recognizes a true emergency power off signal, you can change the value of
parameter 107.

. As shipped, the FERRUPS' parameter 107 is set to (,3s (.3 seconds). This means that the FERRUPS will wait
for an emergency power off signal on pin 21 that is a least 3 seconds long. If you want the FERRUPS to wait
for alonger signal, you can change the setting of parameter 107. (See the Parameter Table in Section 306 for

more information.)

403 Changing FERRUPS’ Delay Before Shutdown (Parameter 108)

As shipped, the UPS waits 0.1 seconds after it recognizes an emergency shutdown signal before it shuts down
You can adjust this delay by changing the value of parameter 108. (See the Parameter Table in Section 306.)

500 Using the RelayMask Parametersto Control the Alarm Contacts

The RelayMask parameters (104 and 105) let you choose which alarms will operate the aarm signal contacts at the
UPS communication port For more information on the alarm contacts, see the FERRUPS User Manual (Section 403).

As shipped, the alarm signal contacts change status whenever the UPS alarms. By programming the RelayMask
parameters, you can set up the alarm contacts so they will only change status during certain alarms. RelayMask1
(parameter 104) is for alarms A-P, and RelayMask (parameter 105) is for alarms Q-T. No matter how you
program these parameters, when the On/Off switch is off, the alarm contacts will act as if an alarm is present.

To program parameters 104 and 105, follow these steps.

°:

2.

Enter the Service password (2639). If you are using a FERRUPS control panel, use the [PROGRAM]
key to enter the password. Ifyou are using a termina or computer, use the password (or pw) command.

Display parameter 104 (RelayMaskl). If you have a control panel, press [DISPLAY] [1] [0] [4]
[ENTER]. If not, enter display 104 on your computer or terminal.

Parameter 104 determines whether alarms A-P will activate the contacts At the factory, it is set to
65535; this setting means all of the alarms (A-P) will activate the alarm relay contacts.

If you do not want any of the alarms to activate the contacts, write O for the “Total” on the next page.
If you want some of the alarms to activate the contacts, find the Alarm Value for each of those alarms
and write it in the third column on the next page. Write O for each alarm that you do not want to activate

the contacts. Then, add the numbers in the third column.

For example, to enable alarms A (Low Battery), B (Near Low Battery), and C (High Battery), write 1
for darm A, 2 for darm B, 4 for darm C, and O for the rest of the alarms. The totd is 7.

Note:  For the AS/400, you should only enable the alarm signal contacts for the Low Battery and Near
Low Battery alarms. In the blanks on the next page, A=1, B=2, C through P=0, and Total=3.
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Alarm

Low Battery (A)

Near Low Battery (B)

High Batery (C)

Low Runtime (D)

Low AC Output (E)

High AC Output (F)

Output Overload (G)

High Ambient Temperature (H)
High Heatsink Temperature (I)
User Test Alarm (J)

High Transformer Temperature (K)
Check  Charger(L)

Check Battery (M)

Check Inverter (N)

Memory Check (0)

Emergency Power Off(P)

Now, change the parameter 104 setting to the total you found in step 3. If you have a control panel, use
the [PROGRAM] key to change the setting; if not, use the

or computer.

Alarm Value

Enter O to disable contacts or
the Alarm Value to enable them

!
2
4
8
16
32
64
128
256
512
1024
2048
4096
8192
16384
32168

program (or pr) command at your terminal

Next, display parameter 105 (RelayMask2); this parameter is for darms Q-T. If you have never changed

the setting, it should be 65535 now, which means aarms Q-T will &l activate the alarm signal contacts.
If you do not want any of these alarms (Q-T) to operate the dlarm contacts, write O for the “Total” belo

Note: For AS/400, the contacts should be disabled for dl of these alarms. Write O for the “Total.’

b
)

If you want some of the alarms to operate the contacts, write the Alarm Value for each of those alarms
in the blanks below; write “0” for any alarm that you do not want to operate the contacts. (Notice that

severd adarms are “Reserved”; this means no adarm has been assigned to these letters, and the alarms
will not appear on your UPS.) Now, add the numbers in the third column.

Alarm

High PFM Temperature (Q)
Probe Missng (R)

High AC Input(S

Cal Service (T)

Reserved (U)
Reserved (V)
Reserved (W)
Reserved (X)

August15.1995

Alarm Value

!
2
4
8
16
32
64
128
256
512
1024
2048
4096
8192
16384
32768
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Enter O to disable contacts or

the Alarm Value to enable them




1. Change the parameter 105 seiting to the tota you found in step 6. (Use the [PROGRAM] key on the
control panel or the program or pr command on a termina or computer.)

8. Display parameter 104 and 105 to verify the settings.

600: Connecting an External Relay to Monitor the Dry Contacts

The FERRUPS provides a 12 VDC, 0.5-amp source on pin 14 that you can use to power an externa relay. See
Figure 5. When you connect the refay, you must place a IN41 48 or equivalent diode in parallel with the relay coil
to clamp spikes. Spikes are induced when the relay coil is de-energized.

The FERRUPS' dry contacts are rated at 25 volts AC or DC and 250 mA.
A CAUTION: If you do not connect the diode in parallel with the relay coil, the spikes could damage

the logic board or make it reset. If the logic board resets, it loses any parameter
changes you have made and some programming important to your model .

__ /]
T
w 12VDC, 0.5AMP
@ @ Source
: :
D ) mares ¥ +| Relay1
® -
&
Gfoa
D
®
@ Common Alarm
@A | IN4148
@ ,)_ N.DO. Alarm
@ Contact
N.O. Inverter Contact @ @
Gommen et ||~
Figure 5
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+12 Level ..... .. 3
+12VDC ..... 3
Acampsiout ......... 12
Acvofault ........... 19
Acvoltsn  ........... 12
Acvoltsout .......... 12
Alam Contacts ...... 27,28
Alam Status ........ 24
Alam Status Register 24
Alarmlog ........... 1 4
Alams ............. 27,28
Alarmsenable ........ 1 8
Alarmshelp .......... 8
Ambtemp ........... 13
Ambtempalarm ... 1 8
Ambtempshutdu ...... 18
AS/400 ............. 2 7
Autorestart .......... 18
Badpassword 15
BASIC program 5
Battamphours 1
Batttesttime ... 1 8
Beepfreq ...... 14
Brownlevel .... 14
Brownoutv .... 17
Cfacaod ........... oo 21
Cfacaon ..ooovvniin 21
Claovid ..o 21
Clacvin .oovovviins 21
Cfacvod ...oovvvies e 21
Clacvon ...ovvvii e e, 21
Cldcad ...ooovviis 21
Cldean ....oovvvves . 21
Cfdevd ..vvviiies 21
Cfdevn ooovviiiin . 21
Charger Status ...... .....ooiiiiiiiio... 24
Checksum Byte ..... .......oooii..... 25
CheckUPS ......... . ... 3
Commands ......... .................. 6,8
Help ooveeeee 8
Parameter ...... ..., 9
Status .......... .9
Computer .......... L. 4, 12
ConsoleErrorCodes ................... 25
Consolebaudrate .... ................... 19
Consolectr] ......... ... ................ 20
Consolehandshake ................... 20
Consolemode ...... ... 18
Consolercp  «ovvvvnn 20
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Consolewrdfmt .......
Contacts
darm, inverter ....
Contdisplay .........
Contstatus ..........
Crestfact ............
Ctrlpw

Emergency Shutdown Switch
Emulation Program .......
EnviroCom .......oovvtt
Epodebounce
Epodelay

Features
Format Command .......
Fregolitchent  ...........
Frequency ..............
Fulload

Hardware Handshaking
Heatsinktemp ........
Hep ...............

Highbattv ...........

Highfreq
Hivinalarm ..........
Hivoutalarm .........
Hstempalarm ........
Hstempshutdn .......

|l b att
Nimitamps
Tlimitlevel
Interface cable
Interface Kits
Inverter Status
Inverterlog
Invmin

Linedelta
Lineglitchent
Lowbattv
Lowfreq
Lowruntime
Lowvoutalarm
Lowvoutshutdn




Maxacvi .......... C .15 Remotercp ........... . e 19
Maxacvo ......... . . ....... .15 Remotewordfmt ....... . .. . ... 19
Maxdev .......... . .. ...... .14 Responsel ........... .. .. ... 20
Maxva ... 15 Response2 ........... .. .. ... 20
AV 14 Romchecksum ........ .22
TACVO .« e veeeeeeee s 15 RS232 Communication 3,4
Mindev .......... .. . . oo 14 Runtimg¢ ............. .13
Minva ........... . .. . .15 Runtimek ............ 17
Modelindex ...... .. .. . .. 15
Modems ......... . .. .. 4 Search 1.. ... ... 2 0
Month ........... ..  ........ oo 23 Search2.. ... . ... 2 0
Said inteface.. ... ..., .4
Nearlowbattv e 1T Senalnumber A . .. 15
Networks ... ... .. 3 Slewrate ... .1 b6
Nomfreq ... ... .. .. 15 Software Verson.............. .2 5
Nomilimit... ... .. ... 18 Softwver . ... ... ..., L2 01
Nomvin.. ... .. oo 15 Startup .l 16
Nomvout e ... 15 Syshours ... ... .. ... ... 14
Nvchecksum 4 System Mode. ......... 24
Overloads 14 Terminal ... 4,12
Termind  Emulation ... ... . .. 4
Pabase  ......... 21 Testint .............. 18
Parameter Table .. ....... 12 Testlevel ..... 17
Parameters .. . 9 TestresultS  ovvvviin e 14
Paramkeywords . 9,10 TESHME v ovvenreenes oo 18
Password Time oo 12
assword command .. .. ) 1
Qer Password .. .. ) 1 Unitident 13
Pasiwo r d S.. ... . 1
PfcTempShtdn ............... : : 19 Vedimt ... 14
Pfmtempalarm ............... . : 19 Vaout ... 12
Pfmtempshtdn  ............... 19 Vbatt ... 13
Phaselock .........oevennen. . . 16
Positive Ground Battery System . : 4 WaltS .o 13
Powerfact ..........oo.oints. . . 13
Powerout ...............o... 14 Xferdelay ................... 16
Program ...........ooieen. 9.11 Xfartemp ...ovvvvviiiiiiiiis i 13
Xtempalarm ................. ... ...... 18
Rackmount «.......coovnnn. L 16 Xtempshutdn ................ ........... 19
Ratedva .................. e 15
Ratedwatts ................ . . 16
Relay Contacts ............. 3
RelayMask ................ : 27,28
Relaymaskl ............... . .2 0
Rdaymak ............... . : 20
Remote Control Pands ..... . .3
Remote Emergency Power Off 3,25

Delay Before Shutdown . 217

Length of Signd ........ . . 26
ode . ................ . . 26
R*baudrate ............ . . 19
Remtectrl «.vovvnvnennnn.. ) .1 9
Remotehandshake . 1 9
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. FERRUPS® Written Scheduled Maintenance Procedure

Use TIP 605 with this TIP to record the responses to the steps below.

1. Name and signature of the contact person who authorized the maintenance and UPS test.
Does the cusomer understand that during this procedure the load equipment must be
powered down if the bypass is “break before make’ or if the UPS is a line cord modd?

2. Comments orproblems regarding the UPS. Record any comments or problems the UPS has
had since its last scheduled maintenance.

3. Is the UPS environment clean andfreefrom dust and dirt? If the UPS is not in a safe, clean,
dry area, sop and cal BEST’s Technica Support a 800-356-5737.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD
EQUIPMENT FOR STEPS 4, 5, AND 6.

Note: If you have aBEST “make before break” bypass, switch it to Line. If you have
a BEST “break before make” bypass, a non-BEST bypass or a line cord UPS
. unit, protect your load equipment by shutting it down.

4. FloorSaver models only. Follow this step only if your FERRUPS is a FloorSaver FD or
FE model. See if the battery extension cable [BAA-0024) is ingtaled on the back of the
FloorSaver unit. If not, you must bypass or turn off the load equipment and then turn off the
FERRUPS unit. Turn off the DC switch and inddl the battery extension cable.

A WARNING!

These procedures must be performed by a qualified technician ONLY'!

UPS units are designed to provide power under a variety of operating conditions.
Dangerous voltages may be present even if AC line or DC voltage is removed.
TEST BEFORE TOUCHING!

Turn off the UPS power switch (500 VA « 3.1 KVA models) or key switch
(4.3 - 18 KVA models) and then remove AC line and DC input power before continuing.
UPS batteries are high current sources. Shorting battery terminals can cause severe
arcing, equipment damage, and injury. A short circuit can cause a battery to explode.
Always wear protective clothing and eye protection
and use insulated tools when working near batteries.

LPT-0604E ©Copyright 1994, Best Power Technology, Inc. RESTRICTED
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TURN OFF THE UPS AND REMOVE AC LINE AND DC INPUT POWER TO
THE UPS BEFORE REMOVING THE COVER AND CONTINUING WITH
STEPS 5 AND 6. TEST BEFORE TOUCHING! .

Cover Removal:

For ME or FE 500 VA « 3.1 KVA models- Remove the#1 Phillips screw on the top of the
unit and loosen the #2 Phillips screw on the front of the unit behind the sticker.  Then, dide
the cover forward until it is completely off the UPS.

For FD or FE 4.3 KVA . 18 KVA modes- Loosen the screws on the top center strip and
then loosen and/or remove the Sde screws to remove the side covers.

5. Perform a visual inspection of the UPS. With the covers off, look for any damage on the
boards or any marks inside the unit. Check al terminal connections, including battery
AC Input, and AC Output, to make sure each isin good working order and free of corrosion.
Tighten the connection if a wire is loose. Check each battery connection to ensure each one
is tight. We recommend each connection be torqued to 55 inch/lbs (7.2 newton-meters).
If any damage is evident, sop and cal BEST's Technica Support. If not, continue.

6. FD and FE 4.3 KVA « 18 KVA models only. Check the 587 Spike Suppression Board for
any damage. This board is located in the back of the unit by the DIN rall. If any damage
IS evident or fuses are open, stop and call BEST's Technica Support. If not, continue,

THE UPS MUST BE OPERATING AND AT LEAST 50% OF FULL LOAD
SHOULD BE APPLIED FOR THE FOLLOWING TESTS. .

Note To start the UPS you must take the unit off of bypass. The load applied should
be as closeto 50% of full load as possible.

7. List ke five most recent inverter and alarm log events. In this order, turn on DC power, AC
power, and the UPS power switch or key switch. Apply the load to the UPS. The load
gpplied should be at least 50% of full load. Then, to view the inverter log activity, display
parameter 24 (Inverter Log) on the control pand by pressng [DISPLAY] [24] [ENTER].
To view the darm log activity, display parameter 25 (Alarm Log) on the control pane by
pressing [DISPLAY] [25] [ENTER].

Note: On FE modds, pressing [0] immediately after [ENTER] will hdlt the scrolling of the
logs. Pressing [1] will display the next recorded event in the logs.

On ME or FD modds, pressng [ENTER] will display the next recorded event in the
logs.

The first entry listed after the parameter wording display is adways the most recent.
Refer to TIP 406 (ME or FD) or TIP 407 (FE) if you need more information on
usng the hand-held remote control pand.

TIP 604 June 1, 1994
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10.

11.

12.

Is there anything in the logs that implies the UPS will not sustain the equipment during an
outage? Look a step 7 and determine if any battery darms have occurred since the last
scheduled maintenance was performed, such as Alaam A (LOW BATTERY), Alam B
(NEAR LOW BATTERY), or Alam C (HIGH BATTERY). If so, sop and cdl BEST's
Technica Support. If not, continue.

Is customer using UPS contacts for a communications link? If the cusomer isusng a
communications link with UPS monitoring software (for example, AS/400) or BEST
CheckUPS software, you must disable the software prior to doing the battery and aarm
tests.

For ME or FD models: Peform a battery test by pressng [CONTROL] [77]
[ENTER] [ENTER].

Note: Although the unit will actudly run on battery power for only one minute, the full test
cycle may take up to 30 minutes.

For FE modes. Perform a system test by pressing [CONTROL] [7] [ENTER]
[ENTER].

Note: If the unit fals, repar accordingly.

Perform an alarm test. Press[CONTROL] 8} [ENTER] fENTER] to test the darm. While
the unit is sending an dam, check to make sure that the darm LED is on. Press
[CONTROL] [8] [ENTER] [ENTER] to cancd the darm test. If the darm did not work,
stop and cal BEST's Technica Support. If the darm did work, continue.

Note: The ME and FD dam LED on the front of the unit will not light if the unit is sat up
to operate with an AS400 or if the User Test Alarm is disabled (masked).

Check the LED ssatus indicators to make sure they work when they should. The LED datus
indicators are located on the front panel. You may want to press [CONTROL] [4] [ENTER]
[ENTER] to have the inverter come on and make sure the battery power LED islit. Next,
press [CONTROL] [2] [ENTER] (ENTER] to verify that the AC LINE and READY LEDs
are lit. If so, continue. If not, stop and call BEST's Technica Support. (The CHARGING
LED may or may not be lit.)

Note On ME and FD units, Alam ] must be enabled.

Battery load test. Remove AC line from the UPS. With a load applied, run the UPS on
inverter for 10 minutes per battery string or until each battery is 11.5 volts DC. Record
these figures in the "Inverter On With Load” row and record the date code in the “Date
Code’ row.

TIP 604 June 1, 1994
Page 3 RESTRICTED



13.

14.

15.
16.

Note: On BEST batteries, the date code is the three digit number printed neai the positive

(+) battery post. Example: 311 would represent November of 1993 as the date of
manufacture.

On Panasonic batteries, the date code is a six digit number printed on the side of the

battery. Example: 931120 would represent November 20, 1993 as the date of
manufacture.

On Gates batteries, the date code is the last 4 numbers of a 12 digit number printed

on the top of the battery. Example: 0765-0001-3295W would represent the 295th
day of 1993 as the date of manufacture.

Ifadditional space for battery information is needed, use another TIP 605 and attach
it to the back of the form on which you're working.

On 12VDC batteries, watch for any battery that deviates by more than 0.5 VDC from
the average of al batteries. On 6VDC batteries, watch for any battery that deviates
by more than 0.25 VDC from the average of al batteries. If a battery that deviates
from these averages is found, reapply AC line so that the customer’s protected loads
will not be dropped. If you find one or more bad batteries, circle the date code(s).
If you replace one or more bad batteries, note thisin step 15. I al of the batteries are

in tolerance, continue. If not, stop and call BEST's Technical Support (after gpplying
AC line to protect the load equipment).

Fill in the parameters in the list that apply to the model being tested. Thisis a two step
process.

a While the UPS is running on inverter (from the battery load test in step 12), display
the parameters listed and record these values in the “On  Inverter" column. After the
inverter test has been completed, fill in the information for “Length of load test”
(record how many minutes the test ran) and “Battery Type” (write down the BATA
number located on the top of the batteries).

b. Reapply AC lineto the UPS. After the UPS has transferred back to AC line, display

the parameters listed and record the values in the “On Line” column. Reset the time
and date.

Record any repairs or changes that you made. Did you change anything? If yes, you must
completely describe what you found and what you did to correct the problem.

List all parts, including batteries, used to repair the system.

For BEST IFSCs: Fill out the information on the bottom of page two (travel time, time on
gite, was the unit operational, is a return trip required, and whether BEST must contact the
customer). Ifa hillable battery replacement is necessary, fill out the P.O. section and have an
authorized site contact sign the form under “Authorized by”. If proper authorization cannot

be obtained for a PO#, do not replace any battery. Have the form signed by the required
individuals and return it to BEST.

TIP 604 June 1, 1994
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SERVICE ORDER TERMS & CONDITIONS

IEST POWER. & diviion of General Signtal Power Systems, Inc (hereinafer called BEST POWER) and
iustomer sgree Lhat Start-Up., Repair, Exchange, Preventive Maintenance, Training and other scrvices or
tpair parts sales (“Service™) provided by BEST POWER to Customer shall be performed cxclusively
ursutant 1o the charges, terrns and conditions stated below in Lhe ebsence of an applicable Service
igrocment. between BEST POWER and Customer.  Charges are based on BEST POWER'S then
ppl ¢3 for Service, including labor. panta, travel (portal 10 portal) and other expenses.

The charge for any repairs not covered by a Service Agresment (a “Non-covered Repair”)

made ii; the absence of a Service Agreement will be invoiced to the Customer at BEST
OWERY standard rates. A Non-Covered Repair includes, but i not limited to, repairs or replacements
meluding all parts and labor) due to demage, unreasonsble use or other cause and include., without
mitation, afl damage from road hazards, accidenL fire or other casuslty, misuse or misapplication.
mmwmg.lmdoqummuh@htempmhmdmyurdmty«wmmu and any we
r wstallation not o conformity with mstructions furnished, as well 2s any repairs or replacements needed
ue to unathorized modifications to the equipment or related software or the uso of parts not suthorized
r supplied by BEST POWER, or multiple trips including trips due to denied noceas to the equipment.

. REPAIR COMPONENTS. Unda a Savice Agreement or Standard Limited Warranty, parts required
» repedr & untit will be provided by BEST POWER and replaced on an exchange basis. In the absence of
wuﬂaaSﬂvagwMa—Wmmty puhmprw:deddﬂtemﬁnm—wmmtymﬂunge
rices, il retumed parts are rcpairsble and ble. If the parts retumned are not repamable or
marketable then the customer will be invoiced for the full list price of the parts, All perts removed or
nused become the property of BEST POWER and must be retaned to the factory within 30 days of
sceipt of replacement. Any urused parts netumned to BEST POWER may be subject to the eurrent
stocing fo. T tho ebsance of an applicable Service Agreement or Standard Limited Warranty, Batteries
ill be provided at BEST POWER' then epplicable charges.

PAYMENT TERMS. All invoices are peyabla to BEST POWER within thirty (30) days of the date
fthe Imvosce. Customer shall make such mrangements for payment as BEST POWER, may roquirs, and
EST POWER, may suspend servies until such armengements are made. Past due amounts shall be subject
1mn interest charge of ene percent {1%) per month or the highest rats permitted by law plus all costs of
sllection, including attomeys foes. All sales, property, excise and other federal, stata and other local
xes {other than those based upon BEST POWER' net income) shall be paid by Customer.

SUPERSEDING EFFECT. Asty terms end provisions of Customer's order or other document which
* inconsistent with any of the terms and conditions hereof are rejected, will not be binding on BEST
JWER. nor convidersd applicable to the Services ordered. Acceptance of thess terms and conditions
atl be concluively indicated by issusnee by Customer of any wriiten or oral order of request for Service
Service Order”). Except a3 set forth in 2n applicable Service Agreement, these torms and conditions
mstitute the entire Agrocment between the partics and replace any prior understandings, proposals or
her communication with respect to this subject matter.

LIMITED WARRANTY. Thia Limited Warranty epplies to all Services rendered by BEST POWER
- is muthorized representatives. (The standard Limited Werranty applicable to e Product shail apply 1o
lynlaofnemed\x:tl) BEST POWER warrants that the Services that the Customer has received ot

il EEST POWER or its authorized representative pursuant to the Lerms of 8 Service Onder
ell properly and/or any parts supplied by BEST POWER under this Service Order shall
1 free in materials wnd workmenship under normal use for a period of thirty (30) days. This

wranty, however, extends only to the Customer. It cannot be transferred to enyene who subsequently
mrehases the product from the Customer,

XCEPT AS EXPRESSLY SET FORTH IN THIS WARRANTY BEST FOWER MAKES NO OTHER
‘ARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, ANY IMPLIED
'ARRANTIES OF MERCHANTABILITY AND FTEINESS FOR A PARTICULAR PURPOSE. BEST
IWER EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED IN THIS LIMITED
'ARRANTY. WITH RESPECT TO INTERMITTENT PROBLEMS, COMPLEX PROBLEMS THAT
IVOLVE SITE SPECIFIC ISSUES OR ANY NON.COVERED REPAIR, BEST POWER MAKESNO
'ARRANTY, EXPRESS OR IMPLIED, THAT THE SERVICES SHALL FULLY RESOLVE ALL
ROBLEMS OR ISSUES.

EST POWER IS NOT LIAELE FOR ANY DAMAGES CAUSED BY (I) THE PRODUCT QR PARTS
SED BY IT OR THE SERVICES RENDERED BY IT OR (fI) THE FAILURE OF THE PRODUCT OR
LRTS TO PERFORM OR (1I7) THE FAILURE OF ANY SERVICES RENDERED TO HAVE BEEN
ROPERLY RENDERED, INCLUDING, BUT NOT LIMITED TO, ANY LOST PROFITS, LOST
\VINGS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
ABILITY WILL BE EFFECTIVE EVEN IF THE CUSTOMER HAS ADVISED BEST POWER, OR AN
JTHORIZED REPRESENTATIVE OF BEST POWER, OF THE POSSIBILITY OF SUCH DAMAGES.
{E LIMITATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERED BY ANY PERSON.

JRTHFRMORE, THE CUSTOMER'S ONLY REMEDY IS TO HAVE BEST POWER REPLACE ANY
\RTS OR REDO THE SERVICES RENDERED. IF BEST POWER I5 UNABLE TO REFAIR OR
gPLACE THE PRODUCT OR PARTS OR CORRECY THE SERVICES TO CONFORM TO THIS
ARRANTY AFTER A REASONABLE NUMBER OF ATTEMPTS, THEN BEST FOWER WILL
IFUND THE CHARGE FOR THE DEFICIENT SERVICE. REMEDIES UNDER THIS WARRANTY
K EXPRESSLY LIMITED TO THOSE SPECTFIED ABOVE.

(e states o not allow limitations on how Jong &n implied wamanty lasts of the exclusion or limitation
ncidental or quential damages for consumer products. it such states, if the Service should be
cmad a consumer pmduct. the exclusions or limitations of this Limited Warranty may not apply to the
stotwer. This Limited Wemanty gives the Customer specific legal rights. However, the Customer may
16 have other rights that may vary from state to state. The Customer is advised to consult applicable
tte laws to ascertain the full extent of his rights.

6 GOVERNING LAW. The terms of this Agreement shall be governed by the laws of the State of
Wisconsin exclusive of conflict of laws rules,

7 LIABILITY AND CLAIMS. Liability of BEST POWER on any claim of any kind, including claims
for negligence oc other torts, ot for any loss or damage, arising out of, or connection with, or resulting
from, any Service, o from the manufacture, sale, delivery, resale, repair ot use of any products covered
by, or fumished under, such an order, shajl in no case exceed the price llocable to the product, service
orpm&mmufwhwhgzmmetodtechm. In no event shall BEST POWER be liable for any special,
incidental, ial or wges. Any claims sgainst BEST POWER for shortages by it
mmakmglhqzncnulhallbemademwntmgtoBESl‘POmeﬂhmﬁﬁom(lS)dny:nﬁcmcegp:of
shipment.

The Ralfillment of sny Serviee Ocder i subject to strikea, labor disputes, lockouts, accidenty, fires, delayy
n manufactun: or m transportation or delivery of meterial, floods, severe woather or other acts of God,
mwmummmwmmhmlofmmm
whether similar to, or differernd from, the causes above enumeneted, whether affecting BEST POWER. or
BEST POWER's supplier or subconirector, and sy such causes shall absolve BEST POWER. from any
libility to Cusiomer.

8. CHANGES, BEST POWER may, & eny time, without notice, make changes (whether in design,
materials, the sddition of Tmprovements, or otherwise) n any product, and may discontinue the
manufscture of auy product, all i its sole discretion, without incurring any cbligations of any kind as e
rosult thereof, whether for failure to filf an order scoepted by BEST POWER or otherwise. In performing
Servioes, BEST POWER may use factory reconditioned parts or product. BEST POWER may subcontract
with others to perform Services without Customer's prior consent, MBESTPOW'Ethu.llmmm
respornible for performing the Service.

9. EXCLUSIONS. Inno event shall BEST POWER have any obligation to identify, comect, abate,
cleanup, centrol oc remove any defective premises electrical equipment or wiring or any cede violation
or any loxic or hazerdous material in Customer's premises.

10. LIMITATION OF ACTIONS. No action, regardless of fonm or baxis, araing out of transactions
related to 8 Scrvice Order ar the Services performed or to be performed may be brought by either party
more than two {(2) years afler the cause of action has sccrued.
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FERRUPS Scheduled Maintenance and Service Call Report Form
. For ME, QME, FD, QFD, FE and QFE Modéls

Please check one; O Maintenance [ Service Service Order Number

Technician Technician ) Number-
LOCATION OF SYSTEM: Model Number Serial Number

Company Name, Address and Phone Number

Work Instructions
Bypass Type: 1BBM O IMBB  Date and Time of service
1. Name and signature of contact person who authorized the maintenance and UPS test.

2. Comments or problems regarding the UPS

3. Isthe UPS environment clean and free from dust and dirt?  Yesd NoO If not, correct the problem at thistime.

YOU MUST EITHER BYPASS THE UPS OR SHUT DOWN THE LOAD EQUIPMENT FOR STEPS 4, §, AND 6.

4. FloorSaver models only: Is your battery extension cable  (BAA-0024) installed a this time? YesDD  NoO If not, you must install
it now. To do this you must turn off the FERRUPS. Befor einstalling the cable, make sure the DC switch isin the "Off" position.

CAUTION! A Turn off the UPS and then remove AC line and DC input power before removing
the cover and continuing with steps§ and 6. TEST BEFORE TOUCHING!

.rfonna visual inspection of the UPS. Check all terminal connections (battery, AC Input, and AC Output).  Are connections tight, free
of corrosion and in good condition? Yesd Neo[J If not, correct the problem at thistime.

6. FDand FE 43KVA . 18KV A modesonly - Are there open fusesor physical damage on the Spike Suppression Board?
Yes[ NoO If yes, correct the problem at thistime.

7. List the five most recent inverter and alarm log events:

I I
Inverter 2 Alarm 2
Log 3 Log 3
4 4
5 5
8. Is there anything in the logs that implies the UPS will not sustain the equipment during an outage? Notify the site that you are going

to perform a battery load test and that in the unlikely event of a problem, all equipment should be prepared for a power outage.
FOR BEST RESULTS APPLY AT LEAST 50% OF FULL LOAD FOR THE FOLLOWING TESTS
9. Is customer using UPS contacts for a communications link? Take the necessary precautions so that this contact closure will not cause

a premature shutdown. For ME or FD) models: Perform a battery test by pressing[CONTROL] {77] [ENTER] [ENTER]. For FE
models: Perform a System test by pressing [CONTROL] [7] [ENTER] ENTER].
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10.  Perform an alarm test. Check the LED statusindicators to make sure they work whenthey should.

11, Battery load test. Remove AC line from the UPS. With a load applied, run inverter for 10 minutes per battery string or until each battery
measures 11.5 volts. Record voltages below in the "Inverter On With Load” column. Circle the date code for any bad battcn’-‘

Battery Number 1 2 3 4 5 6

Imverter On With Load

Date Code

12.  Fill in the paameters in the following list that apply to the model being tested.

Parameter Number On Inverter On Line Parameter Number On Inverter On Line
0 Time X X X 16 Full Ld %
1 Volts In 17 Watts
2 Volts Out 1% PF
3 Resaved (I In FD/QFD only) 19 VALimit
410ut 20 #Pwr out
5VA Out 21 #0OvrLds
6 ] Batt 22 SysHrs
7 V Batt 23 Inv Min
8 Freq 26 Test Rests (FE only)
9RaTm Time/Date XXX
10 Date X X X LogicRA/RD X X X
11 Amb Temp Invgate L/R XXX
12 HS Temp Batt RT/DC XXX
13 Reserved (% Hum FD/QFD only) XXX 67 Hi Batt XXX
14 ¥fmr Temp (certain FE models) 73 Pkl (FD only)
14 Unit ID (ME or FD only) X X X 74 Pk2 (FD only)
15 Unit 1D (FE only) XXX

Length of load test minutes. Battery Type

13.  Record any repairs or changes that you made. Document any wiring problems and any corrective action that was taken.

14.  List all parts, including batteries, used to repair the system

15 Travel time Timeon Site Unit Operational ? Yes/No Return Trip required? Yes/No
Battery type Quoted price (Quoted price does not include shipping or tax, if applicable.)
P.O. # Authorized b y Verified by (BEST employee)
Site Representative's signature

Thave read and undersiond the terme and conditions Lirted on the reverse fids of this form.
Service Representative's signature

TIP 805 June 1996
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SERVICE ORDER TERMS & CONDITIONS

BEST POWER. a division of Genera] Sygnat Power Systems, Inc (hereinafier called BEST POWER) and
Qm"ﬂ'w thet Stan-Up. Repair, Exchiange, Preventive Maintenance, Training and other services or
repair parts sales (“Service™) provided by BEST POWER to Customer shall be performed exchusively
pursuant to the charges, tenms and conditions stated below in the absence of an epplicable Service
Agreement between BEST POWER and Customcr. Chasges are based on BEST POWER'S then
applicable for Service. including labor, parts, travel (portal to portal) and other expenses.

1 charge for any repairs not cavered by a Service Agreement (s “Non-covered Repair”)
and any made in the absence of a Service Agrecment will be invoiced te the Customer at BEST
POWERY standard mtes. A Non-Covered Repair meludes, but is not limited to, repairs or replacements
(including all pests and labor) due to damage, unreasonable use or other cause &nd include, without
limitation, all damage from road haracds, accident. fre or other casualty, misuse or misapplicatian,
negligence, premises wiring, load equipment, high tertiperature, dirty or dusty environments, end any use
u'lmlldnnmmowfmmymﬂl xnstrucuom fumnished, as well #s 2ny repams or replacements needed
due to uneutharized 1oms to e equip o related software or the use of parts not muhotized
or supplied by BEST POWER. or multiple rips including trips due ta denied access to the equipment.

2. REPAIR COMPONENTS. Under 8 Service Agreement or Standard Limited Warranty, parts required
to repeir a urt will be provided by BEST POWER and replaced on an exchange basis. In the abseqioe of
covernge under & Serviot Agrecmieant or Warranty, parts are provided at the ewrment nor-warranty exchangs
prices, if retumned parts are repairable and remarketable. If the perts returned are not repairable or
remarketable then the customer will be invoiced for the full lint price of the parts. All parts removed or
unused become the property of BEST POWER and must be returned to the factory within 30 dayx of
teceipt of replacement. Any umused parts retumed to BEST POWER may be subject to the curment
Testocking foe. I the sbsence of en applicable Scrvice Agroement or Standard Limited Warranty, Battaries
will be provided at BEST POWER's then applicable charges.

3. PAYMENT TERMS. All invoices are payable to BEST POWER within thirty (30) days of the date
of the mvoioe. Customer shall make such srmngements for payment a2 BEST POWER may roquire, and
BEST POWER may suspand servioe until such arrangements are made. Past due amounts shall be subject
10 an wbenest charge of o1 peroent (1%4) per month or the highest rats permitted by law plus all costs of
collection, including attomeys foes. All vales, property, excise and other federal, state and other local
taxes {other than those based upon BEST POWER's nef mcome) shall be paid by Customer.

4. SUPERSFDING EFFECT. Any terma and provisions of Customer's order or other document which
are mconsistent with any of the termo tnd conditions hereof are rejected, will not be binding on BEST
POWER nor considered applicsble to the Services orderod. Acceptance of these terms and conditions
shall be conchsively indicated by issuance by Customer of any written or oral order or request for Service
("Service Order”), Excepd as set forth m an spplicable Scrvice Agreement, these terms and conditions
constitute the entire Agroement between the parties and replace any prior understandings, proposals or
other communication with respect to thix subject matter.

5. LIMSTED WARRANTY. This Limited Warranty applies to all Servioes rendered by BEST POWER
or iy euthorized representatives. (The standard Limited Warranty applicabie¢ to a Product shall apply Lo
mynle of now Products.) BEST POWER warrants that the Services that the Customer has received or

POWER or its authorized representative pursuant 1o the terms of 8 Service Order
Ild] be proporly and/or any parts supplied by BEST POWER under this Service Order shall
3¢ free in matarials and workmanship under normal use for a period of thirty (30) days. This
warranty, however, extends only to the Customer. [t carmot be transferred to anyene who subsequently
surchases the product from the Customer.

EXCEPT AS EXPRESSLY SET FORTH IN THIS WARRANTY BEST POWER MAKES NO OTHER
NARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TQ, ANY IMPLIED
¥ARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURFGSE. BEST
OWER EXPRESSLY DISCLAIMS ALL WARRANTIES NOT STATED N TUIS LIMITED
VARHANTY, WITH KESPECT TO INTERMITTENT PROBLEMS, COMPLEX PROBLEMS THAT
NVOLVE SITE SPECIFIC ISSUES OR ANY NON-COVERED REPAIR, BESY POWER MAKESNO
FARRANTY, EXPRESS OR IMPLIED, THAT THE SERVICES SHALL FULLY RESOLVE ALL
'ROBLEMS OR ISSUES.

JEST POWER I$ NOT LIABLE FOR ANY DAMAGES CAUSED BY (T) THE PRODUCT OR PARTS
JSED EY TT OR THE SERVICES RENDERED BY [T OR (1) THE FAILURE OF THE PRODUCT OR
'ARTS TO PERFORM OR (TII) THE FAILURE OF ANY SERVICES RENDERED TO HAVE BEEN
'ROPERLY RENDERED, INCLUDING, BUT NOT LIMITED TO, ANY LOST #ROFITS, LOST
'AVINGS, INCIDENTAL DAMAGES, OR CONSEQUENTIAL DAMAGES. THIS LIMITATION OF
JABILITY WL, BE EFFECTIVE EVEN [IF THE CUSTOMER HAS ADVISED BEST POWER, OR AN
\UTHORIZED REFRESENTATIVE OF BEST FOWER, OF THE POSSIBILITY OF SIJCH DAMAGES.
HE LIMITATIONS CONTAINED HEREIN MAY NOT BE WAIVED OR ALTERED BY ANY PERSON.

UBTHERMORE, THE CUSTOMER'S ONLY REMEDY IS TO HAVE BEST POWER REPLACE ANY

ARTS OR REDO THE SERVICES RENDERED. IF BEST POWER IS UNABLE TO REPAIR OR

'EPLACE THE PRODUCT OR PARTS OR CORRECT THE SERVICES TO CONFORM TO THIS

/ARRANTY AFTER A REASONABLE NUMBER OF ATTEMPTS, THEN BEST POWER WILL

tEEF'UND THE CHARGE FOR THE DEFICIENT SERVICE. REMEDIES UNDER THIS WARRANTY
EXPRESSLY LIMITED TO THOSE SPECIFIED AEOVE.

brne gtates do not allow |imitations on how long an implied warranty lasts or the exclusion or limitation
Fincidental or consequéntial damages for consumer products. In such states, if the Service should be
lesmed & commaner product, the exclutions or limitations of this Limited Wearmnty may 1ot apply to the
istomer. This Limited Warranty gives the Oustomer specific logal rights. However, the Customer may
ko have other rights that may vary from state to state. The Customer is advised to consult epplicable
hte laws lo ascertan the full extent of has rights.

®

6. GOVERNING LAW. The terms of this Agreement shall be governed by the faws of the State of

Wisconsin exclusive of conflict of laws nules.

7. LIABILITY AND CLAIMS. Liabitity of BEST POWER. on any claim of any kind, including claims
Ior negligence or other torts, or for any loss or damage, arising out of, or connection with, or resutting,
from, any Service, or from the manufacture, sale, delivory, resale, repair or use of any products covered
by, or furnished under, such an ordet, shall in no case exceed the price aliocable to the product, service
or part thereof which gives ris to the clain. In no event shall BEST POWER be liable for any specaal,
incidents], corsequential or excmplary damages. Any claims against BEST POWER  for shortages by it
in making shipments shall be made in writing to BEST POWER within fifteen (15) days after receipt of
shipment.

“The fulfiliment of any Service Order i subject to strikes, lebor disp lockouts, accidents, fires, delays
n manufacture of i transportation or delivery of material, floods, severe woather or other acts of God,
embargoes, governmental actions, or any other cause beyond the ressonsble control of BEST POWER.
whether similar to, or dificrem from, the cousea sbove enumerated, whether affecting BEST POWER or
BEST POWER's supplier or subcontractor, and eny such causes shall absolve BEST POWER from any
Lability to Customer.

B. CHANGES. BEST POWER may, at any time, without notice, make changes (whether in design,
umrmluduaddnmo(mprmmm.mm)mmypmd\ﬂ.mdmyduwmmme
manufacture of any product, all in its sole discretion, without incurring any obligations of any kind as a
resuilt thereol, whether for failure to fill an order acoepted by BEST POWER or otherwise. In performing
Servives, BEST POWER. may us factory reconditioned parts or product. BEST POWER may subcontract
with otheﬂlnpu’formSuhmwnhnmC\ammd’lpnmmx,but BEST POWER thall remain
respomible for performing the Service.

9. EXCLUSIONS, In no event shall BEST POWER havc any obligation to identify, correct, abate,
cleanup, control or romove any defective prema quip of Wiring or any code violation
or arty toxic or hazmrdous material in Customer’s premises.

10. LIMITATION OF ACTIONS. No action, regardless of form or basis, arising out of transactions
related to a Service Order or the Services performed or Lo be performed may be brought by either party
more than two (2) years after the cause of action has accrued.
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® Addi ng External Ba‘teries and/cr Upgracing the Charger in
FERRUPS F2/QFE 503-850 VA Models

This Technica Information Publication (TIP) describes adding, or changing to, external batteries and upgrading to a  15-amp
charger in the FE and QFE  500-850VA. This TIP is intended for a qualified service person familiar with the  FERRUPS®
unit. This procedure cannot be werforrmed on units ordered with duplex 5-15, L5-15, 5-20 or 4 gang IEC-320
receptacles gad internal battery! The back panel is one piece and cannot be retrofitted with the external  battery and
battery connector. If you have any problems or questions during this procedure, call call Best Power Worlawide Service
a 1-800-356-5737 (U.S. and Canada only), 1-608-565-2100. or call your loca Best Power office.

T00:s Needed - Use Insulated " ools:

Safety Exquipment Required by Local Codes 7/1 6-inch Nutdriver Phillips Screwdriver
Torque Wrench Caibrated for In./Lbs or N/m 7/16-mch Wrench Needle Nose Pliers
Termina or Remote Control ~.:nel Side Cutter

Parts Needed:
SSEBK-0002 Exc .ded Runtime Kit SExternaI Batteries)
BCA-0004 Lester Battery Charger; 12-volt, 15-amp

LAB-0905 NewProduct 17 Label

AN CAUTION!

his procedure must be performed @ v qualiiied Service personnel ONLY! FERRUPS units arc designed to provide powe:
under a variety of operating condli: ons. Dangerous voltages may be present even if AL line or DC voltage is removed
TEST BEFORE TOUCHINCT!

Tum off the FERRUPS according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in  the
FERRUPS User Manual (Section 308). Make sure that the FERRUPS batteries and the AC input arc off or  disconnectet
before you upgrade the charger or add externa batteries.

& > This Unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may caust
klj sever edamagetothed ectricalcircuitry.

FERRUPS batteries are high current sources. Shorting battery terminals can cause severe arcing. equipment damage
and injury A short circuit can cause a battery to explode.

Best Power recomments the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries

C) Whenever servicing an energized unit with the doors open, electric shock is possible; follow all local safety
codes.

Make certain the UPS complies with al applicable electrical codes when you have finished changing the charger  and/o:
adding externa batteries.

Q‘—O?OOA
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Section 100: Removing the Cover. .........coviiiiiiin.n.
Section 200: Converting to Externd Batteries ................
201: Removing the Internal Battery ......................

202 Indaling the Externa Battery Option Receptacle Panel

Section 300: Inddling the Charger ......... ...... .....
Section 500: Cdibrating the UPS .........ccooiiiiiiiinnn...
50 1. System Cdlibration Using a Control Panel ..........
502: System Calibration Using a Termina or Computer ..

Section 600: Putting the Cover Back on and Redtarting the Unit

Section 100: Removing the Cover

101

102.

103.

Before you start make sure the AC line is removed and the On/Off
(I/O) switch on the rear of the FERRUPS is in the Off (O)

position.

L ocate the grounding (Phillips-head) screw on the top of the
FERRUPS and remove it. (See Figure 1)

Locate the small round blue sticker in lower right comer of the
BEST emblem on the front of the unit and remove it. Underneath
is a large Phillips head screw. Loosen the screw eight (8) to nine
(9) tums. Slide the cover toward the front of the unit and remove
it

Section 200: Converting to External Batteries

201: Removing the Internal Battery

TIP 700

201-3

201-1 Use a 7/16-inch nut driver to disconnect the postive (+)

and negative (-) battery cables and wrap the exposed
metal on the cable in electrica tape.

201-2 Use a 7/16-inch nut driver to remove the upper and lower

battery brackets. (See Figure 2.

ACAUTION! Be careful when you remove the
upper battery bracket so it does
not short across the battery
terminals.

February 11, 1897 Page 2

RESTRICTED
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Figure 1

UPPER BATTERY BRACKET

[0 D
= % 4
LOWER BATTERY BRACKET
i v

Figure 2

Tip the battery toward the rear of the unit and lift it out through the side.



202: Irsceiling the Extesmal Botiery Cptior Recojtace Paxel

. 202-1. Remove the four (4) screws holding the receptacles in the | ::‘J:::&:f?%%ﬁgﬁiﬁl
panel. (%e Flgurc 3,) (G- Tal =}

e
°n°o°o°&o°&°°%§°i°e°&9939§%°o°&§a°§

Note: Receptacles used on 50 Hz units sngp in. On
Shukos receptacles, the screw in the center may
be removed and the front of the reccptacle may be .
snapped out: on all other 50 Hz receptacles you — BATTERY
must disconnect the wires.

REMOVE
SCREWS

202-2. Disconnect the linecord from the relay inside the unit. REMOVE
SCREWS

202.3, Disconnect the wires from the power switch. Figure 3

& d’c?o&’a“é’o”c?o”&o”&é’o"o“:?o““"@ U

SIS 2 g
°d°o°c?&? o"gggé’é’&"r?oc‘u"o" CEig

202-4. Remove the four (4) screws holding the pand in and
remove it. (Sec Figure 4.)

| sepspesssne maneRRe
N B
202-5. Inddl the power switch and linecord in the new receptacle

pangl and mount the new panel in the unit.

| REMOVE
SCREWS

EXTERNAL |

202-6. Remount the receptades in the panel (reconnect the Zwcront
receptacle wires on 50 Hz units). Connect the wires to the I
power switch.

.ﬁ:ion 300: Ingtalling the Crarger Figure 4

w}ir/ BLU
Figure 5

301.  Remove the backfeed relay and remount it on the battery charger assembly. (See Figure 5.)

302.  Remove the backfeed relay driver board and dlide it in the mounting brackets on the charger assembly with
the solder side out. (See Figure 5.

Page3 February11.1997 TIP700
RESTRICTED



303.  Slide the battery charger assembly in the lower compartment of CONNECT POSITIVE
the FERRUPS. Tip the unit dightly and insert the two (2) FROMFUSE
cariage bolts provided up through the mounting holes in the >
bottom of the unit and in the battery charger assembly
mounting tray. Secure the bolts with the two (2) hex nuts
provided.

CONNECT
FROM EI7

304.  Reconnect the wires and linecord t0 the backfeed relay. (See
Figure 5 on page 3)

305.  Mount the battery connector to the mounting bracket with the
two (2) bolts provided. (See Figure 4 on page 3)

Figure 6

306.  Make sure the positive (+) symbol on the filter capacitor is on
the same side as the positive (+) connection from the fuse and connect the battery connector cables and and
inverter DC input cables as indicated. (See Figure 6.)

307.  Route the wire harness from terminal  J17 on the charger control board (see  Figure 5 on page 3) up through
the hole in the bottom of the of the electronic tray to and connect it to J3 on the power board (see Figure 7).

b ) u“umtlnm

Figure 7

TIP 700 February 11, 1997 Page 4
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Section 40{): Testing the Charger

401.

402.
403.

.04.

40.5.

ROTARY ' OLTAGE SETTING

\ Switon //

e """mt-l'“'“
)

Figure 8

Make sure the voltage setting switches on the charger assembly are  set for 13.8 vDC and make sure all
connections are tight. (See Figure 8)

Check for the correct polarity on the battery bank and connect the battenics

Apply AC line and turn the power switch on.

Make sure the CHARGER LED on the logic board lights (third green LED from the  left).

Make sure the amber CHARGING LED (the middle LED) on the charger sssembly lights. (See Figure 8.)
If the charger LED is blinking, one of the voliage setting Switches may be between positions.

Ifthe charger LED does not light, make sore the batiesv voltage is below | n¢ Start point (generadly 12.8 to

132 VDCQ) If itis not, remove AC power for five (5) to ten (10) seconds and reapply it. If the light till does
not light to indicate that the charger is operating, call Best Power Worldwide Service.

Section 500: Calibrating the UPS

After you upgrade the charger and/or add externa batteries, you need to recalibrate the battery amp-hour and the
charger settings to avoid false darms. For calibration you need a true  RMS digitd multimeter and a clamp-on AC
current probe, We recommend the Fluke 87 true RMS multimeter and the Fluke 80i-400 AC current probe or their
equivalents If you do not have these probes or their equivalents, call Best Power Worldwide Service at 1-800-356-
5737 (U.S. and Canada only) or 1-608-565-2100, or cal your nearest Best Power office.

To perform the cdibration commands in this section, you need a hand held Remote Control Panel or @  terminal
connected to the RS232 port. Go to Section 501 if you have a handheld remote; if you are using a termina or a
computer connected to the FERRUPS RS232 port, go to Section 502.If you have any questions or problems during
this procedure, call Best Power Worldwide Service.

Page 5 February 11.1997  TIP 700
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501: System Calibratican Using a Control Panel

Important: In the steps below, measure voltages a the locations specified. Measuring input or output  volta g"
incorrectly could cause darms, or shut down, for High AC Input. Low AC Input, High AC  Cutpu™
or Low AC Output. Measuring battery voltages or  battery current incorrectly could cause a battery
alarm.

501-I. Reapply AC and DC to the UPS. Turn the switch on the back of the unit ON (1).

501-2. Connect the Remote Control Panel to the RS232 port on the back of the FERRUPS. You will use the
Remote Control Panel to enter commands and parameter changes in the following steps.

501-3. Enter the Service password by pressing [CLEAR] [PROGRAM] [2] {6] [3] [9] [ENTER]
501-4. Apply the load to the UPS. Make sure the load is more than 50% of full load,

50 1-5. Enter the amp-hour rating for your unit's batteries. To determine the amp-hour rating. look for a battery
part number (BAT-XXXX) on a label on your bateries and use Table 1 to determine the amp-hour rating,
If you have more than one string of batteries, add the amp-hour rating of the battery strings. If they do
not have a part number, call Best Power Worldwide Service at [-800-356-5737 (U.S. and Canada only),
1-608-565-2 100, or call your nearest Best Power office for more information.

Now, display parameter 69 (Batt AH), If the amp-hour rating shown matches the amp-hour rating of your
batteries. go on to step 50 1-6. If not, press [PROGRAM], enter the correct amp-hour rating, and press

[ENTER].

Table 1: Amp-Hour Rating Chart B .
Battery Part Number Battery AH Rating IBattery Part Number | Battery AH Rating |
BAT-0007 55 AH BAT-0051 200 AH
BAT-0046 75 AH BAT-0053 31 AH
BAT-0047 75 AH BAT-0058 17 AH
BAT-0048 100 AH BAT-0065 33AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH

50 I-6. Display parameter 122 by pressing [DISPLAY] (1] [2] [2] [ENTER] to display the charger type used on
the FERRUPS unit. The display should read “0.” If your unit does not display the proper charger, change
the setting to the correct charger by pressing [PROGRAM]  [0] [ENTER].

A CAUTION:  Failureto select the proper charger setting for your unit’s power board
listed above will cause incorrect operation of the charger and possible
system damage.

501-7. The next two (2) measurements must be done while the UPS is running on  inverter. Remove AC input
power and let the unit run for approximately one (1) minute before you go on.

TIP 700 February11, 1997 Page 6
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301-8.

50 1-9.

501-10.

501 1.

501-12.

Measure the battery string voltage with the digitdl multimeter. Then, display parameter 7 (V Batt) on the
control pand by typing [DISPLAY] [7][EN TER]. If your measurement does not match the value
displayed for pararaeter 7, change the pararr ster to the value of your measurement by pressng
[PROGRAM], entering your DC voltage measurement, and pressing [ENTER].

To measure DC current, you must use a Fluke 801-410 DC/AC Current Probe or equivalent. If you do not
have this probe or its equivaent, call Best Power Worldwide Service at 1-800-356-5737. Set the meter
for DC mV, attach the Fluke 80i-410 current probe, and clamp the probe on the positive (+) battery cable.
Then, read the measurement. DC current will equal one anp per  mV DC measured.

Display parameter 6 (I Batt) by pressing [DISPLAY] 6} [ENTER]. Using the
clamp-on AC/DC probe, st the digital multimeter for mV. Measure a the
negative battery cable  with  the  probe The  arrows

stamped on the current probe must match the flow of current you are PREGT'OM

measuring. (See Figure 9.) If the result is different from the value displayed for ~ CURRENT B, low
parameter 6, change the vaue of parameter 6 by pressing [PROGRAM]. entering = SNl
yow measured value, and pressing [ENTER].

Clear the Service Password by pressing [CLEAR] twice or until the message
“Password Cleared” appears. Figure 9

Turn the FERRUPS off; then, remove dl AC and DC.

502: System Calibration Using a Terminal or Cemgpater

' Important: In the steps below, measure voltages at the locations specified. Measuring input or output voltages

incorrectly could cause alarms, or shut down, for High AC Input, T ow AC Input. High AC Qutput,
or Low AC Output. Measuring battery voltages or battery current incorrectly could cause a battery
alarm

In this procedure, you may need to change parameters. To r tke Sure you are & > to enter commands, clear the
screen now by pressing the <ENTER> key  until the => prorapt appears. Then. 20 On to the steps  below: if you
need to change parameters, the steps tell you what  commands to enter. For meore 'mformation on communication.
see TIP 503 in Section 700.

502-I.

502-2.

502-3.

502-4.

502-5.

Regpply AC and DC to the UPS. Tumn the switch on the back of the unit ON (1)

Connect your terminal or computer to the RS232 port on the back of the FERRUPS. You will use  the
terminal or computer to enter commands and parameter changes in the following steps.

Enter the Service password by typing pw 2639 and pressng <ENTER>. The prompt should change to
“Service=>" to let you know you have entered the password.

Apply the load to the UPS. Make sure the load is 50% or more of the UPS KW rating.

Enter the amp-hour rating for your unit's batteries. To determine the amp-hour rating, look for a battery
part number (BAT-XXXX) on a label on your batteries and use Table 1 on page 6 to determine the amp-
hour rating. If you have more than one string of batteries, add  the amp-hour rating of the battery strings.
If they do not have a part number, cal Best Power Worldwide Service.

Page 7 February 11,1997  TIP 700
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502-6.

502-7.

502-8.

502-9.

502-1 0.

502 1

502-12.

Section 600:

Now, display parameter 69 (Batt AH) by typing d 69 and pressing <ENTER>, If the amp-hour rating
shown matches the amp-hour rating of your batteries, go on to step 502-6. If not, typepr a the
“Service=>" prompt, enter the correct amp-hour rating a the “=>" prompt, and press <ENTER>.

Display parameter 122 by typing d 122 and pressing <ENTER> to display the charger type used on the
FERRUPS unit. The parameter should be set to “0.“. If your unit does not display ~ “0,” type pr & the
“Service=>" prompt, enter “0,” and press <ENTER>.

& CAUTICN:  Failure to selze? the proper charges setting for your unit's powe: derrd fisted
above will cause incorrect operstion of the crerger gnd possble system
damage.

The next two (2) measurements mus’. be done while the UPS is running on  inverter. Remove AC input
power and let the unit run for approximately one (1) minute before you go on.

Measure the battery string voltage with the digital muhiieter. Then, display parameter 7 (V Batt) on the
control panel by typing d 7 and pressing <ENTER>. If your measurement does not match the vaue
displayed for parameter 7, change the parameter to the value of your measurement by typing  pr at the
“Service =>" prompt, entering your DC voltage measurement at the “=>" prompt, and pressing
<ENTER>.

To measure DC current, you must use a Fluke 80i-4 10 DC/AC Current Probe or equivalent, If you do not
have this probe or its equivalent. cal Best Power Worldwide Service a [-800-356-5737. Set the meter
for DC mV, attach the Fluke 80;-411) current probe, and clamp the probe on the positive (+) battery cable.
Then, read the measurement. DC current will equal one amp per mV DC measured.

Display parameter 6 (I Batt) by typ ng d 6 and pressng <ENTER>. Using the clamp-on AC/DC probe,

st the digitd multimeter for mV. Measure a the negative battery cable with the probe. The arroo
stamped 0x1 the cucrent probe must qatck the flow of current your £72 meesuring. (See Figure *
page 7.) If the result is different from the value displayed for parameter 6. change the value of parame

6 by typing pe a the “Service=>" prompt, entering your measured value a the “=>" prompt, and pressing
<ENTER>.

Clear the Service Password by typing pw and pressing <ENTER>. The prompt should change back to

r.s=> "

Turn the FERRUPS  off:, then, remove al AC and DC

Putting the Cover Back on and Restarting the Uzit

601.  Slide the cover back on and tighten the screw on the front of unit.

602.  Ingal the grounding screw on the top back of unit. (See Figure 1 on page 2)

603.  Apply the safety label (LAB-0905; “Caution! Risk of Electric Shock!*) to the back of unit.

604. Aplply the new product ID label the over old product ID label on the back of the unit and mark the proper input
voltage.

605.  Start up your FERRUPS following the procedure in the FERRUPS User Manual, startup all load equipment,
and return the unit to norma operation.

TIP 700
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o Charger Upgrade and/or Adding Externa Batteries to
FERRUPS FE/QFE 1.15 to 1.4 KVA Models

This Technica Information Publication (TIP) describes how to upgrade the charger  and add external batteries to the
FERRUPS® FE and QFE 1.15 and 1.4 KVA models. A qudified service person familiar with the FERRUPS unit  must
perform these procedures, If you have any questions or problems during these procedures, call Best Power Worldwide
Service a 1-800-356-5737 (U.S. and Canada only), 1-608-565-2100, or call your locad Best Power  office

Tools Needed = Use Imsulated Tools:

Safety Equipment Required by Local Code Two (2) 7/16-inch Wrenches  # 1 Phillips Screwdriver
Handheld Remote Control Panel or Terminal Necdlenose Pliers #2 Phillips Screwdriver
Torque Wrench Cdibrated to In/Lbs or N/m 1/4-inch  Nutdriver Regular  Screwdriver
Petroleum Jelly or Battery Termina Spray Digitd  Voltmeter
Parts Needed:
SSEBK-0002  Extended Runtime Kit WIA-0638 WIA-0778
BCA-0004 Lester Battery Charger; 12-volt, 15-amp MA-0639 WIA.0801
LAB-0905 Safety Label WA-0777 WIA-0802
& CAUTION!

s procedure must be performed by - qualified service. personnel ONLY! FERRUPS units are designed to provide powe
tmder a variety of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is  removed
TEST BEFORE TOUCHING! ‘

Tura off the FERRUPS according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in  the
FERRUPS User Manual (Section 308). Make sure that the FERRUPS batteries and the AC input are off or  disconnectec
before you replace the main DC fuse.

a2 This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause
\‘} severe damage to the electrica circuitry.

FERRUPS batteries are high current sources, Shorting battery terminals can cause severe arcing, equipment damage.
arid injury. A short circuit can cause a battery to explode.

Best Power recomments the following for qualified service personnel servicing the FERRUPS wnit:

A) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever servicing an energized unit with the door s open, electric shock is possible; follow all local safety
codes.

LPT-0701C
Copyright 1997, Best Power. All rights reserved. RESERVED
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Section 100: Removing the Cover

101.

102,

103.

104.

105.

Section 200: Installing the External Battery Option

Shut down al load equipment plugged into (or hard-wired to) the UPS

& caution

Make sure thie On/OfF switch on the back of the UPSis OFF, and make sore all AC and DC powel
to the unit is off.

Turn off the UPS. Ifthe UPS has an AC input plug, unplug it. B PRLLIPS
If not, make sure the unit cannot receive AC power. <

Remove the #1 Phillips screw on the top of the UPS. (See .
Figure 1) /

Next, fmd the sticker in the lower right comer of the front '@\

panel with the BEST logo. Remove the sticker, save the

gticker, and loosen the #2 Phillips screw behind the sticker
five (5) or six (6) turns to loosen (but not remove) it.

Slide the cover forward until it is completely off the UPS. /

Figure 1

201: Removing the Internal Battery

201-1. Locate the battery in the lower compartment.

201-2. Disconnect the battery cable from the negative (-) battery terminal and insulate the cable; then, disconnect

the battery cable from the postive (+) bttery termindl.

201-3. Remove the four (4) bolts on the battery brackets and remove the bracket and the intema  battery from

TIP 701
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the unit.
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202: Installing *he Enterme? Rattery

202-1.  Find the DC filter capacitor, the triangular mounting bracket, and the round mounting bracket provided
in your kit. Indtal the round mounting bracket around the base of the filter capacitor if it is not attached.

a
202-2. Mount the red termination bracket to the top of the capacitor. (See Figure 2.)
202-3, Tilt the unit up dightly and place the biangular bracket up through the bottom of the chassis. (See Figure
2)
202-4. Mount the DC filter capacitor to the chassis. (See Figure 2.
[ 54 Aux Powsr Soerd To OC Fuss
[—_/ Battery /"—4 BAMnS
Conmactor [ E17 Mainy Powsr Board
with Mouniing Krockout WiA-0038 o TR
Charger  Assambly @ j‘_’:
it |
¢
Front Mournting| ‘
p 3
/ WIA-G7TE { Rad ) _31
L e

WIA-OTT? { Black ) | .

Figure 3

Q-

202-5. Remove the knockout for the external battery connection and mount the battery connector mounting
bracket with two (2) 6-32x3/8 screws. Mount the battery connector with two (2) 1/4-20x | 3/8 bolts and

two (2) 1/4-20 hex head keps nuts. (See Figure 2.

202-6. Connect the battery cables. (See Figure 3.) If you are not indaling a 15-amp optional charger, ignore the
charger DC output connection and 9o t0 Section 600.

Section 300: Installing the Optional 15-amp Char ger

301.

302.

Locate the 15-amp charger assembly provided Mount the charger assembly using two (2) 1/4-20x 1 carriage
bolts up through the bottom of the chassisand secure with two (2) 1/4-20 hex head keps nut. Ingtall the front
1/4-20x1 hex head mounting bolt. (See Figure 2.

FE 60 Hz units: ~ Mount the three (3) position termind block with two (2) nylon standoffs. (See Figure
2 and Figure 4 on page 4; Figure 4 shows the termina block connections for 50 Hz
units) Connect the linecord a the termina block line input. Connect the wires shown
to El and E4 directly on the terminal block. Connect the wires to the correct charger AC
input terminals based on the nomind AC input voltages shown on the charger silkscreen
|abel.

Page3 February 11,1997  TIP 701
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100 (90-110)
VAC

120 (108-132)
VAC

200 {180-220)
VAC

Figure 4

QFE 50 Hz units  Connect the wires provided as shown in Figure 4.

Section 400: Replacing the Linecord on 100-120 VAC Input Units

401.  Disconnect the linecord from the terminal Strip. poll the linecord grommet and the linecord out of the back
of unit.

402.  Mount the grommet on the new linecord.

403.  Indal the new linecord. Connect the linecord to the termina strip. (See Figure 4.)

Section 500: Testing the Charger

ROTARY VOLTAGE SETTING
SWITCHES

AN

Figure 5

501.  Make sure the rotary voltage setting switches on charger control are Set a 13.8 VDC and make sure all
connections are tight. (See Figure 5.)

TIP 701 February 11, 1997 Page 4
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502.  Check for correct polarity on the battery bank znd connect the oetierizs

. 503.  Apply AC power and turn the power dtitch on.
504.  Make sure the CHARGER LED on the logic board (the third green LED from the left) lights

505.  Make sure the amber CHARGING LED on the charger assembly lights, (See Figure 5 on page 4.
If the amber CHARGER LED is biinkirg, one of the voltage seiting switches may be  between postions.

If the amber CHARGER LED does not light, make sure the battery voltage is below the Start point, generaly
128 to 132 VDC. If it is not, remove AC power for five (5) to ten (10) seconds and then regpply it. If the
charger still does not operate, cal Best Power Worldwide Service.

Section 600: Calibrating the UPS

After you upgrade the charger and/or add externa batteries, you need to recdlibrate the battery amp-hour and the
charger settings to avoid false alarms. For calibration you need a true RMS digital multimeter and a clamp-on AC
current probe We recommend the Fluke 87 true RMS multimeter and the Fluke 80i-4 10 DC/AC current probe or their
equivalents. If you do not have these probes or therr equivaents, call Best Power Worldwide Service a 1-800-356-
5737 (U.S. and Canada only) or 1-608-565-2100, or cal your nearest Best Power office.

To peform the cdibration commands in this section, you need a hand held Remote Control Paned or a terminal

connected to the RS232 port. Go to Section 401 if you have a handheld  remote; if you are using a terminal or a

computer connected to the FERRUPS RS232 port, go to Section 402. If you have any questions or problems during
.this procedure, cal Best Power Worlowide Service.

601: System Calibration Using a Control Panel

Important: In the steps below, measure voltages at the locations specified. Measuring input or output voltages
incorrectly could cause alarms, or shut down, for High AC Input, Low AC Input, High AC Output,
or Low AC Output. Measuring battery voltages or battery current incorrectly could cause a battery

alarm.
601-1. Reapply AC and DC to the UPS. Turn the switch on the back of the unit ON (1)

601-2. Connect the Remote Control Panel to the RS232 port on the back of the FERRUPS. You will use the
Remote Control Pandl to enter commands and parameter changes in the following steps.

601-3. Enter the Service password by pressing [CLEAR] [PROGRAM] {2} [6] [3] [9] [ENTER].

601-4. Apply the load to the UPS. Make sure the load is more than 50% of full load.

60 1-5. Enter the amp-hour rating for your unit's batteries. TO determine the amp-hour rating, look for a battery
part number (BAT-XXXX) on a label on your batteries and use Table 1 on the next page to determine the

amp-hour rating. If you have more than one gtring of batteries, add the amp-hour rating of the battery
strings. If they do not have a part number, call Best Power Worldwide Service for more information.

Page 5 February 41,1997  TIP 701
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60 1-6.

601-7.

601-8.

601-9.

601-10.

601-11,

601-12.

TIP 701
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Now, display parcemeter 69 (Batt AH). If the amp-hour rating shown matches the amp-hour rating of your
batteries, 90 On to Sep 601-6. If not, press [PROGRAM], enter the correct amp-hour rating, and press
[ENTER].

Tabie 1: Amp-Hour Rating Chart . .

Battery Part Number | Battery AH Ratip_g_ﬁattery Part Number | Battery AH Rating |
BAT-0007 55 AH BAT-0051 200AH |
BAT-0046 75 AH BAT-0053 31 AH
BAT-0047 75 AH BAT-0058 17 AH
BAT-0048 100 AH BAT-0065 33 AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH

Display parameter 122 by pressing [DISPLAY] [1] [2] {21 [ENTER] to display the charger type used on
the FERRUF'S unit. The display should read “0.” If your unit does not display the proper charger, change
the setting to the correct charger by pressing [PROGRAM] [0] [ENTER].

A CAUTION! Failure to select the proper charger setting for your unit’s power board listed

above causes incorrect operation of the charger and possible system damage.

The next two (2) measurements must be. done while the UPS is running on  inverter. Remove AC input
power and let the unit run for approximately one (1) minute before you go on.

Measure the battery string voltage with the digitd  multimeter. Then, display parameter 7 (V Bait) on the
control panel by typing [DISPLAY] [7] [ENTER]. If your measurement does not metch the value
displayed for parameter 7. change the parameter tO the vaue of your measurement by pressi
[PROGRAM], entering your DC voltage measurement, and pressing [ENTER].

To measure DC  current, you must use a Fluke 80i-410 DC/AC Current Probe or
equivaent, If you do not have this probe or its equivaent, cal Best Power
Worldwide Service a 1-800-356-5737. Set the meter for DC mV, attach the Fluke
80i-4 10 current probe, and clamp the probe. on the positive (+) battery cable. Then,
read the measurement. DC current will equal one amp per mV DC measured. DIRECTION

GURRENT
Display parameter 6 (I Batt) by pressing [DISPLAY] [6] [ENTER]. Using the it
clamp-on AC/DC probe, st the digital multimeter for mV. Measure at the negative
battery cable with the probe The arrows stamped on the current probe must
maich tke flow of current you are measuring. (See Figure 6.) If the result is
differed from the value cisplayed for parameter 6, change the value of parameter  Figure 6
6 by pressing [PROGRAM), entering your measured value, and pressing [ENTER).

Clear the Service Password by pressing [CLEAR] twice or until the message “Password Cleared”
appears.

Turn the FERRUPS off, then, remove al AC and DC.
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602. System Calibration Using a Terminal or Computer

Important: In the steps below, measure voltages a the locations spectfied. Measuring input or output voltages
incorrectly could cause alms, or shut down, for High AC Input, Low AC Input, High AC Output,
or Low AC Output. Measuring battery voltages or battery current incorrectly could cause a battery
alarm.

In this procedure, you may need to change parameters. To make sure you arc able to enter commands, clear the
screen now by pressing the <ENTER> key until the => prompt appears. Then, go on to the steps below; if you
need to change parameters, the steps tell you what commands to enter. For more information on communication,
see TIP 503.

602-I. Reapply AC and DC to the UPS. Turn the switch on the back of the unit ON (1).

602-2. Connect your termina or computer to the RS232 port on the back of the FERRUPS. Y ou will use the
terminal or computer to enter commands and parameter changes in the following steps.

602-3. Enter the Service password by typing pw 2639 and pressing <ENTER>. The prompt should change to
“Service=>" to let you know you have entered the password.

602-4, Apply the load to the UPS. Make sure the load is 50% or more of the UPS' KVA rating

602-5. Enter the amp-hour rating for your unit's batteries. To determine the amp-hour rating, look for a battery
part number (BAT-XXXX) on a label on your batteries and use Table 2 to determine the amp-hour rating.
If you have more than one string of batteries, add the amp-hour rating of the battery strings. If they do
not have a part number, cal Best Power Worldwide Service for more information.

. Now, display parameter 69 (Batt AH) by typing d 69 and pressing <ENTER>, If the amp-hour rating
shown matches the amp-hour rating of your batteries, go on to step 602-6. If not, type pr at the
“Service=>" prompt, enter the correct amp-hour rating at the “=>" prompt, and Press <ENTER>.

"able 2: Amp-Hour Rating Chart

m Battery AH Rating [| Battery Part Number | Battery AH Rating |
BAT-0007 55 AH BAT-0051 200AH |
BAT-0046 75 AH BAT-0053 31 AH
BAT-0047 75 AH BAT-0058 17 AH
BAT-0048 100 AH BAT-0065 33 AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH

602-6. Display parameter 122 by typing d 122 and pressing <ENTER> to display the charger typo used on the
FERRUPS unit. The parameter should be set to “0.”. If your unit does not display “0,” type pr at the
“Service=>" prompt, enter “0,” and press <ENTER>.

A CAUTION!  Failure tO select the proper charger setting for your unit’s power board listed
above causesincorrect operation of the charger and possible system damage.
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602-7.

602-8.

602-9.

602-10.

602-1 1.

602-12.

Section 700: Putting the Cover on the UPS

The next two (2) measurements must be done while the UPS is running on  inverter. Remove AC input
power and let the unit run for approximately one (1) minute before you go on.

Measure the battery string voltage with the digital multimeter. Then, display parameter 7 (V Batt) on
control panel by typing d 7 and pressing <ENTER>. If your measurement does not match the val !
displayed for parameter 7, change the parameter to the value of your measurement by typing pr & the
“Service =>" prompt, entering your DC voltage measurement g the “=>" prompt, and pressing
<ENTER>.

To measure DC current, you must use a Fluke 80i-4 10 DC/AC Current Probe or equivaent. If you do not
have this probe or its equivaent, cal Best Power Worldwide Service at 1-800-356-5737. Set the meter
for IX mV, attach the Fluke 80i-410 current probe, and clamp the probe on the positive (+) battery cable.
Then, read the measurement. DC current will equal one amp per  mV DC measured.

Display parameter 6 (I Batt) by typing d 6 and pressng <ENTER>. Using the clamp-on AC/DC probe,
st the digitd multimeter for mV. Measure a the negative battery cable with the probe. The arrows
stamped on the current probe most match the flow of current you are measuring. (See Figure 6 on

page 6.) Ifthe result is different from the value displayed for parameter 6, change the value of parameter

6 by typing pr a the “Service=>" prompt, entering your measured value a the *“=>" prompt, and pressing
<ENTER>.

Clear the Service Password by typing pw and pressing <ENTER>. The prompt should change back to

[Tl
=

Tum the FERRUPS off; then, remove al AC and D-C.

701.  Apply label LAB-0905 (“Caution! Risk of Electric Shock”) to the back of the unit.

702.  Apply the new product ID 1label over the old product ID label on the back of the unit.

703.  Using the dide rails on each side of the unit, dlide the cover on the UPS.

704. At the front of the UPS, tighten the screw in the lower right corner of the front panel. Cover the screw with
the round sticker you removed. (See Figure 1 on page 2.

705.  Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.

706.  Reapply AC and DC power to the UPS.

707.  Startup the UPS, connect al load equipment, and return the UPS to norma operation.

TIP 701
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® FE Series Cdibration through the RS232 Port

This Technical Information Publication (TIP) gives ingructions for calibrating the FERRUPS FE models through the
RS232 port on the back of each unit.You can use an additional hand held Remote Control Panel. a termina or a computer.
Go to Section 200 if you arc using an additional hand-held Remote Control Panel; go to Section 300 if you are usng a
terminal OF & computer connected t0 the FERRUPS RS232 port Refer to TIP 407 (Remote Control Panel Options) or TIP
503 (The FE Series RS232 Communication Port). For calibration you need a  tru¢ RMS digital multimeter and a clamp-on
AC current probe. We recommend the Fluke 87 true RMS multimeter and the Fluke 80i-400 AC current probe or their
equivalents. If you do not have these probes or their equivalents. or you have questions about these procedures. call Best
Power Worldwide Service at 1-800-356-5737 (U.S. and Canada only) or 1-608-565-2100, or call your nearest Best Power

office. ‘
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Tools Needed - Use insulated Tools

Safety Equipment Required by Locad Codes Phillips  Screwdriver
Fluke 80i-4 10 Current Probe or Equivalent True RMS AC Voltmeter
Hand-held Remote or Termina .

Table of Contents
Section 100: Removing the Cover . . ... ... . 2
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Section 500: Putting the Covers on the UPSI
Section 100: Removing the Cover

101 Removing the Cover on 4.3-18KVA Upright Units

101-1.  Shut down al load equipment plugged into, or hardwired to, the UPS.

& caAuTioN

Make sure the On/Off switch on the front of the UPS is OFF, and follow the steps below (.
make sure all AC and DC power to the unit is off.

101-2. Tum off the UPS. If the UPS has an AC input plug, unplug it. If not, make sure the unit cannot receive
AC power.

101-3. Use the FERRUPS key to unlock the lock in the
middle of the front pand. (See Figure 9.
Remove the pand. Tum off the DC switch
behind the front panel. Put the panel back on the Remove these
UPS. If your UPS has one (1) or more Serews d
separ ate battery cabinets, tum off the DC

switch at each battery cabinet or rack.

gosen these
SCrews

101-4. Loosen the three (3) Phillips screws on the  bar L
across the top of the UPS. (See Figure 9.) e

101-5. Remove the Phillips screws on each side of the X i

UPS. (See Figure 9.

Lonik fo
front panel
101-6. Slide each cover out from under the bar and lift ~ Figure 9

the cover to remove it from the UPS.
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102 Remeving the Cover ¢a 560VA-3.1KVA Upright Units

102-1. Shut down al load equipment plugged into (or hard-wired to) the UPS.

&b caUTION!

Make sure the On/Off switch on the back of the UPS is OFF, and make sure all AC and DC power
to the unit is off.

102-2. Turn off the UPS. If the UPS has an AC input plug.
unplug it. If not, make sure the unit cannot receive
AC power.

102-3. Remove the # 1 Phillips screw on the top of the
UPS. See Figure 1G or Figure 11.

# PHILLIPS
SCREW. -

Figura 10 500-850VA Figure 41 1.15-3.1KVA

. 102-4. Next. find the gticker in the front panel with the BEST logo. Remove the sticker. and loosen (but not
remove) the #2 Phillips screw behind the sticker. Save the sticker.

102-5. Slide the cover forward until it is completely off the UPS.

103 Removing the Cover oz Rackmount Units

103-1.  Shut down al load equipment plugged into (or hardwired to) the UPS,

& cauTion

Make sure the On/Off (I/O) key on the front of the UPS is turned to Off(O), and make sure dl AC  and
DC power to the unit is off.

103-2. Tom off the UPS. If the UPS has an AC input plug, unplug it. If not. make sure the unit cannot receive
AC power.

103-3.  Remove the bolts holding the front panel of you FERRUPS to the rack. (See Figure 12 on the next page.)
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Boil Sots

|
!

Figure 12

103-4. Slide the UPS out on tk rails from the rack assembly.

103-5. Remove the screws holding the top cover in place and remove the cover. (See Figure 13)

Figure 13

Section 200: cailibrating with a Remote Control Panel Connected to th : RS232 Port .

Figure 14 Remote Control Pand

Important: In the steps below, measure voltages a the locations specified. Measuring input or output voltages
incorrectly could cause alarms, or shut down, for High AC Input, Low AC Input. High AC Output, or
Low AC Output. Measuring battery voltages or battery current incorrectly could cause a battery aarm.
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201.

Make sure the covers are off the unit. Apply AC and DC to the UPS.
unit (4.3-18 KVA and al rackmounts models) or the switch on the

Turmn the keyswitch on the front of the
back of the unit (500 VA-3.1 KVA

models) ON (1). (See Figures 15-20.)

F 7e 13 1.15 & 1.4 KVA *gu*eiT1BB1KVA
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/
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= 1o uﬂﬁ?ﬂ_ﬁu_uQﬂlﬂﬁﬂﬂ]ﬂﬂ_ﬂjﬂﬂﬂﬂuLﬂ 9
Figure 58 4.3-18 KVA ure T8 FESS00VA-FER3.1KVA  Figure 20 FER 4.3-7KVA
202.  Connect the Remote Control Pandl to the RS232 port on the back of the FERRUPS. You will use the Remote
Control Panel to enter commands and parameter changes in the following steps.
203.  Enter the Service password by pressing [CLEAR] [PROGRAM] {2}[6] 131191 [ENTER].
204.  Apply the load to the UPS. Make sure the load is more than 50% of full load.
205.  First, check the serid number programmed into the software. To do  this, display parameter 40 (Serid

Number) by pressing [DISPLAY] [4] [0] [ENTER]. Compare the display to the serid number on your unit's
ID label (on the right side of the unit when you face the front). If the parameter 40 display is correct, go on
to step 206. If it is not correct, follow these steps to enter the correct serid number:

a. Press [CLEAR] to return to the norma display.

b. Before you can enter the new serid number, you must enter the Factory password. To do this. press
[PROGRAM] [1] {8] (4] (71 (3] [ENTER].
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Now, display parameter 40 again by pressing [DISPLAY] {4] [0] [ENTER].

Press [PROGRAM].

Since the serial number includes Igtters as well as numbers, you must go into the message editor toe
the new serial number. To do this, press [DISPLAY] and [PROGRAM] at the same time. The display

will show “Message Editor,” then a period.

Enter the correct Serid number:

Whenever you need to type g letter, press .} and [3] together; then, press [DISPLAY] to scroll
through the aphabet until you reach the letter you need. Once you reach the correct letter, press

[PROGRAM] to go to the next character.

Whenever you need ts type a number, press{.] and {2]together; then, press [DISPLAY] to scroll
through the numbers until you reach the one you need. Once you reach the correct number, press

[PROGRAM] to go to the next character.

When you have entered the complete serial number, press [ENTER]. The new serial number will
scroll across the display. Press (ENTER] again to go back to the parameter display.

Table1: Using the Message Editor

To do thisin the messege editor...

. .gdo this.

Enter the message editor. Press [DISPLAY] and [PROGRAM] together.
Type aletter. Press[.] and{3}together, then press[DISPLAY] until
you reach the correct letter.
Type anumber.

you reach the correct number.

Save a character and go to the next charactrr.

Press [.} and [2] together, then press [DISPLAY] “

Press [PROGRAM].

Save the scrial number and
exit the message editor.

Press [ENTER], check the scrolling display, and press
[ENTER] again.

Reverse letters or numbers.

Press [CONTROLJ.

206.  Next, you must set the unit's model size. To do this. display parameter 41 (Model Index). Compare the
display to the model number shown on your unit's 1D label. If the display snows the correct model number,
go on to step 207. If not, press [PROGRAM], enter the setting for your model's size, and press [ENTER]:

1 =FES00VA 2=FE700VA 3=FE850VA 4=FEl.15KVA 5= FE14KVA
6=FE] 8KVA 7=FE2.1KVA 8=FE3.IKVA 9=FE43KVA  10= FE53KVA
11 =FE7KVA 12 =FE10KVA 13=FE12.5KVA 14 =FEI18KVA

The prefix for the 50 Hz models is “QFE™ in the model index.

207.  Now. you must enter the amp-hour rating for e?/our unit's batteries. To determine the amp-hour rating, look for

a battery part number (BAT-XXXX) on a lab

on your batteries and use Table 2 to determine the ampere-hour

rating. If you have more than one string of batteries, add the amp-hour rating of the battery strings. If they do
not have a part number. call Best Power Worldwide Service  at 1-800-356-5737 (U.S. and Canada only), 1-
608-565-2100, or cal your nearest Best Power office for more information.

TIP 705
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208.

209.

210.

211.

Now, display parameter 69 (Batt AH). If the amp-how rating shown matches the amp-hour reting of  your
batteries, go on to step 208. If not, press (PROGRAM]. enter the correct amp-hoar rating, and press [ENTER].

Teble 2:  Amp-Hour Rating Chart

Batiery Part Numper Battery AH Rating § Battery Part Number | Battery AH Rating |
BAT-0007 55 Al BAT-0053 31AH |
BAT-0046 75 AH BAT-0058 17 AH

| BAT-0047 75 AH BAT-0065 33 AH
BAT-0048 100 AH BAT-0071 26 AH
BAT-0049 100 AFT BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH
BAT-005] 200 AH g i

Display parameter 122 by pressing [DISPLAY] {1 {2] |2] [ENTEFﬂ to display the charger type used on the
FERRUPS unit. Use the table below for the settings.  If your unit does not display the proper charger. change
the Setting to the correct charger by pressing [PROGRAM], entering the number for the correct charger, and
pressing  [ENTER].

Table? 3. Setting Parameter 122 for Your Unit's Charger Type

Setting Charger and Charger Operation |
0 Hardware Charger: Voltage settings are all hardware controlled. I
1 Float Charger: Vollage level is programmed in parameter 125.

To display parameter 125, press [DISPLAY] [1][2] [3] [ENTER]. To change parameter 125, press
[PROGRAM], enter the correct voltage level, and Press [ENTER].

2 Hysteresis Charger; Parameter 124 determines when the charger turns on: parameter 126 determines
when the charger turns off.
To display parameter 124, press [DISPLAY] [I] {2]{4] [ENTER]. To change the low voltage
when the charger should tumn 0N, Press [PROGRAM], enter the new setting, and Press [ENTER].
To display parameter 126, press [DISPLAY] [1] [2][6] [ENTER]. To change the high voltage
when the charger should turp off, press (PROGRAM], enter the new setting, and press (ENTER].

3 The charger is disabled. An external charger must be used to charge batteries if parameter 122 is set
03" I

&CAU’[{ON! Failure to select the proper charger setting for your unit’s power board listed
above Will cause incorrect operation of the charger and possible system damage.

Display parameter 123 by pressing [DISPLAY] [I] |2} 13] [ENTER]. This displays the charger amp-hour
rating. If your unit does not display the proper charger amp-hour rating, change the setting to the correct
charger amp-hour rating by pressing [PROGRAM], entering the number for the correct charger, and pressing
[ENTER].

Find the termina block inside the unit. Measure the input AC voltage at the termina block with the digital
multimeter.

Display parameter | (V In) on the control panel by pressing [DISPLAY] [1] [ENTER]. If your measurement
does not match the value displayed for parameter 1, change the parameter value by pressing [PROGRAM],
entering your voltage measurement, and pressing [ENTER].
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222 Display parameter 12X (Charger On Delay) again by pressing [DISPLAYT[I] [2] [8] [ENTER]. Change this
parameter value back to its original value of 240 seconds by pressng [PROGRAM]  [2] [4] [0] [ENTER].

223.  Clear the Service Password by pressing [CLEAR] twice or until the message “Password  Cleared™ appears on
the control panel display. .

S=ctisn 300: Calibrating With a VT-100 Type Terminal or Computer Connectad tc the
28237 Port

This procedure is for calibrating the FERRUPS using a termina or a computer connected to the FERRUPS RS232
port. Refer to TIP 407 (Remote Control Panel Options) or TIP 503 (The FE Series RS232 Communication Port) in
Section 700. Ifyou have any questions or problems during this procedure. call Best Power Worldwide Service at 1-800-
356-5737 (U.S. and Canada only) or 1-608-565-2100. or cal your nearest Best Power office.

‘mportant: In the steps below. measure voltages a the locations specified. Measuring input or output voltages
incorrectly could cause darms, or shut down, for High AC Input, Low AC Input, High AC Output, or Low
AC Output. Measuring battery voltages or battery current incorrectly  could cause a battery aarm.

In this procedure, you may need to change parameters. To make sure you are  able to enter commands, clear the screen
nosv: by pressing the <ENTER> key until the => prompt appears. Then. go on to the steps below; if you need to change
parameters, the steps tell you what commands to enter. For more information on communication, see TIP 503,

301.  Make sure the covers are off the unit. Apply AC and DC to the UPS.  Turn the keyswitch on the front of the
unit (4.3-18 KVA and all rackmounts models) or the switch on the back of the unit (500 VA-3. 1 KVA models)
ON (I). (See Figures 15-20 on page 5.)

302.  Connect the termina or computer to the RS232 port on the back of the FERRUPS. You will use the  termina .
or computer to enter commands and parameter changes in the following steps.

303.  Enter the Service password by typing pw 2639 and pressing <ENTER>. The prompt should change to
“Service=>" to let you know you have entered the password.

304.  Apply aload to the UPS. Make sure the load is 50% or more of full load.

305.  First. check the seriad number programmed into the software. To do this, display parameter 40 (Serid Number)
by typing d 40 and pressing <ENTER>. Compare the display to the serid number on your unit's ID label (on
the right sde of'the unit when you face the front). If the parameter 40 display is correct, go on to step 306. If
it isnot correct. enter the correct serial number by typing pr at the “Service=>" prompt and pressing
<ENTER>. The screen then shows a *->" prompt. You must enter the Factory password to change the seria
number. At the “=>" prompt, type pw 18473 and pressing <ENTER>. Type pr a the “Factory=>" prompt
and press <ENTER>. A “=>" prompt should appear for the new value. Type in the correct serid  number and
press <ENTER>.
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306.

307.

308.

Next, you must set the unit's model size. To do this. display parameter 41 (Model Index) by typing d 41 and
pressing <ENTER>. Compare the display to the model number shown on your unit's ID label. If the display
shows the correct model number. go on to step 307. If nat, type pr at the. “*Service=>"" prompt, enter the setting
for your model's size a the “=>" prompt. and press <ENTER>:

| = FE500VA 2= FET00VA 3=FE850VA 4=FE1.15KVA 5= FE14KVA
6 =FE1.8KVA 7=FE2.1KVA 8=FE3. IKVA 9=FE43KVA  |0=FE5.3KVA
11=FE7KVA 12 = FE10KVA 13=FEI12.5KVA  14= FEI8KVA

The prefix for the 50 Hz models is “QFE” in the model index.

Now, you must enter the amp-hour rating for your unit's batteries. To determine the amp-hour  rating, look for
a battery part number (BAT-XXXX) on a label on your batteries and use Table 4 to determine the amp-hour
reting. If you have more than one (1) string of batteries, add the amp-hour rating of the battery strings. If  they
do not have a part number, call Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada only),
|-608-565-2 100, or cal your nearest Best Power office for more information.

Now, display parameter 69 (Batt AH) by typing d 69 and pressing <ENTER>. If the amp-hour rating shown
matches the amp-hour rating of your batteries. go on to step 308. If not, type pr at the “Service=>" prompt.
enter the correct amp-hour rating at the “=>" prompt. and press <ENTER>.

Table 4: Amp-Hour Rating Chart

Baitery Part Number _l Battery AH Rating Rattery Part Number | Battery AH Rzting
BAT-0007 55 AH | BAT-0053 31 AH
BAT-0046 75 All : BAT-0058 17 AH
BAT-0047 75 AH i BAT-0065 33 AH
BAT-0048 100 AH é\ BAT-0071 26 AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH i BAT-0122 100 AH
BAT-005] 200 A} - e

Display parameter 122 by typing a:2z and pressing <ENTER> to display the charger type used on the
FERRUPS unit. Use Table 5 on the next page for the settings. If your unit does not display the proper charger,
change the setting to the correct charger by typing o a the *Service=>" prompt and entering the number for
the correct charger, and pressing <ENTER>. )
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309.

310.

31l

312.

313.

314,

315,

TIP 705

Teble 50 Setting Parameter 122 for Your Unit's Charger Type
Setting Charger and Charger Operstion
0 Hardware Charger: Voltage settings are al hardware controlled.

] Float Charger: Voltage level is programmed in parameter 125.

To display parameter 125, type 4 125 and press <ENTER>. To chenge parameter 125, type ==, enter

the correct voltage fevel, and press <ENTER>.

2 Hysteresis Charger: Parameter 124 determines when the charger urns on: parameter 126 determines

when the charger turns off.

¢  Todisplay parameter 124, type 6124 and press <ENTER>. To change the low voltage when the
charger should turn on. type 7, enter the new setting. and press <ENTER>.

o« Todisplay parameter 126,@;” press <:NTER>. ‘To change thehigh voltage when the
charger should turn off, type e, thenew setting, and press<ENTER>.
3 The charger is disabled. An external charger must be used to charge batteries if parameter 122 is set

{jéé, CeJUTICNI  Failure O select the proper charger setting for your unit's power hoerd isted
above will ¢guse incorrect operation of the charger and possblesystem €amage.

Display parameter 123 by typing d 123 and pressng <ENTER>. This displays the charger amp-hour rating.
If your unit dozs not display the proper charger amp-hour rating, change the setting to the correct charger  amp-
hour rating by typing pr, entering the number for the correct charger, and pressing <ENTER>.

Find the termind block inside the UPS. Measure the input AC voltage on the AC input termind block with
the digitd multimeter.

Display parameter | (v In) on the control panel by typing d 1 and pressing <ENTER>. If your measurement
does not match the value displayed for parameter 1. change the parameter value by typing ar a the
“Service=>" prompt, entering your voltage measurement a the “=>" prompt, and pressing <ENTER>. .

Digplay parameter 44 (NomVCut) by typing d 44 and pressng <ENTER> to check the nomina output
voltage. The nominal output voltage determines where you will  measure output voltage in step 313,

Note: In 60 Hz units, the default output voltage is 120 VAC even if you are using 208  or 240 VAC output
Parameter 2 monitors the 120 VAC output.

With the digitd multimeter, measure the output AC voltage a the AC output termina block points for the
nomina output voltage.

Display parameter 2 (V Out) by typing d 2 and pressing <ENTER>. If your measurement does not match the
vaue displayed for parameter 2, change the parameter value by typing pr a the **Service==" prompt, entering
your Voltage measurement at the “=>" prompt, and pressing <ENTER>. Mzke sure the measured vaue you
enter into parameter 2 is acceptable for the nominad value you displayed in parameter 44.

Next. calibrate output current. Display parameter 4 (I Out) by typing d 4 and pressing <ENTER>. Then,
measure the output current a the wires that run out of “Llout™ on the output termina with the amp meter. If
the display does not match your measurement, change parameter 4 by typing pr a the “Service=>" prompt,
entering your AC output current measurement a the “=>" prompt, and pressing <ENTER>.
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316.

.317.

318.

319.

320.

The next two (2) measurements must be done while the UPS is running on  inverter, Remove AC input power
and let the unit run for approximately one (1) minute before you go on.

Measure the battery dtring voltage with the digitdd  multimeter. Then. display parameter 7 (V  Batt} on the
control panel by typing d 7 and pressing <ENTER>. If you measurement does not match the value displayed
for parameter 7, change the parameter to the value of your measurement by typing pr a the “Service =>"
prompt, entering your DC voltage measurement a the “==" prompt. and pressing <ENTER>.

To measure DC current, you must use a Fluke 80i-4 10 DC/AC Current Probe or equivalent. If you do not have
this probe or its equivalent, call Best Power Worldwide Service at 1-800-356-5737. Set the  meter for DC mV,
atach the Fluke 80i-410 current probe, and clamp the probe on the positive  (+)
battery cable. Then, read the measurement. DC current will equal one amp per mV
DC measured.

Display parameter 6 (I Batt) by typing d 6 and pressing <ENTER>. Using the
clamp-on AC/DC probe, set the digitdl multimeter for mV. Measure a the negative DIRECTION
battery cable with the probe. The arrows stamped on the current probe must cunopfsm =-

match the flow of current you are measuring. (See Figure 22) If the result is = v
different from the value displayed for parameter 6, change the value of parameter ONFLUKE
6 by typing pr & the “Service=>" prompt, entering your measured value at the “=>"
prompt, and pressing <ENTER>.

FE/FER/QFE/QFER 4.3-18 KVA models only: Ifyou have a software-controlled
power board in your unit (PCP-0291, PCP-0292, PCP-0289, or PCP-0290), restore
AC power and display parameter 128 (Charger On Delay) by typing d 128 and
pressing <ENTER>. Change this parameter value to 10 seconds by typing pr 10 and pressng <ENTER>.
Once the CHARGING LED lights. the charger current can be caibrated.

Figure 22

Note: On some modes. the CHARGING LED only lights briefly when the unit beginsto charge the
batteries. The unit is till charging the batteries cven after the LED turns off.

Ifyour unit has the optional 10-amp or 20-amp charger assembly. follow the instructions for the 10-amp
or 20-amp charger. If not, follow the instructions for the S-amp charger.

\ pys—

Whea you make the megsurerient ef (e sower poerd, do 2ot contact other dower doard
compenents, 2ower DoRIC comacnenis conisin ceogerous vetages that could esuse eguipment
|clamag-e o~ personal Injury. Use ceution when making this megsurement.

For units with a S-amp charger: measure DC current with the Fluke 80i-4 10 current probe on the negative
(-) battery cable. The arrows stamped on the current probe must match the flow of current you are measuring.
(See Figure 22)

Ifyoudon’t have an 80i-410 current probe. measure across R24 or R25 (on power board PCP-0291) or
across R50 or RS 1 (on power board PCP-0289). Then, multiply your MILLIVOLT measurement by 0.04
to convert to the amperage of the charger ousput. Do NOT convert the measurement to VOLTS before
multiplying.
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321.

322.

323.

Example:  Ifyou measure 120 mV across R24, multiply {20 x 0.04 :- 4.8. Parameter 6 should be set
to 4.8 amps.

negative (-) battery cable. The arrows stamped on the current probe most match the flow of current you  ar

For units with a 1C-amp or 20-amp charger: measure DC current with the  801-410 current probe on the ;.

measuring. (See Figure 22 on the previous page)
If you don't have an 80i-410 current probe. follow these steps.
a.  Measure across the charger shunt on the charger assembly

b. To determine what Size charger your UPS has, see the fuse on the charger assembly. (See Figure
18 on page 400-7.) If the fuse is a 30-amp fuse, the unit has a lo-amp charger. If the fuseisa 60-
amp fuse, the w.it has a 20-amp charger.

¢. Multiply your MILLIVOLT measurement by the amount shown for your unit's charger size. Do
NOT convert millivolts to volts before multiplying.

[O-amp charger: Multiply by 0.2
20-amp charger: Multiply by 04

In this step. you will calibrate parameter 6 again. Cdibrating parameter 6 on line cdibrates charger
current; this calibration will not affect -what you did in step 319. Display parameter 6 by typing d 6 and
pressing <ENTER=, If your calculated current does not match the value displayed in parameter 6, change the
parameter value by typing pr, entering your measured value, and pressing <ENTER>.

Note: Ifthe charging current is too low, FERRUPS does not let you program this parameter. If the control
panel displays “Cannot Program” when you ry to change the parameter value, run the UPS on Invert
longer until the charger current is higher. '

Display parameter 128 (Charger On Delay) again by typing d 128 and pressng  <ENTER>. Change this
parameter value back to its originad value of 240 seconds by typing pr 240 and pressng <ENTER>.

Clear the Service Password by typing pw and pressng <ENTER>. The prompt should change back to ~ “=>”

Section 400: System Test

TIP 705

RESTRICTED

FERRUPS automatically does a system test every Seven days (or the interval you set in parameter 72). If you need
to dtart the test manualy, you can dtart it from a control panel or a termind  connected to the FERRUPS RS232

port.
To dart the test from a control pand: Press [CONTROL] {7] [ENTER] [ENTER].
To dart the test from a termind: Enter the systemtest command.
The FERRUPS tedts the logic firdt, then the inverter, and then the batteries. (Parameter 7 1 controls which parts

of the test the FERRUPS does.) If the FERRUPS fails any part of the test. the unit does not  do the next part of the
test. The paragraphs below describe each part of the test.
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Logic Test: This part of the test makes sure the memory and the central processing unit are operating
correctly. To do this. the FERRUPS computes the additive checksum of the ROM and the
nonvolatile battery-backed section of RAM: then, it compares the values to parameters 12 | and
122. If the computed values do not match the parameter values. the FERRUPS fails the logic test,
cancels the inverter and battery tests. and starts a Memory Check alarm

Inverter Test: The Inverter Test makes sure both inverter gates can draw enough current. To do this. the
FERRUPS fires the left gate and then the right gate and monitors the peak current draw from the
batteries. The FERRUPS then compares the current peaks to 1/2 of parameter 74 (NomILimit).
If either gate draws less than 1/2 NomILimit, the FERRUPS fails the inverter test. cancels the
battery test, and starts a Check Inverter darm.

Battery Test:  The Battery Test makes sure the batteries can supply enough power to run the load longer than
the number of minutes set in parameter 68 (Low Runtime). To do this, the FERRUPS runs the
UPS on inverter for the number of seconds specified in parameter 75: it then compares the
estimated runtime shown in parameter 9 to the Low Runtime setpoint in parameter 68. If
parameter 9 is less than parameter 68. the FERRUPS fails the battery test and starts a Check
Battery aarm.

Parameter 26 displays the results of the last system test. A sample parameter 26 display may look like this:

26 Test Results

14:34 05/23/93 (24-hour time and date of last test)

Logic: PASSED (Results of logic test)

RA=FA41 RO=13D6 (ROM/nonvolatile RAM checksums)
Inverter: PASSED (Results of inverter test)

Gate L=341/R=345 (Left/right inverter gate peak current draw)
Battery: FAILED (Results of battery test)

RT=--2/DC=12.76 (Runtime/DC voltage at end of battery test)

For each part of the test, the display shows “PASSED,” “FAILED,” or “NotDone.” Parameter 71 controls which
parts of the test arc done. Parameter 72 controls how ofien the automatic system test is done, parameter 73 controls
the time of day.

Section 500: Putting the Coverson the UPS

501.

502.

503.
504.

Shut down the UPS. Make sure that all AC power is disconnected from the UPS
Put al covers back in place,
Reapply AC power to the UPS

Startup the UPS according to the instructions in the FERRUPS User Manual. Then, startup the load equipment
connected to the UPS.
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OWER SYSTEMS March 24, 1997

. Extended Runtime Modification for the FERRUPS
FE/QFE Series Models

This Technical Information Publication (TIP) explains how to extend the runtime for the FERRUPS FE and QFE models.
This TIP is intended for use by a qualified service person familiar with the FERRUPS' unit. A qualified service person must
perform this procedure. If you have any problems or questions during this procedure, call Best Power Worldwide Service
a 1-800-356-5737 (U.S. and Canada only). 1-608-565-2 100. or call your locd Best Power  office.

Tools Needed - Use Insulated Tools:
Remote Control Pangl or VT- 100 Type Termind  Two (2) 7/1 6-inch Wrenches  1/2-inch Wrench

Safety Equipment Required by Local Codes 5/16-inch Nutdriver Needlenose Pliers
Torque Wrench Calibrated in In./Lbs or N/m Petroleum  Jelly #1 and #2 Phillips Screwdriver
ANCAUTION!

These procedures must be performed by quaified service personnel ONLY! UPS units are designed to provide — power
ander a variety of operating conditions. Dangerous voltages may be present even if input AC line or DC voltage i
-emoved. TEST BEFORE TOUCTHING!

Turn off the UPS according to the procedure describing “How and When to Shut Down Your FERRUPS' in  the
FERRUPS User Manual. Make sure that the UPS batteries and AC input are  off or disconnected before you change
r time.

‘( j This unit contains electrostatic-sengitive  devices. If you do not follow proper ESD procedures, you may — caus: 3
1” severe damage to the electrical circuitry.

UPS batteries are high current sources. Shorting battery terminals or the DC termina strip can cause severe arcing
squipment damage and injury. A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the FERRUPS

A) Remove rings, watches, and other jewelry before servicing the UPS.
B) Always wear protective clothing and eye protection and use insulated tools when working near batteries

C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible,  follow ¥
all local safety codes.

Section 100 Safay [NSETUCHIONS  «+ v v v v e e v ee e s e e s et et et e s e e s e e e e e aaa e anesnnens )

Section 200: ReMOVING the UPS COVEIS - nnneetteetteee e et e e e e e e e eeeeaes 3

Section 300: Ingtaling and Connecting the Batteries -« vvvvveeeeeeenniii e 4

Section 400: Calibrating the Unit and Checking the DC Voltage -« -« vvvvveeenen 8

Section 500: Putting the Covers Back on the Battery Cabinet and the UPS ..o 12
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Section 100: Safety Instructions

IMPORTANT SAFETY INSTRUCTIONS » SAVE THESE INSTRUCTIONS

A CAUTION!

Full voltageand current are always present at the battery terminals. The batteriesused in thissystem can produce
dangerous voltages, extremely high currents and a risk of electric shock. They may cause severe injury if the
terminals are shorted together or to ground (earth). You must be extremely careful to avoid electric shock and
burns caused by contacting battery terminals or shorting terminals during battery installation. Do not touch
uninsulated battery terminals.

A qualified electrician who isfamiliar with battery systemsand required precautions must install and service the
batteries. Any battery used with this UPS shall comply with the applicable requirements for batteriesin the
standard for emergency lighting and power equipment, UL 924. Cabinets are designed to be used with, and
batteries must be replaced with Best Power battery number BAT-XXXX or equivalent. The installation must
conform to national and local codes as well. Kegp unauthorized personnel away from batteries.

The electrician must take these precautions.

1. Wear protective clothing and eye wear. For 120-volt battery systems, wear rubber gloves and boots. Batteries contain
caugtic acids and toxic materials and can rupture or leak if mistreated. Remove rings and metal wristwatches or other
metal objects and jewelry. Don't carry metal objects in your pockets where the objects can fall into the battery cabinet.

2. Tools must have insulated handies and must be insulated so that they will not short battery terminals. Do not alow

a tool to short a hattery terminal to another battery termina or to the cabinet & my time. Do not lay  tool ctal
parts on top of the batteries, and do not lay them where they could fal onto the batteries or into the cabin ¢

3. Indtdl the batteries as shown on the drawing provided with the batteries. When connecting cables, never alow a cable
to short across a battery's terminals, the string ofbatteries, or to the cabinet.

4. Align the cables on the battery terminals S0 that the cable lug will not contact any part of the cabinet even if the battery
is moved. Keep the cable away from any sharp metal edges.

5 Ingal the battery cables so they cannot be pinched by the battery cabinet or UPS doors.

6. Make sure the fuse iS positioned o that it will not contact any cabinet parts or other battery posts if the batteries
should move. Make sure that there is enough clearance when the cabinet door closes.

7. Battery cabinet chassis (ground or earth) must be connected to the UPS chassis (ground or earth). If you use conduit,
this ground conductor must be routed in the same conduit as the battery conductors.

8. Where conductors may be exposed to physical damage. protect the conductors in accordance with ~ ANSI/NFPA 70-
1993.

9. If you are replacing batteries or repairing battery connections, follow the procedure in the  FERRUPS User Manual
to shut off your UPS and remove both AC and DC input power.
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101

102.

Size the battery cable. The battery cable or wire used is No. 1 AWG (42.11 mm?) for al applications with the
following exceptions:

A) 18 KVA models use no. I/O (53.49 mm’) battery cables.

B) Ifthe batteries mast be some distance from the UPS. you may need to install larger battery cables between
the battery cabinets and the UPS. Using long cable runs and larger diameter cables may require
modifications inside the UPS: call Best Power Worldwide Service if you did not order the longer. larger-
diameter cable with the UPS. In the U.S.A. and Canada, call 1-800-356-5737 or |-608-565-2100; in
other areas, call your local Best Power office.

UPS units must have a DC disconnect switch so you can disconnect the external batteries from the UPS.

FE/QFE 500VA to 3.1KVA models have a removable plug at the UPS; the battery cabinet may also have a
DC switch.

Most FE/QFE 4.3 to 18KVA models have a DC switch at the battery cabinet(s). However, some may have
aremovable plug at the cabinet or between the UPS and the batteries. and others may have an external DC
switch, FE/QFE 4.3 to 7KVA models also have a DC switch behind the front panel.

Section 200: Removing the UPS Covers

201.

202.

203.

204.

Shut down dl load equipment plugged into. or hardwired to. the UPS,

& caution
Make sure the On/Off switch on the front of the UPS is OFF, and follow the steps below to make sure
all AC and DC power to the unit is off.

Tumn off the UPS. If the UPS has an AC input plug. unplug it. 1 not. make sure the unit cannot receive AC
power.

4.3 to 18 KVA models: Use the FERRUPS key to Loosen these
unlock the lock in the middle \ screws
. Remove these
of the front panel. (See Figure Sorews
1.) Remove the pandl. If the —\

unit has a DC switch behind \“
the front panel, turn it off. v
Turn off the DC switch at
each battery cabinet. P
4.3 to 18 KVA models. Loosen the three (3) Philips e et
screws on the bar across the .
top of the UPS. (See Figure Lock for
1.) front panel
Figure 1
Page 3 March 24, 1997 TIP 706
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205.  Remove the cover(s) from the UPS.

500VA to 3.1KVA;

4.3KVA to 18KVA:

& cruTioN!

Remove the grounding screw at the  SSRER2ES=—"" T
top of the UPS and loosen (but not f/“:\_\
remove) the front screw. (Sec. Figure |
2) Slide the cover off the unit. !

Remove the screws on each side of §

the UPS. (See Figure 1 on page 3) i
Slide each cover out from under the
bar and litt the coversto remove them _
from the UPS. Figure 2

Make sure you have turned off AC power and the DC switch. (See step 203.) If you

do not disconnect the batteries, parts could be damaged in modifying the —runtime.

Section 300: Installing and Connecting the Batteries

IMPORTANT!

Modifying the runtime in your UPS usualy includes adding extra batteries. If your UPS does not

have a 10-, 15-, or 20-amp charger. you may need to upgrade your charger. See the Service
Manua for the parts and TIP needed to upgrade the charger in your unit or cal Best Power
Worldwide Service.

301.  Find the battery instalation diagram that came with your FERRUPS batteries and battery cabinet(s).

302.

TIP 706
RESTRICTED

Move the battery cabinet(s) to the location where you will indal the batteries.

IMPORTANT:

March 24, 1997

Ingdl the batteriesin aclean, cool, dry place, with norma ventilation for hum’
habitation and with level floors. Make sure the floor can support the weight of the
batteries, the cabinet. and any other necessary equipment. Your Best Power service
technician can tell you the size and weight of  external batteries.

The temperature should be below 77° F (25" C) for the best battery performance.
Batteries are less efficient at temperatures below 65° F (18 ° C), and high temperatures
reduce battery life. Typically, at about 95" F (35" C), battery life is haf of what it
would be a a normal temperature of 77" F (25° C). At about 113" F (45° C), battery
life is one-fourth of normal.

Make sure that heaters, sunlight, air conditioners, or outside air vents arc not directed
toward the batteries. These problems can make the temperature within battery strings
vary. which can cause differences in the batteries voltages;, eventudly, the problem
could affect battery performance.

Remember that the batteries should be as close as possible to the UPS to reduce DC
wiring costs and improve battery performance.

Note: Ifyou arg indaling the batteries in a place where there may be seismic activity,
you should anchor the UPS and battery cabinets to the floor. Anchoring kits are
avalable from Best Power.

Page 4 .



303.

304.

305,

306.

Wherever conductors may be exposed to physical damage. you must protect the conductors in accordance with
Nationa Electrical Code ANSI/NFPA 70-1993. This includes battery cables between the UPS and the batteny
cabinet and cables between battery cabinets (if you have more than one).

We suggest routing battery cables through flexible conduit. For models with a removable DC plug at the UPS
end of the cables. we suggest routing the cables through the conduit to within about one foot (305 mm) of the
UPS because the connector or plug does not connect to flexible conduit. Ingtall flexible conduit for battery
cables according to local or national code.

The battery cabinet ground (or earth) must be connected to the UPS chassis ground (or earth)

You must make a good connection to the battery cabinet chassis ground (or earth). Make the ground
connection a the terminal Strip ground (or earth) lug insde the cabinet.

The procedure for connecting ground depends on your model.

500VA to 3.1KVA:  Atthe UPS, connect the ground wire to the ground lug. This UPS ground (or earth)
is marked with the label shown in Figure 3.

g&uﬂ-'-‘;:?n-mr“mm-mmm-m~ L g TR L R AT T \Mauq

UND

B i B SR e A Tk i LR T R AT

Figure 3

o
Y

FESARSINIYOCT ORI
ROTANS T L GRE

e

43KVAt0O18KVA: At the UPS. find the green/yellow termind block next to the UPS battery terminas
labeled “GROUNDING ELECTRODE TERMINAL" with the ground or eath
symbol show in Figure 4. Connect the ground wire to this ground terminal.

Noze:  This symbol may have a circle around it

Figure 4  px

A CAUTION!

Do not make connections to the R§232 communications port if the UPS is connected to a positive
ground battery system. The RS§232 ground must be isolated or equipment damage will result. For
assistance, cal 3est Power Worldwide Service at 1-800-356-5737 or [-608-565-2100 or cali your local
Best Power office.

Arrange the batteries in the cabinet. If optiona straps are included. ingtall the straps as shown in the battery
indtallation diagram that was packed with your bateries.

1Y CAUTION! Never install the batteriesin an air-tight enclosure.

Page 5 March 24,1997  TIP 706
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307.

308.

309.

310.

311.

312.

TIP 706

IMPORTANT:  Arrange the batteries so there is as much air flow as possible around the batteries and
so the batteries can be cooled as much as possible. Some battery cabinets have  cooling
slots cut in the shelves to increasc ar flow. Arrange the batteries so these dlots arc not
blocked. Some larger batteries must it with the longest battery dimension in the s
direction as the longest shelf dimension. These batteries partly block the cooling sm'
Place the batteries next to the outside edge of the shelf to leave as much space between
the batteries as possible.

Connect the DC fuse(s) as shown in the battery ingtallation diagram. (See ~ LOCKNUTS
Figure 5. The fuse may be on the termina dtrip.)

LOCKING “ ;D
Run the battery cables through conduit, but do not connect the cables to the “:SZ:ER e
UPS or the battery cabinets yet. Find the battery cable assembly that connects P S WASHERS

to the UPS.

Note: If you have an externad DC disconnect switch between the UPS and ~ WASHERS ;
batteries, see the ingtructions that came with your disconnect switch.

If you have a removable DC plug a the UPS end, this end of the ~ Figure §
cables does not go through the conduit or connect to it.

Ifyou we adding more than one (1) external battery cabinet, find the battery cable assembly that connects
the battery cabinets. Puli the cables through the conduit that you installed between the cabinets.

Clean the cable and battery post (terminal) before you make the battery connection.
Apply a thin coating ofhigh-temperature conductive grease on the post and cable terminals to Slow corrosion.

Note: If you use a nonconductive grease like petroleum jelly, do not apply any grease before you make .
connections. Instead, make the connection first; then. torque it to the torque values shown below for
your battery. When you make the connection, apply a coating of the nonconductive grease to the
hardware at the battery terminals.

Connect al the battery cables between batteries & shown in the battery instdlation diagram. (See Figure
6.) Do not connect the cables between battery Strings or between the UPS and the batteries yet. Use the torque
wrench to tighten the battery terminal connections securely. For most batteries, you can  find out what torque
value to use by finding the battery number (BAT-XXXX) on the top of the battery and finding the torque value
in Table 1 below.

Table 1

Battery Torque

BAT-0007 Torque to 65 inch-pounds or 7.3 newton-meters.
BAT-0046 Torque to 65 inch-pounds or 7.3 newton-meters.
BAT-0048 Torque to 65 Inch-pounds or 7.3 newton-meters.

BAT-0050 | Torqueto 75 inch-pounds or 8.4 newton-meters. Figure 6
BAT-0053 Torque to 40 inch-pounds or 4.5 newton-meters.
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If your battery does not have a number on the top, usc Figure 6 to find the torque value for your batteries.

Square: Torque to
17 inch-pounds or

1 .9 newton-meters.

(BAT-0056)

py
e -
L_\_:\\“\ -~
~Tooo Tl

Modified Square:

Torque to 35 inch-pounds
or 3.9 newton-meters.
(BAT-0065)

Screw Posts: Torque
to 65 inch-pounds or
9.6 newton-meters.
(BAT-0071)

Figure 6

313.  Connect the most postive (+) cables between strings as shown in the battery installation diagram

314.  Use the voltmeter to check the DC voltage between the most negative (-) terminas of the gtrings. The
measured voltage should be less than three (3) volts. If it is more than three (3) volts. correct any wiring
errors before you go on.

315.  Use the cables provided to connect the most negative (- ) battery terminals of the battery strings as shown in
the battery instalation diagram. If the battery cabinet has a DC switch, the DC switch has been installed at
the factory.

316.  Make sure the UPS DC Switch is OFF.

. 17.  Find the battery cables that you will connect between the UPS and the batteries or  battery cabinet(s).

318.  Strip 0.5 inches (13 mm) of insulation from the end of the negative (- ) and positive (+) cables.

319.  Connect the negetive (-) cable to the negative (-) termind on the UPS termind strip.

320.  Connect the positive (+) cable to the positive (+) termina on the UPS termind strip. Tighten the termina
connections  securely.

321.  Find the positive (+) and negative (-) cables that come from the UPS and ship 0.5 inches (13 mm) of
insulation from the end of each cable.

322.  Insat the postive (+) cable into the postive (+) termind at the back of the battery cabinet.

323.  Next, connect the negative ( -) cable to the negative ( -) termina a the back of the battery cabinet. Tighten
the terminal connections securely.

Note: If you have an externd DC disconnect switch, see the ingtructions that came  with your disconnect
switch.

324.  Now, turn the DC On/Off switch a the battery cabinet(s) to ON. Leave the UPS DC switch OFF.

. Page 7
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Section 400: Calibrating the Urit and Checking the DC Voltage

After modifting the runtime in your FERRUPS, you must recalibrate the unit. You must also check the parameter for
the unit’'s battery amp-hour. For calibration you need a true RMS digitd multimeter and a clamp-on AC current pr
We recommend the Fluke 87 true RMS multimeter and the Fluke 801-400 AC current probe or their  equivalen
you do not have these probes or their equivalents. call Best Power Worlawide Service a [-800-356-5737 (U.S. and
Canada only) or |-608-565-2100. or cal your nearest Best Power office.

To perform the calibration commands, Use the hand-held front control panel (4.3 to 18KV A models) or attach a remote
control panel, VT-100 type termindl. or computer to the RS232 port on the back of the UPS. Refer to TIP 407 (Remote
Control Panel Options), TIP 503 (The FE Series RS232 Communication Port), or TIP 705 (FE Series Calibration
through the RS232 Port). If you have any questions or problems during this procedure, call Best Power Worldwide
Sarvice a 1-800-356-5737 (U.S. and Canada only) or |-608-565-2100, or cal your nearest Best Power office.
Important: In the steps below, measure voltages a the locations specified. Measuring input or output voltages
incorrectly, could cause aarms. or shut down, for High AC Input. Low AC Input. High AC Output, or
Low AC Output. Measuring hattery voltages or battery current incorrectly could cause a battery alarm.
401.  Reapply AC to the UPS. Turn the DC switch on. Tumn the kcyswitch to ON.
402. At the control panel, enter the Service password.
On a control panel, press [CLEAR] [PROGRAM] {2] [6] [3] [9} [ENTER].
From a terminal or computer, type pw 2639 and press <ENTER>.
403.  Apply the load to the UPS. Make sure the load is more than 50% of full load.

404.  Use the meter to check for proper nominal DC voltage at the UPS end of the cable. Make  sure the pol
agrees with the markings on the UPS batter) terminals The nomina battery voltage should be 120 VD ;D

405.  Now, gou must enter the amp-hour rating for your unit's batteries. To determine the amp-hour rating, ook
for a battery part number (BAT-XXXX) on a label on your batteries and use Table 2 on the next page to
determine the amp-hoar rating. If you have more than one string of batteries, add the  ampere-hour rating of
the battery dtrings. Ifthey do not have a part number, cal Best Power Worldwide Service a [-800-356-5737
(U.S. and Canada only), 1-608-565-2100; or call your nearest Best Power  office for more information.
Now, display parameter 69 (Batt AH).

On a control panel, press [DISPLAY] [6] (9] [ENTER].
From a terminal or computer, type d 69 and press <ENTER>.

If the amp-hour rating shown matches the amp-hour rating of your batteries, go on to step 406. If not, change
the value of parameter 69.Batt AH).

On a control panel, press [PROGRAM], enter the correct amp-hour rating, and press [ENTER],

From a terminal or computer, type pr, type the correct anp-hour, and press <ENTER>.
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406.

Table 2: Amp-Hour (AH) Rating Chart

Battery Part Number | Battery AH Rating;! Battery Part Number { Battery AH Ratirﬂ

BAT-0007 35 AH BAT-0053 31AH
BAT-0046 75 AH BAT-0058 17 AH
BAT-0047 75 AH BAT-0065 33 AH
BAT-0048 100 AH BAT-0071 26 AH
BAT-0049 100 AH BAT-0103 75 AH
BAT-0050 200 AH BAT-0122 100 AH
BAT-0051 200 AH .

Display parameter 122.
On a control panel, press|DISPLAY] {1][2] [2] [ENTER].
From aterminal or computer, type d 122 and press <ENTER>,

Check the model number on a white paich in the comer of your power board. Use Table 3 below for the
settings. If your umit does not display the proper ¢ 1crger, change the SE tting to the correct charger.

Or; @ control panel, press [PROGRAM]. ente {1 number for the corrcet charger, and press [ENTER].
Froata terminal or computer, type pr. ente *1e correct number. and press <ENTER>

able 3. Setting Parameter 122 for Youtlirits.Gharage. Type

Setting | Jsed With These Power Zosarfs T Charger and Charger Operation
[ 0 3CP-0578, PCP-0080, PCP-0082. PCP- | FHlardware Charger: Voltage settings are all hardware controlled.
086, PCP-00G2, PCP-0055, PCY-0099,
3CP-0134, PCP-0135, PCP-0136 PCP-
1137, PCP-0145. PCP-{O146, PCP-0166,
PCP-0167. and PCP-0219.
PCP-0289, PCP-0290, PCP-(261. and Float Charger: Voltage level is programmed in parameter 125.
PCP-0292 To wsplay parameter 125 :ress |[DISPLAY] [1] [2] {51 [ENTER]. To
change parameter 125, press [PROGRAM], enter the correct voltage
level. and press [ENTER].
B 2 PCP-0289. PCP-0290. PCP-0291, and Hysieresis Charger: Parameter 124 determines when the charger turns
PCP-0292. on: parameter 126 determines when the charger turns off.
. To display parameter 124, press [DISPLAY] [I] {2} [4}
[ENTER]. To change the low voltage when the charger should
turn on, press [PROGRAM]. enter the new setting, and press
ENTER].
v To display parameter 126, press [DISPLAY] [I] [2] [6]
[ENTER]. To change the high voltage when the charger should
tumn off, press [PROGRAM], enter the new SEfting, and press
[ENTER].
B >CP-0078. PCP-0080, PCP-0082, PCP- | The charger is disabled. An external charger must be used to charge
1086, PCP-0092, PCP-0095, PCP-0099, | batteries if parameter 122 is set to *3."
PCP-0134. PCP-0135, PCP-0136, PCP-
)137, PCP-0145, PCP-0146, PCP-0166,
PCP-0167, PCP-0219, PCP-0289. PCP-
0290, PCP-0291, and PCP-0292.

CAL TION! Failure to sglect the proper charger setting for your unit's power board listeal
above wifl cause incorrect operation of the charger and possible system damage.

Page 9 March 24,1997  TIP 706
RESTRICTED



407.

408.

409.
410.

411.

412.

TIP 706

Display parameter 123. 5
On a control panel, [DISPLAY] [1] [2] [3] [ENTER].
From a terminal or computer, type d 123 and press <ENTER>, .

This displays the charger amp-hour rating. If your unit does not display the proper charger amp-hour, change
the setting to the correct charger amp-hour.

On a control panel, press [PROGRAM]. enter the number for the correct charger, and press [ENTER].
From a terminal or computer, type pr, type in the correct charger number, and press <ENTER>.
ACAUTION! An incorrect setting of the charger rating can cause damage to the system.

The next two (2) measurements are done while the UPS is running on inverter. Remove AC input power and
let the unit run for approximately one (1) minute before you go on.

Measure the battery voltage with the digital multimeter. Measure from the DC fuse to the DC shunt
Next, display parameter 7 (V Batt).

On a control panel, press [DISPLAY] [7] [ENTER]

From g terminal or computer, type d 7 and press <ENTER>.

If your measurement does not match the value displayed for parameter 7, change the parameter value to your

measurement. .

On a control pane, press [PROGRAM]. enter your voltage measurement, and press [ENTER].

From a terminal or computer, type pr, enter the voltage measurement, and press <ENTER>.

j
/.-—H
DIREOG":TION = | w—p

From a terminal or computer, type d 6 and press <ENTER>. CURRENT arkow

STAMPED
ON FLUKE

Display parameter 6 (I Batt).

On a control panel, press [DISPLAY] [6] [ENTER].

Using the clamp-on AC/DC probe, set the digitdl multimeter for mV. Measure a the

negative (-} battery cable with the probe. The arrows stamped on the current probe

must match the flow of current you are measuring. (See Figure 7.) If the result is

different from the value displayed for parameter 6, change the value of parameter 6.  Figure 7
On a control panel, pressiPROGRAM], enter your measured value, and press [ENTER].

From a terminal or computer, type pr, enter the measured value, and press <ENTER>.
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413, 5COVA to 3.1XVA models Restore AC power and go to Step 417.

4.3 to 18KKVA models: Check the part numbe-- n your power bo--d. It is on a white patch on the right
. side of the power boarc reading “pCP-X.vXX."

Ifyou have power board PCP-01 34, PCP-0135, PCP-0136, or PCP-G137 restore AC power: then go
tostep 41 7.

IT you have power board PCP-0291 or PCP-0292, you will need to calibrate the battery charger.
Continue to let the UPS run on inverter until the battery voltage is below 120 VDC. To monitor battery
voltage, display parameter 7 by pressing [DISPLAY] [7] [ENTER].

414.  Restore AC power and display parameter 128 (Charger On Delay) by pressing [DISPLAY] [I] {2} [8]
[ENTER]. Change this parameter value to 10 seconds hy pressing [PROGRAM] {17 [0] [ENTER]. Once the
CHARGING LED lights. the charger current can be calibrated.

If your unit has the optional charger assembly as shown in Figure 8 or 9, follow the instructions for the
IO-amp or 20-amp charger. If not, follow the instructions for the 3-amp charger.

|
s o S

] "IT* XFUR cp " !
£ ‘
(B2

L]

I
:
oL

Figure 9: 7;16KVA

L3 CAJTION!
Wren you make the measurement at the power board, do not contact other power board
comnorents. Power dozrd components contai? dangerous voltages that could cause equipment
danage or personzl injury. Use cautior when malcng this measureraent.

For units with a 5-amp charger: measure DC current with the Fluke 80i-4 10 current probe on the negative
(-) battery cable. The arrows stamped on the current probe must match the flow of current you are measuring.
(See Figure 11.)

If you don't have an 80i-410 current probe. measure across R24 or R25 on power board PCP-0291 or
across R50 or R5 1 on power board PCP-0289. Then. multiply your MILLIVOLT measurement by 0.04
to convert to the amperage of the charger output. Do NOT convert the measurement to VOLTS before
multiplying.

Example:  Ifyou measure [20 mV across R24, multiply 120 x 0.04 = 4.8. Parameter 6 should be set
to 48 amps.
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415.

416,

417,

418

Section 500: Putting tk » Covers Bp 24 on the Battery %"
Cabinet and the UPS

501

TIP 706
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For units with g 18-amp or 20-amp charger: measure DC current with the 80i-410 current probe on the
negative (-) battery cable. The arrows stamped on the current probe must match the flow of current you are
measuring. (See Figure 11)

If you don't have an 80i-410 cirrent probe, follow these steps: .

a.  Measure across the charger shunt on the charger assembly. See Figure 8 or 9 on page 10 to find
the shunt.

b. To determine What size charger your UPS has, see the fuse on the charger assembly. (See Figure
8 or 9 onpage10) If the fuse is a 30-amp fuse, the unit has a |0-amp charger. If the fuse is a
60-amp fuse, the unit h s @ 20-amp charger.

¢.  Multiply your MILLIVOLT measurement by the amount shown for your unit's charger size. Do
NOT convert millivolts to volts before multiplying.

10-amp charger:  Multiply by 0.2
20-amp charger: Multiply by 04

In this step, you will calibrate pararicter 6 again. Calibrating parameter 6 on line calibrates charger
current; this ¢al*:~ation Will not affect what you did in step 418, Display parameter 6 by pressing

[DISPLAY] {6] [ENTER]. If your caculated current does not match the vaue displayed in parameter 6,
change the parameter value by pressing [PROGRAM], entering your measured value. and pressing [ENTER].

Note: If the charging current iStoo low, FERRUPS does not let you program this parameter. If the control
pane displays “Cannot Prcgram™ when you try to change the parameter value, run the UPS on
inverter longer 0 the charger current will be higher.

Display parameter 128 (Charger On D:lay) again by pressing [DISPLAY] (11 [2] [8]. Change this paramet.
vaue back to its origind value of 243 seconds by pressing [PROGRAM]  [2] {4} [0] [ENTER].

Clear the Service Password.

On a control panel, press [CLEAR] twice or until the message “Password Cleared™ appears on the
control panel display.

On a terminal ar computer, type pw and press <ENTER>. The “=>" prompt should appear.

Turn the FERRUPS off; then, remove all AC. If the UPS has a DC switch, turn it off, Turn the DC switch off
a each battery cabinet.

7 Tighten these
/,l sgrews

Reattach these

A}
.

Put the side covers back in place and reattach the screws on
each side of battery cabinets “N” “P.” and “Q.” (See Figure
10.) For battery cabinet “M,” dlide the cover on the rails and
attach the screw on the top.
Figure 10
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502.

503.

504.

505.

506.

Tighten the screws on the bar across the top  of battery cabinets “N,” “P.” and “Q.” (See Figure 10.)
Redttach the covers to the UPS

500VA t03.1KVA:  Side the cover on the UPS rails. Tighten the front screw  and reattach the grounding
screw. Resttach the sticker over the front screw. (See Figure 2 on page 4.

43XVA to 18KVA:  Reattach the Phillips screws on each side of the UPS. Tighten the screws on the bar
across the top of the UPS. (See Figure 1 on page 3.

Reapply AC power to the UPS. Reconnect the battery cable(s) and turn on the DC switch(es).

4.IKVA to 18KVA:  Replace the front panel to the UPS and turn the key to lock the panel in place. (See
Figure 1 on page 3) Return the key to the keyswitch.

Startup the UPS according to the ingtructions in the FERRUPS User Manual. Then, startup the load
equipment connected to the UPS.
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. Programming the FE Series FERRUPS for Use with a Generator

This Technica Information Publication describes how to program FE Series PERRUPS models to
accept generator power. A qualified technician who is familiar with the FBRRUPS must program the
unit. If you encounter problems during this procedure, please contact BEST's Technical Support
Center a [-800-356-5737.

FERRUPS units automatically adjust to the input power available; this means that a FERRUPS using
input power from a generator probably will not need reprogramming. However, in some cases, the
PERRUPS unit will not accept generator power becauseit isrelatively unstable. To help the
PERRUPS work with the input from the generator, you must follow steps 1 through 5 below to
reprogram some parameters.

You must have. communication set up through either a control panel or aterminal (or computer), and
you must know how to display and program parameters. If you need more information, see the User
Manual if you are using the control panel or TIP 503 if you are using a termina or computer.

1. Display parameters 51, 52, and 58. The values you display should match the values in the table

. below; if they don’t, change the parameter values.
Parameter Parame; Value (‘%ettmg)
51 (LowFreq) 57.00
52 (HiFreq) 63.00
58 (XferDly) 1.0s

2, Next, display parameters 53, 54, 55, 56, and 57, and change the parameter values to the ones
shown in the table below.

ﬂ ParameE_E_ New Parameter Val:e (Setting) | MAXIMUM Parameter Value (SettingT=
[ 53 (SiewRate) 200 300
54 (PhaseLk) 1200 2000
55 (FreqGlCmt) 20 20
56 (LineGICnt) 10 10
( 57 (LineDelta} 120 160 i
. LPT-0708A
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3. Now, test the UPS with the generator.

If the UPS does not accept the generator power, go on to step 4. .

If the UPS accepts the generator power, you can try to “tine tune” the parameters to the lowest
acceptable values. To do this, lower each parameter until the system no longer accepts generator
power. Then, raise each value just enough to alow the FERRUPS to accept the input from the
generator. This ensures that the system will provide the best performance for your application.
Now, monitor the UJPS for a period of time to make sure it will continue to accept generator
power. |f the parameter limits are too narrow for the power your generator is providing,
the unit may run on inverter frequently; if thishappens, raise the parameter settings until
the problem stops. Once you have finished fine tuning the parameter vaues, you have finished
this procedure.

4. If your FERRUPS did not accept the generator power, increase the values of parameters 53, 54,
and 57 by these amounts:

53: Increase by 20
54: Increase by 100
57: Increase by 10

Next, test the UPS with the generator. If the UPS will not accept the generator power, repeat this
step until the UPS can accept the input or until you reach the maximum values shown in the table

on page 1. Do not exceed the maximum value for each parameter.

1
5. Ifreprogramming the UPS does not allow it to accept generator power, there are problems in the .
power your generator is supplying. Your FERRUPS unit can help you diagnose these problems;
cal BEST's Technical Support Center at 1-800-356-5737 for assistance. (Outside of the U.S. and
Canada, call your local BEST office.)

TIP 708 Sept. 22, 1994 Page 2
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® Changing the operating Voltage on the FERRUPS
FE and QFE 500-850 VA Models

This Technical Information Publication {TIP) describes the procedure to change the operating voltage in the FE and ~ QFE 500
to 850 VA models. This publication is intended for use by a qualified service person familiar with the FERRUPS® FE series
unit. If you encounter problems at any time during this procedure, call Best Power Worldwide Service at 1-800-356-5737 (U.S.
and Canada only) or 1-608-565-2 100, or call your nearest Best Power office.

Tools Needed = Use Insulated Tools:

Safety Equipment Required by Locad Codes Phillips  Screwariver Shrink Tubing
Fluke 80i-410 Current Probe or Equivalent True RMS AC Voltmeter Needle-nose Pliers
Tie Wraps Remote Control Pancl Wire Cutter

A CAUTION!

This procedure most be performed by a qualified service person. FERRUPS units are designed to provide power under a  variety
of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST BEFORE
TOUCHING!

Turn off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in the
UPS User Manual (Section 308). Make sure that the FERRUPS batteries and AC input are off or disconnected before

rform voltage changes.

AZ % This unit contains electrostatic-sensitive devices. If you do not  follow proper ESD procedures, you may cause severe
k i ) damage to the electrical circuitry.

FERRUPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and injury
A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safety
codes.

Make certain the UPS complies with al applicable electrical codes when you have fmished changing the voltage.

Note: If your unit was originaly ordered with 120 Input.020 Output, you cannot change the voltage. Check your unit's
ID label behind the front panel of the UPS.

You must change the backfeed relay when changing from 120 VAC to 2081240 VAC (or vice versa). See Figure
8 on page 7 to determine which backfeed relay you need for your applicetion.

-0709A
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Section 100: Removing the Cover from the UPS

A CAUTION!

Make sure the On/Off (I/0) key on the front of the UPSis turned to OFF (0), and make sure al AC and
DC power to the unit is off.

101, Shut down or bypass dl load equipment. Torn off the GROUNDING
UPS. If the UPS has an AC input plug, unplug it. If EW
not, make sure the unit cannot receive AC power.

102, Remove the # 1 Phillips screw on the top of the UPS.
(See Figure 1)

103.  Next, find the sticker in the lower right corner of the
front panel with the BEST logo. Remove the sticker,
and 1gosen the #2 Phillips screw behind the sticker 5 or
6 turns to loosen (but not remove) it. Save the sticker. Figure 1
(See Figure 1)

104 Slide the cover forward until it is completely off the UPS.

— N
disconnect the batteriesby following steps 105 through \ \

107. If you do not disconnect the batteries, parts may
be damaged as you perform the voltage change. } W

& CAUTION!  Before you perform a voltage change, you must AN 0 FUSE (Fuse mey be rotated

105.  If your unit has an externa battery cabinet, you must tum off the DC

disconnect switch or unplug the connector between the UPS and the e
battery cabinet. :

RIGHT SIDE VIEW
(COVER REMOVED)

106.  Inside the UPS, find the main DC fuse shown in Figure 2. Figure 2

&\ CAUTION!

Asyou follow the next step, he careful not to contact any battery terminals with tools or with the
cableterminal. Use insulated toals. .I

TIP 709 October 30, 1996 2
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107.  Use a 1/2-inch wench or nutdriver to loosen both nuts connected to the DC fuse; then, turn one end of the fuse
out o it is disconnected from the battery. Tape the fuse end so it cannot contact the battery cable

Section 200: Changing the Operating Voltage for QFE (50 Hz) Models
500 - 850 VA

201.  Find the power board at the top of the FERRUPS. (See
Figure 3.

202.  Remove the transformer lead from EI4 on the power
board. Find the AC Input voltage and the new
Transformer Lead Number in Table 1. (The transformer
leads that are not used are enclosed in an insulated
covering and tied back to the transformer. Remove this
covering to expose the transformer leads) Connect this
new transformer lead to E14. (See Figure 4 and Table

1)

r-m-

Figure 4
Table 1: Changing the Input Voltage, 50 Hz Models -
|[ AC Input Transformer Lead Number Power Board Connection
ﬂ_ 220 VAC 7 El4
230 VAC 6 | El4 i
240 VAC 5 El4 I

For example:  If the original input voltage was 220 VAC and the new voltage is 240 VAC. remove
transformer lead # 7 and connect transformer lead #5 in its place.

203.  Insulate the lead vou disconnected With shrink tubing and position it so that it cannot contact any live terminals
. or ground. Fasten it in place with a tie wrap.
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204,

205.

206.

Remove the transformer lead from E9 on the power board. Find the AC Output voltage and the new
Transformer Lead Number in Table 2 and connect this transformer lead to E9. (See Figure 4 on page 3 and
Table 2 below.)

Table 2. Changing the Output Voltage, 50 Hz Models .
AC Output | Transformer Lead Number | Power Board Connection
220 VAC 11 E9
230VAC 12 E9
240VAC 13 E9

For example: If the original input voltage was 220 VAC and the new voltage is 240 VAC, remove
transformer lead #1 1 and connect transformer lead #] 3 in its place.

Insulate the lead you disconnected with shrink tubing and position it so that it cannot contact any live terminals
or ground. Fasten it in place with a tie wrap.

Make sure that the input and output voltage terminal  connections are correct. Use Tables 1 and 2 as a guide.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the
connector tabs with the needle-nose pliers.

Section 300: Changing the Operating Voltage from 120 to 208 or 240 VAC for FE (60 HZz)

Section 301: Replacing the Power Board

301-I. If you are changing the voltage from 120 VAC to 208 VAC or 240 VAC, you must change the power

board. Find the power board at the top of the FERRUPS. (See Figure 5.) Look for the part number on a
white label on the power board. On  500VA and 760VA models, power board PCP-0092 must be replaced
with power board PCP-0078. On 850VA models, power board PCP-0099 must be replaced with power
board  PCP-0080.

500 - 850 VA
‘-
E 0
|2 , O
BACK ¢ Z H Logic
| Capacitor Board
O —-

Figur 5

301-2. Labd the wires at the following power board connections.  J1, J2, J3 (if used), E4, ES, E6, E7, E8, E9, EI10,

TIP 709

El1,E12,El3,El4,El15 El6,E17, E18, E19, and E20. (See Figure 6 on the next page.) Next, disconnect
the wires.

Note:  To disconnect E16, E17, and E18, you will need a 3/8-inch nutdriver and a 5/16-inch nut d.

October 30, 1996 4
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EI8

El7

Figure 6

301-3, The power board is held in place by four white plastic standoffs. Press the tab on each standoff and lift the
power board over the tab. Remove the power board from the unit.

30 |-4. Place the new power board in place Insert the standoffs through the power board and press gently until they
snap into place.

301-5. Reconnect gli wires to the power board except E4. ER. E9, E12, E14, E19, and E20. Use the labels you
atached in step 301-2 to match the wires to the correct connection points on the power board. You can aso
use Table 3 on the next page as a guide to reconnecting the wires. See Figure 6 above to find the connection

points.

5 TIP 709  October 30, 1998
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Table 3: Power Board Connection Points

Power Board Connection Wire Description
J1 Ribbon cable from the logic board. .
J2 Wires from the On/Off switch.
' (J3) (Wire from the optional charger.)
| E4 Connect in later step.
| E5 Wire from one side of the fan,
E6 Transformer lead # 10
E7 Wire from one side of the fan.
E8 No connection.
E9 Connect in later step.
EIO Wire from the closest output receptacle (if applicable).
Ell Wire from backfeed relay termind 6.
El2 Connect in later step.
El3 Wiie from backfeed relay termind 4.
El4 Connect in later step.
E15 Wire from the DC fuse
El6 Transformer lead #4
E17 Neeative batterv cable.
EI8 Transformer lead # 1. .
El19 Connect in later step.
E20 Connect in later step.

301-6. Remove the temporary |abels from the reconnected wires.

Section 302: Replacing the Backfeed Relay

302-1.  Find the backfeed relay a the bottom of the unit. (See Figure 7.)

RIGHT SIDE VIEW -
. MAIN DC
(COVER REMOVED) M
TANK CAPACITOR M = 5
. F INTERNAL
BACKFEED = ﬁ e BATTERY
RELAY

Figure 7

302-2. Label the wires connected to the relay with the terminal numbers they were connected to. Disconnect the
wires from the relay. (See Figure 8 on the next page)

TIP 709 _ October 30, 1996 6
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RLY-0083 2081240 VAC IN
From Relay Drivet Board RLY 0085 120 VACIN

(PCF-0004) J1 -5 r — 10

From Raky Drivar Board
(PCF-0004) 11 -7

From Relay Driver

Board (PCF-0004) -~ . From Relay Driver

= Board(PCF-0004} J1 1

Jt-3
Linecord Neutral or L2 (2] ﬁ 8] inecord L1
From Terminal Strip L2 From Terminai Strip L1in
Figure 8

302-3. Remove the two mounting screws and remove the relay from the unit.

302-4. Insal the new relay and reconnect the wires as shown in Figure 8. Remove the labels you put on the wires.

302-5. Locate the backfeed relay driver board next to the relay. (See Figure 9.) Move the jumper & J2 to the > 200V
position. (See Figure 10.)

et = .. PCF-0004
SA—— o LR T 2
g B I J2 o) a
- 1 . [ - - ! '

[ ; N — E ~ ol
T R z —Lf- | | ©

BACKFEED RELAY — - ~ .c,._(. e = .

DRIVER BOARD % E o —(’_:):-(: -
LEFT SIDE VIEW = = i i
(COVER REMOVED) __Q°W ::_?,_* ﬁ -

Figure 8 Figure 10

Section 303: Changing the Operating Voltage

303-I. Use the chart to change the input voltage:

Changing the input voltage from 120 to 208 or 240 VAC

a Find EI2 and EI4 on the power board. (See Figure 11 on the next page.)

b To change the input voltage to 208, Reconnect transformer lead #9 to E12 on the pOwer board. Find
transformer lead #6 tied back ina bundle at the main transformer. Attach lead #6 to E 14 on the power
board.

Insulate leads #5, #7, and #8 and tie them hack to the main bundle at the main transformer.

C. To change the input voltage to 240, reconnect transformer lead #9 to E 12 and connect transformer lead
#5 to E 14 on the power board.

Insulate leads #7 and #3 and tie them back to the main bundle at the main transformer.

d. If you are changing the output voltage, go to step 303-2. If not, continue with step 303-3.

303-2. Use the appropriate chart to change the output voltage (See Figure 12.):

7 TIP 709 October 30.1996
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Changing the output voltage from 120 to 208 or 240 VAC
a. Jumper the grounding wire and transformer lead # i1 together. Insulate these wires and tie them bacu

the bundle at the main transformer.

b. Ifyou are changing your UPSto 208 VAC OUt, find transformer lead #} 2 tied to the bundle a the main
transformer. Attach lead #12to E9 on the power board.

Ifyou are changing your UPS to 240 VAC out, find tranformer lead #13 tied to the bundle a the main
transformer. Attach lead #13 to ES on the power hoard.

c. Disconnect the receptacle wire at E4 on the power board. Reattach this wireto E 19 on the power board.

d. Ingall @ jumper wire from E4to E20 on the power boad. If you do not have a jumper wire, cal Best
Power Worldwide Service.

e, Go to step 303-3.

Changing the output voltage from 120 to 120/208 or 1201240 VAC mixed output voltages

a. J you are changing to a 120,208 mixed output, find transformer lead #12 tied back to the bundle a the
main transformer. Connect lead #1 2 to E 19 on the power board.

If you are changing t0 a 120/240 mixed OUPUt, find transformer lead #13 tied back to the bundle at the
main transformer. Connect lead #13 to EI9 onthe power board.

b. Go to step 303-3.

303-3. Make sure that the input and output voltage terminal connections are correct. Use Table 4 on the next

asaguide for input voltage connections and Table 5 on the next page asa guide for output vo:
connections,

Note: Good connections are essential. Tighten any connections that are loose. by carefully pinching the
connector tabs with the needie-nose pliers.

El4-}
El2

9OBBERNEER B0, /2]

Figure 11 Figure 12 .
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Table 4: Input Voltage Connections

" Power Board E12 - Power Board E14 |
120 VAC Transformer leads #7 and #9 Transformer leads #5 and #8
208 VAC Transformer |ead #9 Transformer lead #6

‘ 240 VAC | Transformer |ead #9 Transformer |ead #5 |

Table 5. Output Voltage Connections

Voltage | Power Board Connectinn I

Wire Description

E4 Black wire from the receptacle.
E8 Grounding wire.
E9 Transformer lead #11.
120 VAC E19 120:  Not connected.
120/208: Transformer lead #12.
120/240: Transformer lead #13.
E20 120: Not connected.
120/208 or 120/240:  Red wire from the receplacle
E4 Jumper wire to E20,
E8 No connection,
208 VAC E9 Transformer lead #12.
Ei9 Black wire from the receptacle.
E20 Jumper wire to E4,
E4 Jumper wire to E20.
E8 No connection.
240 VAC E9 Transtormer lead # 13,
B9 Black wire from the receptacle.
i E20 Jumper wire to E4.

303-4. Check to make sure that you have the correct line cords and receptacles for the new input and output
voltages of your unit. Replace any line cords or receptacles that do not match the voltage requirement. Call

Best Power Worldwide Service if you need assistance.

Section 400: Changing the Operating Voltage from 208 or 240 to 120 VAC for FE (60 Hz)

401.  Find the backfeed relay above the batteries on the shelf in the rear of the unit.

RIGHT SIDE VIEW

(See Figure 13)

(COVER REMOVED)

T MAIN OC
FUSE

TANK CAPACITOR

BACKFEED

=%

e

INTERNAL
BATTERY

RELAY

Figure 13
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From Relay Driver Board
(PCF-0004) J1 -7

_ From Relay Driver
Boarﬁ(PCF-OOM) J1 -1

Inecord LI

Fmm Terminal Slip L1 In

Locate the backfeed relay driver board next to the relay. (See Figure 15.) Move the jumper a

position if you are changing the voltage from 208 or 240 to 120 VAC. (See Figure 16.)

Label the Wires connected to the relay with the terminal  numbers they were connected to. Disconnect the wires

Install the new relay and reconnect the wires as shown in Figure 14. Remove the labels you put on the wires

J2tothe < 120V

<120y T+ PCF-0004
. v BF e
2 "
. il ?‘f’.

- g i PEY ; E =
~ == _

i ==
R - “.;D. d_h oo
o B T}

Figure 18

402
from the relay. (See Figure 14.)
RLY-0083 2081240 VAC IN
From Relzy Drier Board RLY 0085 120VAC IN
(PCF-0004) )15 741@] 1
From Relay Drivef [\
Board (PCF-D004) .
J-3
Linecord Neutral or L2 =] @\m
From Terminal §trip L2 in
Figure 14
403.  Remove the two mounting screws and remove the relay from the unit
404,
405.
) BT;EK?EED-REMV _"j"
DRIVER BOARD
LEFT SIDE VIEW
(COVER REMOVED)
Figure 15
406.

Use the appropriate chart to change the input voltage (See Figure 17 on the next page.):

Changing the input voltage from 208 to 240 VAC (or ViCe versa)

a Find El4 on the power board

d. If you are changing the output voltage, go to step 407. If not, continue with step 408.

b. To change the input voltage from 298 to 240, disconnect transformer lead #6 from El 4 on the power board.
Insulate lead #6 and tie it hack to the transformer.

Find transformer lead #5 tied to the bundle a the marn transformer. Attach lead #5to 14 on the power board.

C. To change the input voltage from 240 to 208, disconnect transformer lead #5 from E 14 on the power board.
Insulate lead #5 and tie it back to the fransformer.

Find transformer lead #6 tied to (he bundle at the main transformer. Attach lead #6 to 14 on the power board.

TIP 709  October 30, 1996
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Changing the input voltage from 208 or 240 to 120 VAC

a. Find transformer leads #5, #7, and #8. ( your UPSisat 240 VAC, lead#5 will already be attached to El4 on
. the power board.)

b. If you arechanging fmm 208 VAC, discomnect lead #6 from El4 on the power board. Insulate leed  #6 and
tie it back to the bundle at the main transformer.

C. Attach transformer |eads #5 and #8 to E 14 on the power board and transformer leads #7 and #9to E | 2 on the
power board.

d. If you are changing the output voltage, go to step 407. If not, continue with step 408.

Figure 17 Figure 18

. 407. Use the appropriate. chart to change the output voltage (See Figure 18.):

Changing the output voltage from 208 or 240 to 120, 120/208, or 120/240 mired voltage

a Disconnect transformer lead#12 (208 VAC) or lead#13 (240 VAC) from E9 on the power board.
b. If you are converting to a mixed voltage:

Disconnect the red jumper wire at E4 and E20 on the power board from E4. Attach the end of the wire
disconnected from E4 to “L2™ on the output terminal block.

Attach transformer lead #12 (120008) or transformer lead #]3 (1201240) to E19 on the power board.
Insulate the unused lead and tie it back to the bundle at the main transformer.

If you are converting to straight 120 VAC, insulate the lead you disconnected (12 or 13) and tie it back to
the bundle at the transformer. Remove the jumper wire from E4 and E20 on the power board.

c. Fiid transformer lead #11tied back to the bundle at the main transformer The ground wire should be attached
to lead #11. Separate the wires and connect lead # | 1to E9 on the power board and the grounding wire to E8
on the power board.

d Disconnect the receptacle wire from E 19 on the power board and attach this wire to E4 on the power board.
The other end of this wire should be attached to “L1" on the output terminal.

e Go to step 408.

11 TIP 709  October 30, 1996
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Changing the putput voltage from 208 to 240 VAC (or vice versa)

a. To change the voltage from 208 to 240, remove transformer lead #12 from E9 on the power board. Insulate
the lead and tie it back 1o the bundle a the main transformer. (See Figure 12.) Find transformer lead  #13 in  thys
bundle and attach lead # i3 to E9 on the power board. "

Tochange the voltage from 240 to 208, remove transformer lead #13 from E9 on the power boad. Insulate
the lead and tie it back to the bundle a the main tranformer Find transformer lead  #12 in this bundle and attach
lead #12 to E9 on the power board.

b. Go to step 408.

408.  Make Sure that the input and output voltage terminal connections are correct. Use Table 6 as a guide for input
voltage connections and Table 7 as a guide for output voltage connections.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the
connector tabs with the needle-nose pliers.

Table 6: Input Voltage Connections

Voltage Power Board EI2 Power Board El4
120 VAC Transformer leads#7 and #9 Transformer leads #5 and #8
208 VAC Transformer lead #9 Transformer lead #6
240 VAC Transformer lead #9 Transformer |ead #5

ible 7: Output Voltage Connections

| Voltage Power Board Connection ——Wescriptir—__'
Ed Black wire from the receptacle.
ES Grounding wire.
E9 Transformer lead #11.
120 VAC EI9 120: Not connected.
120/208:  Transformer lead #1 2.
1201240: Transformer lead #13.
E20 120: Not connected.
120/208 or 120/240:  Red wire from the receptacle
E4 Jumper wire to E20.
ES No connection.
208 VAC E9 Transformer lead #12.
EI9 | Black wire from the receptacle.
E20 Jumper wireto E4.
E4 | Jumper wire to E20.
E8 No connection.
240 VAC E9 Transformer lead #13.
El9 Black wire from the receptacle.
E20 Jumper wire to E4.
TIP 709  October 30.1996 12 .
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Section 500: Reconnecting DC to the UPS

409.

501.

502.

Check to make sure that you have the correct line cords and receptacles for the new input and output voltages
of your unit. Replace any line cords or receptacles that do not match  the voltage requirement. Call Best Power
Worldwide Service if you need assistance.

Remove the tape from the disconnected end of the DC fuse:  then, move the fuse
back into place. Once the fuse is in pogtion, use a  1/2-inch wench or nutdriver
to tighten the nuts that hold the cables to the DC fuse.

Important: Make sure the fuse connector iS next to the battery cable connector on
the bolt: there should not be a washer in between. (See Figure 19.) Figure 19

If your UPS has externa batteries, reconnect it to the batteries or turn on the DC switch.

Section 600: Calibrating the FERRUPS Unit after the Voltage Change

Complete the voltage change procedure by calibrating the FERRUPS. You must recalibrate several parameters to match
your new voltage configuration. To do this you will need a handheld Remote Control Panel or a termina. The steps
below are written for a remote control panel. Refer to TIP 407 if you are using the Remote Control Panel and TIP 503
if you are using the communications port and a termind.

601.

602.

603.

604.

605.

606.

With the On/Off (I/O) key in the “OFF" (0) position, connect the UPS to the AC service which will supply
the new operating voltage.

Turn the On/Off (I/0) key to the “ON” (I) position. The UPS should operate normally. A “High AC" output
or “Low AC” output darm may sound. This is normal. The darm will stop when you recdibrate the UPS. To
silence the alarm, press [CONTROL] [5] [ENTER] [ENTER]; the aarm will not sound, but the alarm will
appear on the scrolling display until the unit is calibrated.

Connect the handheld Remote Control Panel to the RS232  interface port on the back of the FERRUPS unit. You
will use the Remote Control Panel to enter the commands and parameter changes shown in the following steps.

From the “=>” prompt, enter the Factory password by pressng [PROGRAM] {11 {81 (4] (7] [3] (ENTER].

Apply a load to the FERRUPS unit. The load must be 50% or more of the UPS KW rating.

If you changed the input voltage, you must cdibrate parameters 43 and 1 by doing the following:

a. Display parameter 43 (Nom VIn) by pressng [DISPLAY] [4] [3] [ENTER]. Your old nomina input
voltage should appear. To change this vaue. press [PROGRAM]? enter the new nominad AC input voltage,
and press [ENTER]. The Remote Control Panel should now display your new nomina AC input voltage.

b. Measure the input voltage with a true RMS voltmeter & “Nin™ and “Lin™ on the input termind.

¢. Next, display the input voltage by pressing [DISPLAY] [I] [ENTER]. If your measurement does not match

the value displayed for parameter 1, change the parameter value to your measurement by pressing
[PROGRAM], entering your AC input voltage measurement, and pressing [ENTER].

13 TIP 709 October 30.1996
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607.

608.

609.

610.

If you changed the output voltage, you must change parameters 44, 2, and 4 by doing the following:

a. Display parameter 44 (Nom VOut) by pressing [DISPLAY] [4] [4] [ENTER]. Your old nominal output
voltage should appear. To change this value, press [PROGRAM], enter the new nomind AC ou
voltage, and press [ENTER]. The Remote Control Panel should now display your new nomina AC ou'
voltage.

b. Measure the AC output voltage. For plug-in  models, measure at the output receptacles. For hardwired
models, measure between output terminds “N” and “LI".

. Next, display parameter 2 (V Out) on the control pane by pressing [DISPLAY] [2] [ENTER]. If your
measurement does not match the value displayed for parameter 2, change the parameter value to your
measurement. Press [PROGRAM], enter your output AC voltage measurement, and press [ENTER].

Note: Make sure the measured value you enter into parameter 2 is acceptable for the nomina vaue you
entered in parameter 44.

d. Measure the AC current by clamping the current probe around the  two wires from “L” on the output
terminal.

e. Next, display parameter 4 (I Out) on the control panel by pressing [DISPLAY]  [4] [ENTER]. If your
measurement does not match the value displayed for parameter 4, change the parameter value 0 your
measurement by pressing [PROGRAM], entering your output AC current, and pressing [ENTER].

Clear the Factory password by pressing [CLEAR] twice or until the message “Password Cleared” appears on
the control panel display.

Clear the remote communication mode by pressing [CLEAR] and [.] at the same time. This will clear the
and alow you to use it for CheckUPS software or terminal communication.

Remove dl AC and externd DC power.

Section 700: Putting the Cover on the UPS

70 1. Using the dide rails on each side of the unit, dide the cover on the UPS,

702. At the front of the UPS, tighten the screw in the lower right comer of the front panel. Cover the screw with the
round sticker you removed. (See Figure 1 on page 2.

703.  Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.)

704.  Reapply al AC power to the UPS. If the UPS has externa batteries, reapply DC power to the UPS. (Units with
internal batteries should aready have DC power applied.)

705.  Startup the UPS, connect al load equipment, and return the UPS to norma operation
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® Changing the Operating Voltage on FERRUPS
FE and QFE 1.15 and 1.4KVA Models

This Technical Information Publication describes how to change the operating voltage in FE and QFE 1.15 and 14  KVA
models. This publication is intended for use by a quaified service person familiar with the FERRUPS’ FE series unit. If you
encounter problems at any time during this procedure, call Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada
only) or t-608-565-2 100, or call your nearest Best Power office.

Tools Needed —- Use Insulated Tooals:

Remote Control Panel Wire Cutter Tie Wraps
Safety Equipment Required by Loca Codes #1 and #2 Pnillips Screwdrivers Shrink Tubing
Fluke 80i-410 Current Probe or Equivalent True. RMS AC Voltmeter Needlenose Pliers

5/16-inch and 7/16-inch Wrenches or Nutdrivers

& cauTion

This procedure must be performed by a qualified service person FERRUPS units are designed to provide power under a variety
of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST BEFORE
TOUCHING! Make certain the UPS will comply with al applicable electrical codes when you have finished changing the
voltage.

.noff the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRIJPS' in  the
FERRUPS User Manual (Section 308). Make sure that the FERRUPS batteries and AC input are off or disconnected before
you perform voltage changes.

£ This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause — severt
t‘j damage to the electrical circuitry.

FERRIJPS batteries are high current sources. Shorting battery termunals can cause severe arcing, equipment damage, and  injury
A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safet

codes,

Note: If your unit was origindly ordered with 120 Input/120 Output, you cannot change the voltage. Check your unit's
ID label behind the front panel of the UPS.

You most change the backfeed relay when changing from 120 VAC to 208/240 VAC (or vice versa). See Figure
11 on page 10 to determine which backfeed relay you need for your application.

q-onea
yright 1996, 1997, Best Power. All rights reserved RESTRICTED
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Section 100: Removing the Cover from the UPS
Section ZOO: Changing the Operating Voltage on QFE (50 Hz) Models
Section 300: Changing the Operating Voltage from 120 to 208 or 240 VAC on FE (60 H 2)
Section 301: Replacing the Power Board and Changing the Voltages
Section 302: Replacing the Bakfeed Relay.
Section 303: Changing the Voltages
Section 400: Changing the Operating Voltage from 208 or 240 to 120 VAC on FE (60 Hz)
Section 500: Reconnecting DC Power to the UPS
Section 600: Calibrating the FERRUPS Unit after the Voltage Change
Section 700: Putting the Cover on the UPS

Section 100: Removing the Cover from the UPS

10
12
17
17
19

&\ CAUTION!

DC power to the unit is off.

Make sure the On/Off (1/0) key on the front of the UPS is  tumed to OFF (0), and make sure dl AC and

101.  Turn off the UPS. If the UPS has an AC input plug, unplug it. If ’é};E”'“PS

not, make sure the unit cannot receive AC power.

102, Remove the #1 Phillips screw on the top of the UPS. (See Figure
1.)

103.  Next, find the sticker in the lower right comer of the front panel
with the BEST logo. Remove the sticker, and loosen the  #2 Phillips
screw behind the sticker 5 or 6 tums to loosen (but not remove) it.
Save the sticker. (See Figure 1.

104, Slide the cover forward until it is completely off the UPS, Figure 1

A CAUTION! Before you perform a voltage change, you
must disconnect the batteries by following

-
steps 105 through 107. If you do not ﬁ

MAIN PC FUSE

A

INVERTER
ASSEMBLY

disconnect the batteries, parts may be
damaged as you perform the voltage
change.

105, If your unit has an externd battery cabinet, you must tum

off the DC disconnect switch or unplug the connector

between the UPS and the battery cabinet. RIGHT SIDE VIEW

(COVER REMOVED)

106.  Insde the UPS, fmd the main DC fuse shown in Figure 2. Figure 2

POWER
OARD)

|

&)\ CAUTION!

As you follow the next step, be careful not to contact any battery terminals with tools or with the

cable terminal, Use insulated tools.

TIP 716 May 21, 1997 2
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107. Use a 1/2-inch wrench or nutdriver to loosen both nuts connected to the DC fuse; then, turn one end of the fuse

out so it is disconnected from the battery. Tape the fuse end so it cannot contact the battery cable.

Section ZOO: Changing the Operating Voltage on QFE (50 Hz) Models

201.  Find the auxiliary board in the FERRUPS unit. The auxiliary board and the power board are part of the same
assembly. (See Figure 3.) The power board faces the outside of the unit. and the auxiliary board faces the inside
of the unit. (See Figure 4.

POWER
AUXILIARY BOARD
BOARD

INVERTER ASSEMBLY
/T (POWER BOARD)

\

POWER BOARD

" T(FACING QUTSIDE)
i
|AUXILIARY BOARD
(FACING INSIDE)

N

- RIGHT SIDE VIEW
POWER BOARD ASSEMBLY (COVER REMOVED)

Figure 3 Figure 4

. 202.

Refer to Figure 5 and Table 1 on the next page to change the input voltage of the UPS. Remove the  transformer
leads from EG6, E7, and E8 on the auxiliary board. Find the AC Input voltage and the new Transformer Lead

Numbers from Table 1 and place the transformer leads on the appropriate auxiliary board terminals for the new
voltage.

. I[:igure 5

Auxiliary Board

3 May 21, 1997 TIP 716
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Table 1: Input Voltage Connections; Auxiliary Board

| AC Input Transforgler Lead Numbers | AUXILIARY Board Connﬂ]
7 E6 .
220 VAC 5 E7 I
6 E8
6 E6
230 VAC 5 E7
7 E8
5 E6
240 VAC 6 E7
7 E8

For example: If the original input voltage was 220 VAC and the new voltage is 240 VAC, transformer
lead #5 goes to auxiliary k£, transformer lead #6 goes to auxiliary E7, and transformer
lead # 7 goes to auxiliary E8.

203.  Insulate the leads you removed with shrink tubing and position them so that they cannot contact any live
terminals or ground. Fasten these leads in place with a tie wrap,

204.  Refer to Table 2 to change the output voltage. Remove the transformer leads  from E9 on the power board (see
Figure 6 on the next page) and El 1 and EI2 on the auxiliary board (see Figure 5 on page 3). Find the AC
Output voltage and the new Transformer Lead Numbers in Table 2 and connect the transformer leads to the

appropriate  terminals, .

fable 2: Output Voltage Connections; Power Board and Auxiliary Board
AC Output | Transformer Lead Numbers Board Connection
11 E9 POWER Board
220 VAC 12 El 1 AUXILIARY Board
13 El2 AUXILIARY Board
12 E9 POWER Board
230 VAC 11 El 1 AUXILIARY Board
13 El2 AUXILIARY Board
13 E9 POWER Board \
240VAC | 11 El 1 AUXILIARY Board |
| 12 [ El 2 AUXILIARY Board

For example: If the original output voltage was 220 VAC and the new voltage is 240  VAC, transformer

lead #/7 goes to auxiliary £7/, transformer lead #/2 goes to auxiliary £72, and
transformer lead # 13 goes to power E9

TIP 716 May 21, 1997 4
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Figure 6 Power Board

205,  Insulate the leads you removed with shrink tubing and position them so that they cannot contact any live
terminals or ground. Fasten these leads in place with a tie wrap.

206.  Check that the input and output voltage terminal connections are correct.

Note: Good connections are essentid. Tighten any connections that are loose by carefully pinching the
. connector tabs with the needle-nose pliers.

Section 300: Changing the Operating Voltage from 120 to 208 or 240 VAC on FE (60 HZz)

Section 301: Replacing the Power Board and Changing the Voltages

If you are changing the voltage from 120 to 208 or 240 VAC, you must replace the power and auxiliary boards.
Look for the part mumber on a white patch on the power and auxiliary boards. You must replace power board  PCP-
0095 and auxiliary board PCP-0097 with power board PCP-0082 and auxiliary board PCP-0083 (kit number PWA-

0018).
301.1 Find the power board-auxiliary board assembly a the bottom of the ! ,—‘-"‘{E;LEQR“ggggg,W
unit on the right side. (See Figure 7.) AN
Fj (FACNG OUTSIDE
301-2. Label with a “P” and the connection points the wires & J1, J2, E4, ES, ! A
E6, E8, E9, E10, E12, E15 E16, E17, El8, E19, and E20 on the (FAGING INSIDE)
power board. Label with an “A” and the connection points the wires e _
al J1, E3, E4, ES, E6, BT, E8, E10,El1, E12, E14, E15, El6 onthe RIGHT SIDE VIEW
auxiliary board. Disconnect the wires, cables, and ribbon cables. (COVER REMOVED)
Figure 7
Note: To remove the cables from E3, E4 and E5 on the auxiliary
. board and E16, EI7 and EI8 from the power board, you need a 5/16-inch nutdriver.
5 May 21, 1997 TIP 716
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301-3. Remove thetwo 7/16-inch nuts that hold the assembly in the unit.

30 |-4. Remove the assembly from the unit

301-5. Place the new assembly in the unit and attach the two 7/16-inch nuts that hold the assembly in place. .

301-6. Reconnect the wires to their board connections. (See Figures 8 and 9 and Tables 3 and 4 on the following
pages for reference)

301-7. Remove dl labels from the wires you reattached

Table 3: Power Beard Connections

POWER Board Wire Description
Connection
i Ribbon cable to J{on the AUXILIARY board and J3 on the logic board.
I I2 Wires to the On/Off switch
E4 Connected in later step.
ES Wireto the tank capacitor.
E6 Transformer lead #10.
E8 No connection.
E9 Connected in Inter step.
E10 Wire to the terminal block..
El2 Connected in later step. __J
El5 Wire to the DC fuse.
El6 Transformer lead #4A. q
i El7 Negative battery cable.
I El8 Trensformer lead #1A.
I El9 Connected in later step.
| E20 . Connected in later step.
TIP 716 May 21,1997 6
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Figure 8 Power Board
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Table 4: Auxiliary Board Connections
| AUXILIARY Board Connectign

Wire Description

M Ribbon cable to POWER board J1 and logic board J3.
E3 Transformer lead #1.

E4 Negative battery cable.

E5 Transformer lead #4.

E6 Connected in later step.

E7 Connected in later step.

E8 Connected in later step.

El0 Wire to backfeed relay terminal #4.
Ell Connected in later step,

El12 Connected in fater step.

El4 Wire to backfeed relay terminal #6.
El5 Connected in later StEP.

El6 Connected in later step.

Section 302: Replacing the Backfeed Relay

If you are changing the input voltage from 120 to 208 or 240 (or vice versa),

you must replace the backfeed relay.

302-1.
|left Sde of the unit. (See Figure 10.)

302-2. Label the wires connected to the relay with the termina numbers
they are connected to. (See Figure 11.) Disconnect the wires from

the relay.
RLY-0083 208/240 VAC IN
From Relay Driver Board BLY 0085 120 VAC IN
(PCF-0004) J1-§ —_ 1
From Relay Driver
Eonrg (PCF-0004)
{1-

Linacord Neutralor L2 m/ﬁ @\Eﬂ

From Terminal Strip L2 in

Figure 11

Find the backfeed relay behind the batteries on the bottom on the

RIGHT SIDE VIEW
(COVER REMOVED,

ol

L
J:l:lé

BACKFEED
“RELAY

BACKFF
RELAY
DRIVER BOARD
Figure 10
From Relay Driver Board
{PCF-0D04) J1 -7

From Relay Driver
Board{PCF-0004) J1 -1

insconrd L1

From Terminal Strp U1 in

302-3. Remove the two mounting screws and remove the relay from the unit.

302-4, Ingtal the new relay and reconnect the wires as shown in Figure 11. Remove the labels you put on the wires.

302-5. Locate the backfeed relay driver board next to the relay. (See Figure 10 above.) Move the jumper & J2 to

the » 200V position after changing the AC input to 208 or 240. (See Figure 12 on the

next page.)

May 21,1897 TP 716
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Section 303: Changing the Voltages

303-I. To change the input voltage, follow the steps in the box below. (See Figures 8 on page 7, Figure 9 on page
8 and Table 5.

Changing the input voltage from 120 to 208 or 240 VAC
a Find E12 on the power board and E6 on the auxiliary board.

b. To change the input voltage to 208, reconnect transformer lead #9 to EI2 on the Power board. Find
transformer lead #6 tied back in a bundle at the main transformer Attach lead #6 to E6 on the auxiliary
board.

Insulate leads #5, #7, and #8 and tie them back to the main bundle at the main transformer

. To change the input voltage to 240, reconnect transformer lead #9 to EI2 op the power board an
transformer lead #5 to E6 on the auxiliary board. '

Insulate leads #7 and #8 and tie them back to the main bundle at the main transformer

d. If you are changing the output voltage, go to step 303-2. If not, continue with step 303-3.

303-2. Use the appropriate chart to change the output voltage. (See Figures 8 on page 7 and 9 on page 8 and Table
6 for reference)

Changing the gutput voltage from 120 to 208 or 240 VAC

a. Jumper the grounding wire from E8 on the power board and transformer |€ad #11from E9 on the power
board together. Insulate these wires and tiethem back to the bundle at the main transformer.

b. Ifyou are changing your UPS fo 208 VAC owut, find transformer lead #12 tied to the bundle a the main
transformer. Attach lead #12 to E9 on the power board.

If you are changing your UPS ¢ 240 VAC out, find transformer lead #13 tied to the bundle at the main
transformer. Attach lead # 13 to E9 on the power board.

c. Reattach the red wire from E4 on the power board to EI9 on the power board.

d. Install ajumper wire from E4 to E20 on the power board. If you do not have a jumper wire, call Best
Power Worldwide Service.

e. Go to step 303-3. .

TIP 716 May 21, 1897 10
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Changing the output voltage from 120 to 120/208 or 120/240 VAC mixed output voltages

b.  Gotostep303-3.

a. Ifyouorechanging fo a | 2(/208 mixed output, find transformer lead #12 tied back to the bundle & the -
main transformer. Connect lead #]2 t0 E8 0N the auxiliary board.

Ifyou ore changing 0 a 120/240 mixed output, find transformer lead #1 3 tied back to the bundle a the -
main transformer. Connect lead # 13t0 ES on the auxiliary board.

303-3. Check that the input and output voltage terminal connections are correct. Use Tables 5 and 6 to verify  your

connections. Remove the temporary labels you put on the wires.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the
connector tabs with the needle-nose pliers.

Table 5: Changing Input Voltages

Voltage | Transformer Lead # Lead Connection
5and 8 E6 on the AUXILIARY board.
120 VAC 6 E7 on the AUXILIARY board.
7 and 9 E12 onthe POWER board.
6 E6 on the AUXILIARY beard.
208 VAC 5 E7 on the AUXILIARY board.
9 E12 on the POWER beard.
5 E6 on the AUXILIARY board.
240 VAC 6 E7 on the AUXILIARY board.
9 1 E12 on the POWER board.

fable 6: Changing Output Voltages

Voltage | Board Connection

Wire Description

120 VvAC

AUXILIARY board E8

120:  Not connected.
120/208:  Transformer lead #12.
120/240:  Transformer lead #13.

AUXILIARY board EI2

Not connected.

AUXILIARY board EI6

Not connected.

POWER board E4

Black wire to the output terminal block.

POWER hoard E8

Wire t0 ground.

POWER board E9

Transformer lead #1 1.

POWER board EIO

White (neutral) wire to the output terminal block

120:  Not connected..

POWER board E19 120/208: Transformer lead #13.
1201240:  Transformer lead #12.
POWER board E20 120:  Not connected.

120/208 or 120/240:  Red wire {0 the output termina block.

11
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Voltage Board Connection Wire Description
AUXILIARY board E8 Transformer |ead#13,
AUXILIARY board E12 Wire to ground.
AUXILIARY board E16 Transformer lead #11.
POWER board E4 Jumper wire to POWER board E20.
208 VAC POWER board E8 Not Connected.
POWER board E9 Transformer lead #12,
POWER board E10 Red wire to the output terminal block.
POWER board E19 Black wire to the output terminal block,
POWER board E20 Jumper wire to POWER board E4.
AUXILIARY board E8 Transformer lead #12.
AUXILIARY board E12 Wire to ground,
AUXILIARY board E16 Transformer lead #11,
POWER board E4 Jumper wire to POWER board E20.
240 VAC POWER board F8 Not Connected.
POWER board E9 Transformer lead #13.
POWER beard E10 Red wire to the output terminal block.
POWER board E19 Black wire to the output terminal block.
POWER board E20

Jumper wire to POWER board E4.

303-4. Check to make sure that you have the correct line cords and receptacles for the new input and output
voltages of your unit. Replace any line cords or receptacles that do not match the voltage requirement. Call
BEST's Worldwide Service if you need assistance. I

Section 400: Changing the Operating Voltage from 208 or 240 to 120 VAC on FE (60 Hz)

401.  Find the auxiliary board in the FERRUPS unit. The auxiliary board and the power board are part of the same
assembly. (See Figure 13)) The power board faces the outside of the unit and the auxiliary board faces the inside
of the unit. (See Figure 14.)

INVERTER ASSEMBLY
/ [POWER BOARD)
POWER BOARD ASSEMBLY / \
AUXILIARY ="
BOARD POWER BOARD
=== T(FACING OUTSIDE)
POWER b
BOARD AUXILIARY BOARD
(FACING INSIDE)

RIGHT SIDE VIEW
(COVER REMOVED)

Figure 13 Figure 14

TIP 716
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To change the input voltage, follow the steps in the box that applies to your voltage (see Figures 15 and 16 on
page 14 and Table 7 on page 13):

Changing the input voltage from 208 or 240 to 120 VAC

Find transformer |eads#5, #7, and #8. (If your UPSisat 240 VAC, lead #5 will aready be attachedto E6gp
the auxiliary board.)

If you are changing from 208 VAC, disconnect |ead #6 from E6 on the auxiliary board. | nsul ate lead #6 and
tie it back to the bundle at the main transformer.

Attach transformer |eads#5 and #8 to E6 on the auxiliary board andtransformer leads#7 and #9 to El 2 gpy
the power board.

If you are changing the output voltage, go to step 403.  If not, continue with Step 404.

Changing the input voltage from 208 to 240 VAC (or vice versa)

Find E6 and E7 on the auxiliary board.

To change rhe voltage from 208 to 240, remove transformer lead #5 from “E7" on the auxiliary board and
transformer lead #6 from “E6” on the auxiliary board.

Attach transformer lead #6 to “E7” on the auxiliary board and transformer lead #5to “E6™ on the auxiliary
board.

To change the voltage from 240 to 208, remove transformer lead #6 from “E7™ on the auxiliary board and
transformer |ead #3 from “E6” on the auxiliary board.

Attach transformer lead #5 to “E7” on the auxiliary board and transformer lead #6 to “E6” on the auxiliary
board.

If you are changing the output voltage, go to step 403. If not, continue with step 404.

Table 7: Changing Input Voltages

Voltage Transformer Lead # Lead Connection

5and 8 E6 on the AUXILIARY board.

120 VAC 6 E7 on the AUXILIARY board.
7and 9 El2 on the POWER board.

6 E6 on the AUXILIARY board.

208 VAC 5 E7 on the AUXILIARY board.
9 El 2 on the POWER board.

\ 5 E6 on the AUXILIARY board.

240 VAC 6 E7 on the AUXILIARY board.
9 El2 on the POWER board.

13 May 21, 1997 TIP 716
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Figure 15  Auxiliary Board Figure 16 Power Board

403.  Use the appropriate chart to change the output voltage (see Figures 17 and 18 on page 16 and Table 8 on page
15.):

Changing the output voltage from 208 or 240 to 120, 120/208, or 120/240 mixed voltage

Disconnect transformer lead #12 (208 VAC) or lead #13 (240 VAC) from E9 on the POWEr board.
), If you are converting toa mired voltage:
Disconnect the red jumper wire from E4 on the power board.

Disconnect the receptacle wire from El 9 on the POWEI boad and attach it to E4 on the power board.
other end of this wire should be attached to “L17 on the output terminal. 1

Attach the red wire from E20 on the power board to “L2" on the output terminal block.

Attach transformer lead #12 for 1207208 or transformer lead  #13 for 1204240 to El 9 on the power board.
Insulate the unused lead and tie it back to the bundle at the main transformer.

Hyou are converting to straight 120 VAC, insulate the lead you disconnected and tie it back to the bundle
at the transformer.

Find transformer lead #11tied back to the bundle at the main transformer. The ground wire should be attached
to lead #11. Separate the wires and connect lead #11 to E9 on the power board and the grounding wire to E8
on the power board.

1. Gotostep404.

TIP 716 May 21, 1897 14
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Changing the output voltage from 208 to 240 VAC or vice versa

To change the voltage from 208 to 240, remove transformer lead #12 from E9 on the power board.

Insulate the lead and tie it back to the bundle at the main transformer. Find transformer lead #1 3in
this bundle and attach lead #13 to E9 on the power board.

To change the voltage from 240 to 208, remove transformer lead # 13 from E9 on the power board.
Insulate the lead and tie it back to the. bundle at the main transformer. Find transformer lead#12 in
this bundle and attach lead #12 to E9 on the power board.

Go to step 404.

able 8: Chan

ing Output Voltages

Voltage Board Connection Wire Description
120:  Not connected.
AUXILIARY board ER 120/208: Transformer lead # 12.
120/240:  Transformer lead #13.
AUXILIARY board El 2 Not connected.
AUXILIARY board EI6 Not connected.
POWER board E4 Black wire to the output terminal block.
120 VAC POWER board E& Wire to ground.
POWER board ES Transformer lead #1 1.
POWER board E10 White (neutral) wire to the output terminal block
120:  Not connected.
POWER board El 9 120/208: Transformer lead #] 3.
120/240:  Transformer lead # 12.
POWER board £20 120/208 or 1201212(()):. ggtti ?Nﬁ?gettcntfge output terminal block.
AUXILIARY board E8 Transformer lead #1 3.
AUXILIARY board E | 2 Wire to ground.
AUXILIARY board EI6 Transformer lead #11.
POWER board E4 Jumper wire to POWER board E20.
208 VAC POWER board E8 Not Connected.
POWER board E9 Transformer led #1 2.
POWER board EIO Red wire to the output terminal block.
POWER board EI9 Black wire to the output terminal block.
POWER board E20 Jumper wire to POWER board E4.
AUXILIARY board E8 Transformer lead #]2.
AUXUI ARY board E12 Wire to ground.
[~ AUXILIARY board E 16 Transformer lead #11.
POWER board E4 Jumper wire to POWER board E20.
240 VAC POWER board E8 Not Connected.

POWER board E9

Transformer lead #1 3.

POWER board E10 Red wire to the output terminal block.
POWER hoard E | 9 Black wire to the output terminal block.
POWER board E20 Jumper wire to POWER board EA4.

May 21, 1997 TIP 716

RESTRICTED




404.

405.

19 E0 4 EO FOETD

Figure 17  Auxiliary Board Figure 18  Power Board

Check that the input and output voltage termind  connections arc correct. Use Table 7 on page 13 and Table
8 on page 15 to verify your connections.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the

connector tabs with the needle-nose pliers. RIGHT SIDE VIEW
(COVER ~REMOVED,

When you changing the input voltage, you must replace the  backfeed i \

relay.

a.

TIP 716
RESTRICTED

Find the backfeed relay behind the batteries on the bottom on the
left side of the unit. {See Figure 19)

Label the wires connected to the relay with the terminadl numbers  saceEER_— —
they are connected to. (See Figure 20.) Disconnect the wires from  priver BOARD
the relay. Figure 19
RLY-0083 2081240 VAC IN
RLY 0085 120 VAC IN
From Relay Drivar Board ‘ From Relay Drivar Board
(PCF-0004) 415 o101 wcf-ogoz) it he

From Ralay Driver
IFrom Relay Driver
Eioarg (PCF-00D4) Board{PCF-0004) J1 -4

Linscord Nauttal or L2 E—ﬁ @\Eﬂ inecord L1

From Terminal Strip L2 in From Terminal Strip L1 in

Figure 20
Remove the two mounting screws and remove the relay from the unit
Install the new relay and reconnect the wires as shown in Figure 11. Remove the labels you put on the wires.
Locate the backfeed relay driver board next to the relay. (See Figure 10 above) Move the jumper a J2 to

the < 120 V dfter changing the voltage to 120 VAC or to the > 200V position after changing the AC  input
to 208 or 240. (See Figure 21 on the next page) 6
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Figure 21

Section 500: Reconnecting DC Power to the UPS

501.

502,

Remove the tape from the disconnected end of the DC fuse; then, move the fuse
back into place. Once the fuse is in position, use a 1/2-inch Wrench or nputdriver to
tighten the nuts that hold the cables to the DC fuse.

Important: Make sure the fuse connector is next to the battery cable connector on _——

the bolt, there should not be a washer in between. (See Figure 22.) ' """""
If your UPS has external batteries, reconnect it to the batteries or turn onthe DC ~ Figure 22
switch.

!ﬁ on 600: Calibrating the FERRUPS Unit after the Voltage Change

Complete the voltage change procedure by calibrating the FERRUPS unit. Y ou will need to recdibrate severd
parameters to match your new voltage configuration. To do this you will need a handheld Remote Control Panel or a
terminal. The steps below are written for a remote control panel. Refer to TIP 407 if you are using the Remote Control

Panel or to TIP 503 if you are using the communications port and a terminal.

601.

602.

603.

604.

605.

With the On/Cff (I/O) key in the “OFF" (0) position, connect the UPS to the AC service which will supply
the new operating voltage.

Tum the On/Off (1/O) key to the “ON” (1) position. The UPS should operate normally. A “High AC" output
or “Low AC" output alarm may sound. This is normal. The alarm will stop when you recalibrate the UPS. To
silence the aarm, press [CONTROL] [5] [ENTER] [ENTER]; the alarm will not sound, but the alarm will
aopear on the scrolling display until the unit is calibrated.

Connect the handheld Remote Control Panel to the RS232 interface port on the back of the FERRUPS. You
will use the Remote Control Panel to enter the commands and parameter changes shown in the following steps.

First, enter [CLEAR] [I] (2] [31 [DISPLAY] [CONTROL] [PROGRAM] [ENTER]. Your control panel should
display “FERRUPS BY BEST.” Your control panel is ow communicating with your FERRUPS.

Next, enter the Factory password by pressng [PROGRAM] [I] [8] {41 [7] [3] [ENTER]

17 May 21, 1897 TIP 716
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606.

607.

608.

TIP 716

Apply a load to the FERRUPS unit. The load must be 50% or more of the UPS KW rating.

If you changed the input voltage, you must calibrate parameters 43 and 1 by  doing the following:

a.

Display parameter 43 (Nom VIn) by pressing [DISPLAY]  [4] [3] [ENTER], Your old nomina input
voltage should appear. To change this value, press [PROGRAM], enter the new nomina input voltage, and
press [ENTER]. The Remote Control Panel should now display your new input AC voltage.

Measure the input voltage with a true RMS voltmeter.

For 120 VAC input models, measure a “Nin™ and “Lin”on the input termind.
For 208 or 240 VAC input models, measure at  *L2," and *L1g" on the input terminal.

Next, display the. input voltage by pressing [DISPLAY] [1] [ENTER]. If your measurement does not match
the value displayed for parameter 1, change the parameter value to your measurement by pressing
[PROGRAM], entering your input AC voltage measurement, and pressing [ENTER].

Ifyou changed the output voltage, you must calibrate parameters 44, 2, and 4 by doing the following:

d.

Display parameter 44 (Nom VOQOut) by pressing [DISPLAY] [4] [4] [ENTER]. Yom old nomina output
voltage should appear. To change this value, press [PROGRAM], enter the new output AC voltage, and
press [ENTER]. The Remote Control Panel should now display your new output AC voltage.

Measure the AC output voltage.

For plug-in models, measure a the output receptacles.

For hardwired models, measure between the appropriste output terminas for your model as sho.
Figure 23 and Table 9.

Table 9 Terminal Block Points to Measure Output Voltage

Nominal QUTPUT Voltage Measure OITTPUT Valtage hetween terminals: f
120VAC Novr 10 Loyr of L2y
60Hz | 208VAC Logs (0 Llogy
240VAC Loyr 10 L2our
220VAC Lour 10 Noor
50Hz | 230VAC Lour 10 N2oun
240VAC Lour to N3our

60 Hz 120 240
Figure 23

May 21 | 1997 18
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609.

610.

¢. Next, display parameter 2 (V Out) on the control panel by pressing [DISPLAY] [2] [ENTER], If your
measurement does not match the value displayed for parameter 2, change the parameter value to your
measurement by pressng [PROGRAM], entering your output AC voltage measurement, and pressing
[ENTER].

Note: Make sure the measured value you enter into parameter 2 is acceptable for the nomina value you
entered in parameter 44.

d. Measure the AC current by clamping the current probe around the two wires from  “L* of “LOAD OUT"
on the output termind.

e. Next, display parameter 4 (I Out) on the control panel by pressing [DISPLAY]  [4] [ENTER]. If your

measurement does not match the value displayed for parameter 4, change the parameter value to your
measurement by pressing [PROGRAM], then entering your output AC current, and pressing [ENTER].

Clear the Factory password by pressing [CLEAR] twice or until the message “Password Cleared” appears on
the control panel display.

Remove dl AC and externa DC power.

Section 700: Putting the Cover on the UPS

701.

702.

703.

704.

705.

Using the dlide rails on each side of the unit, dide the cover on the UPS.

At the front of the UPS, tighten the screw in the lower right comer of the front panel. Cover the screw with the
round sticker you removed. (See Figure 1 on page 2)

Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.

Reapply dl AC power to the UPS. Ifthe UPS has externd batteries, reapply DC power to the UPS. (Units with
internal batteries should dready have DC power applied.)

Startup the UPS, connect al load equipment, and return the UPS to norma operation.

19 May 21, 1997 TIP 716
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November 16, 1994
. Replacing the Power Factor Module Circuit Board
in FE/QFE 500,700, and 850 VA Models

This Technicd Information Publication explains how to replace the power factor module circuit board in
FE/QFE 500,700, and 850 VA modes. A qudified technician who is familiar with the FERRUPS unit must
replace this circuit board. If you have problems during this procedure, please contact BEST's Technica
Support Center at 1-800-356-5737.

Tools Needed - Use Insulated Tools:
#1 and #2 Phillips Screwdrivers Labding Materid Needlenose Hiers

1/2-inch Open end Wrench or Nutdriver Electricd Tape Fluke 87 Multimeter
Safety Equipment Required by Loca Codes

& WARNING

| This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide power under
variety Of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST
‘ EFORE TOUCHING!

Turn off the UPS according to the procedure describing “How  and When to- Shut Down Your FERRUPS' in the
FERRUPS User Manual. Make sure that the UPS' batteries and AC  input are off or disconnected before you replace
the PFM circuit board.

A% This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may calise
kl‘) severe damage to the electrical. circuitry.
UPS batteries are high current sources. Shorting  battery terminals can cause Severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.
C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible; follow all

local safety codes.

Section 100: Removing the Cover 2
Section 200: Removing the PFM Circuit Board 2
Section 300: Replacing the PFM Circuit Board 4
Section 400: Putngthe Cover on the UPS:;

Q’T-O?ZlA
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Section 100: Removing the Cover

101. Shut down al load equipment plugged into (or hard-wired to) the UPS

AWARNING

Make sure the On/Off switch on the back of the UPS is OFF, and make sure all AC and DC
power to the unit is off.

102. Turn off the UPS. If the UPS has an
AC input plug, unplug it. If NOt, 4 pHuLes
make sure the unit cannot receive — S°E¥
AC power.

103. Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

104. Next, find the sticker in the front
panel with the BEST logo. Remove
the sticker, and loosen the #2
Phillips screw behind the sticker 5
or 6 turns to loosen (but not
remove) it. Save the sticker.

Figure 1
105. Slide the cover forward until it is .
completely off the UPS.
Section 200: Removing the PFM Circuit Board
& Caution: Before you remove the PFM circuit board, you must disconnect the batteries

by following steps 201 through 203. If you do not disconnect the batteries,
the new PFM circuit board could be damaged as you install it iu the wumit.

201.  If the UPS has an externa battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.

202.  Inside the UPS, find the main DC fuse shown in Figure 2 on the next page.

& waARNING

As you follow the nest step, he careful not to ¢outaet any battery terminals with tools
or with the cable terminai. U iasulzted fools.

TIP 721 November 16, 1994 Page 2
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MAIN DC FUSE (The fuse
. . may be rotated 90°.)
[+]

Figure 2

203.  Using a 1/2-inch wrench or a 1/2-inch nutdriver, loosen both nuts connected to the DC fuse;

then, turn one end of the fuse out o it is disconnected. Tape the fuse end so it cannot contact
the battery cable.

204.  Next, find the PFM circuit board shown in Figure 3 below. Notice that the PFM circuit board

. is covered with insulating material.
PFMUIT
CIRC 0 TANK
BOARD / / EOS‘.:RCD CAPACITOR

Q

o

@7 [

I
o m
I _

PFM PEM

CAPACITOR RESISTOR

.'igure 3

Page 3 TIP 721 November 16.1994
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205.

206.

207.

The insulating material that covers the PFM circuit board has a flap that goes under the board.
Pull out the flap so you can uncover the circuit board. Do not attempt to remove the
insulating materia from the unit

Now, find the wires connected to the following points on the PFM circuit board. Usin’
masking tape or other labeling material, label each wire so you can connect it to the
new board correctly. Then, disconnect the wires from the PFM circuit board.

PFM Circuit Board Connection ‘Wire Duseription

El Wire to the side of the PFM resistor closest to
the tank capacitor.

E2 Wire to the positive (+) PFM capacitor terminal.
E3 Wire to the tank capacitor.
E4 Wire to E9 on the power board.
ES Wire to the negative {-) PFM capacitor terminal.
E6 Wire to the remaining side of the PFM resistor.

The PFM circuit board is held in place by four plastic standoffs. Press the tab on each standoff
and lift the circuit board over the tab. Remove the circuit board from the unit.

Section 300: Replacing the PRI Cireuit woaid

Put the new PFM circuit board in place. Insert the standce throuwgh th~ nircuit board anw,

301.
press gently until they snap into place.

302.  Reconnect the following wires. Use the labels you put on the wires in step 206 to match them
to the coitect connection points on the PFM circuit bozd. ok sure ihe cosicction point
on the circuit board goes into the CENTER (not the sidej zf each wire's connector.

PFM Circuit Board {orneciion Wire Description
El Wire to the sdeof the PFM resstor closest to

the tank capacitor.
E2 Wi 2 10 the positive (+) PFM capagcilor terminal.
E3 Wire to the tank capacitor.
E4 Wire to E9 on the power board.
Es Wiie to the negative (-) PFM capacitor terminal.
E6 Wire to the remaining side of the PFM resistor.
303.  Remove the temporary labels from the wires.
TIP 721 November 16.1994 Tk
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304.

305.

306.

307.

308.

Bend the insulated material over the new PFM circuit board and insert the flap under the
circuit board. ,

At the DC fuse, remove the tape from the disconnected end of the fuse; then, move the fuse
back into place FF2lra oo 2 47 2 e as cmantor is mext tg the battery cable connector on
ine boii; {hiere should mot be a wask er in between. (See Figure 4.) Once the fuse is in
place, use a 1/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

Higmez 4
If the UPS has e..ernal batteries, reappiy DC power tc the UPS.

Apply AC power to the UPS.

Monitor the L«C voltage across the PFM capacitor as you turn the UZ2S on. The voltage
across the capacitor should increase in stages and reach a “steady state” level in about three
to five seconds. If the voltage stays near zero for more than five seconds, turn the UPS off

and chezk the nonnections.

If the /cliage reaches the steady state level, remiovz ali AC ang externai CC power and go
on to Section 400.

Section 4GC: Puttirg the Cever a the UPS

401,

402

403.

404,

405.

Using the siide -2it= on each side of the unit, dlide the cover on 112 UPS,

Ai the fromi 27iee JPS lighiea thescraw in thefroni pase! vath thz SEST logo. Cover the
screw with the round sticke: you removed.

Put the screw bzck in the top of the UPS and tighten the screw

Rezpnty AC power to the UPS. If the UPS has external batteries, reapply DC power to the
UPS. (Units with internal batteries should already kzve DC power applied.)

Startup the JPE, coanect al load equipment, and return the UPS to normal operation

Page 5 TIP 721 November 16, 1994
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. Replacing the Power Factor Module Circuit Board

in FE/QFE 1.15 and 1.4 KVA Models

This Technicd Information Publication explains how to replace the power factor module circuit board in
FE/QFE 1.15 and 1.4 KVA modds. A qudified technician who is familiar with the FERRUPS unit must
replace this circuit board. If you have trouble during this procedure, please contact BEST' s Technica Support
Center at 1-800-356-5737.

Tools Needed - Use Insulated Tools:

#1 and #2 Phillips Screwdrivers [/2-inch Open end Wrench  1/2-inch Nutdriver
Labeling Materid Needlenose Pliers Electricd Tape
Safety Equipment Required by Local Codes True RMS AC Voltmeter

& WARNING

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide power under
a variety of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST
‘bBEFORE TOUCHING!

Turn off the UPS according to the procedure describing "How and When to Shut Down Your FERRUPS' in the
FERRUPS User Manual. Make sure that the UPS batteries and AC input are off or disconnected before you replace

the PFM circuit board.

S3# This Unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause
\]) severe damage to the electrica circuitry.

UPS batteries are high current sources. Shorting battery termnals can cause severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS.

B) Always wear protective clothing and eye protection and use insulated tools when working near batteries.
C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible; follow all

local safety codes.

Section 100: Removing the Cover . . . ... ... .. . e 2
Section 200: Removing the PFM Circuit Board 2
Section 300: Replacing the PFM Circuit Board 4

Section .400: Putting the Cover on the UPSE®6

T-0722A
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Section 100: Removing the Cover

101.

102.

103.

104.

105.

Shut down al load equipment plugged into (or hard-wired to) the TUPS.

power to the unit is off.

AWARNING

Make sure the On/Off switch on the back of the UPS is OFF, and make sure all AC and DC

Turn off the UPS. If the UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

Next, find the sticker in the lower
right comer of the front panel with
the BEST logo. Remove the sticker,
and loosen the #2 Phillips screw
behind the sticker 5 or 6 turnsto
loosen (but not remove) it. Save the
sticker.

Slide the cover forward until it is completely off the UPS,

Section 200: Removing the PFM Circuit Board

TIP 722 November 17, 1994

A Caution: Before you remove the

#1 PHILLIPS
SCREW

Figure 1

PFM circuit hoard, you must disconnect the batteries

by following steps 201 through 203, If you do not disconnect the batteries,
the new PFM circuit hoard could be damaged as you ingall it in the unit.

If the UPS has an externa battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.

Inside the UPS, find the main DC fuse shown in Figure 2 on the next page.

or with the cable terminal. Use |

Asyou follow the next step, he careful not to contact any battery terminals with tools

& WARNING

nsulated tools.

RESTRICTED
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———— MAIN DC FUSE

Figure 2

203.  Using a 1/2-inch wrench or a 1/2-inch nutdriver, loosen both nuts connected to the DC fuse;

then, turn one end of the fuse out so it is disconnected. Tape the fuse end so it cannot contact
the battery cable.

204.  Next, find the PFM circuit board in Figure 3 or Figure 4. In some models, the PFM circuit
board is above the logic board as shown in Figure 3; if thisis true, the PFM circuit board is
covered with insulating materid. In other modds, the PFM circuit board is next to the logic
board as shown in Figure 4 (next page); if this is true, the circuit board is not covered with
insulating materid.

LOGIC-, - ) 3
PFM — i
BOARD QW 7 7% RESISTOR
PEM ‘ H —— TANK
CAPACITOR 0 CAPACITOR
Figure 3
Page 3 TIP 722 November 17,1994
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LOGIC

BOARD

% %/g —REPS'I:g'II'OR.

PEM
CIRCUIT
BOARD

205, Ifthe PFM circuit board is covered with insulating material, the material has a flap that goes
under the board. Pull out the flap so you can uncover the circuit board. Do not attempt to

remove the insulating material from the unit.

206.  Now, find the wires connected to the following points on the PFM circuit board. Using
masking tape or other labeling material, label each wire so you can connect it to t
new board correctly. Then, disconnect the wires from the PFM circuit board.

PFM Circuit Boar d Connection Wire Description
El Wire to the closest side of the PFM resistor.
E2 Wire to the closest PFM capacitor terminal.
E3 Wire to middle terminal block terminal.
E4 Wire to end terminal block terminal.
E5 Wiie to the far PFM capacitor terminal.
E6 Wiie to the far end of the PFM resistor.

207.  The PFM circuit board is held in place by four plastic standoffs. Press the tab on each standoff
and lift the circuit board over the tab. Remove the circuit board from the unit.

Section 300: Replacing the PFM Circuit Board

301.  Put the new PFM circuit board in place. Insert the standoffs through the circuit board and

press gently until they snap into place.

TIP 722 November 17.1994
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302.

303.

304.

305.

306.

307.

308.

Reconnect the following wires. Use the labels you put on the wires in step 206 to match them
to the correct connection points on the PFM circuit board. Make sure the connection point
on the circuit board goes into the CENTER (not the side) of each wir€e's connector.

DR Tirar” Board Coppeetio Wire Description
_-tl Wire to the closest side of the PFM resistor.
E2 Wire to the closest PFM capacitor terminal.
E3 Wire to middle terminal block terminal.
E4 Wire to end terminal block terminal.
ES Wire to the far PFM capacitor terminal.
E6 Wire to the far end of the PFM resistor.

Remove the temporary labels from the wires.

K'the old PFM circuit board was covered with insulating material, bend the material over the
new PFM circuit board and insert the flap under the circuit board.

At the DC fuse, remove the tape from the disconnected end of the fuse; then, move the fuse

back into place. Make sure the Fs & connector is next to the battery cable connector on
tae belii; (here saculd not be a washer in between. (See Figure 5.) Oncethefuseisin
position, use a I/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

Figeye 5
If the UPS has externa batteries, reapply DC power to the UPS
Reapply AC power to the UPS
Monitor the voltage across the PFM capacitor as you turn the UPS on. The voltage should
increase in stages and reach a“steady state” level in about three to five seconds. If the voltage

stays near zero for more than five seconds, turn the UPS off and check your connections.

If the voltage does reach a steady state, tun the UPS off, remove al AC and externa DC
power and go on to Section 400.

Page 5 TIP 722 November 17, 1994
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Section 400: Putting the Cover on the UPS

401.  Using the dlide rails on each side of the unit, dide the cover on the UPS,

402. At the front of the UPS, tighten the screw in the lower right comer of the front panel with the
BEST logo. Cover the screw with the round sticker you removed.

403.  Put the screw back in the top of the UPS and tighten the screw.

404.  Reapply AC power to the UPS. If the UPS has external batteries, reapply DC power to the
UPS. (Units with internal batteries should already have DC power applied.)

405.  Startup the UPS, connect al load equipment, and return the UPS to norma operation

TIP 722 November 17.1994 Page 6
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® Replacing the Power Board in FE/QFE o
500,700, and 850 VA Models

This Technica Information Publication explains how to replace the power board in  FE/QFE 500,700, and 850 VA models.
A qudified technician who is familiar with the FERRUPS unit must replace the power board. If you encounter any problems
during this procedure, call Best Power Worldwide Service a 1-800-356-5737 (U.S. and Canada only). 1:608-565-2100,
or cal your loca Best Power office.

Tools Needed = Use Insulated Toals;

#1 and #2 Phillips Screwdrivers Side Cutters 1/2-inch Open End Wrench
172, 3/8, and 5/16-inch Nutarivers Labeling Materid  True RMS AC Voltmeter
Fluke 80i-4 10 DC/AC Current Probe or Equivelent  Electricdl Tape Remote Control Panel
Safety Equipment Required by Local Codes

& cauTion

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide power under
a variety of operating conditions. Dangerous voltages maybe present even if AC line or DC voltage is  removed. TEST
BEFORE TOUCHING!

‘ Tum off the UPS according to the procedure describing “How and When to Shut Down Your FERRUPS' in the
FERRUPS User Manua. Make sure that the UPS' batteries and AC input are off or disconnected before you replace
the power board.

t j This unit contains electrostatic-sensitive devices If you do not follow proper ESD procedures, you may
i cause severe damage to the electrical circuitry.

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode. Always wear protective clothing and eye protection and use
insulated tools when working near batteries.

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover removed, eectric shock is possible; follow all
local safety codes.

Section 100: Removingthe Cover ...
Section 200: Removing the Power Board .........cooiiiiiiiiiiii

2
2
Section 300: Replacing the Power Board .....ccvvvniiiiiii 4
Section 400: Cdibrating the System .oooooeereie 7
Section 500: Putting the Cover on the UPS 8

.PT—O7306
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Section 100: Removing the Cover

101.

102.

103.

104,

105.

106.

Shut down dl load equipment plugged into (or hard-wired to) the UPS. .

A CAUTION

Make sure the On/Off switch on the back of the UPS is OFF, and make sure dl AC and DC power to the
unit isoff.

Turn off the UPS. If the UPS has an AC input plug, #1 PHILLIPS
unplug it. If not, make sure the unit cannot receive AC
power.

Remove the #1 Phillips screw on the top of the UPS.
(See Figure 1)

Next, find the sticker in the front panel with the BEST
logo. Remove the sticker and loosen (but not remove)
the #2 Phillips screw behind the sticker 5 or 6 turns.
Save the ticker.

Figure 1

Slide the cover forward until it is completely off the
UPS.

A CAUTION: IftherearebatteriesinsidetheUPS, you must disconnect the batteriesby following
step 106. If you do not disconnect the batteries, parts could be damaged as yo n.
replace the power board.

If the UPS has internd batteries, disconnect the negative (-) battery cable from the batteries. Insulate the
disconnected cable by taping it with electrical tape.

Section 200: Removing the Power Board MAIN DC FUSE (Fuse

201.

203,

ma/y_be rotated 90°.)

Inside the UPS, fmd the main DC fuse shown in Figure \
2on the next page. \

= |
A cauTion H@]

Asyou follow the next step, be careful not to "
contact any battery terminals with tools or with u Y

the cable terminal. Use insulated tools. Figure 2

Using a 1/2-inch wrench or nutdriver, loosen both nuts
connected to the DC fuse; then, turn one end of the fuse out so it s disconnected from the battery. Tape the
fuse end so it cannot contact the battery cable.

TIP 730 November 13, 1996 Page 2
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204.

205.

206.

Now, fmd the power board in Figure 3 below. The LOGIC POWER TANK
drawing shows a top view of the UPS with the cover [ BOARD BOARD [ CAPACITOR
removed. = = (8

Use Figure 4 to find the wires connected to these
points on the power board. Using masking tape or
other labeling materid, label each wire so you can
reconnect it correctly later. Then, disconnect the wires
from the power board. For your model and voltage,
some of the points listed below may not be
connected.

To disconnect E16, E17, and E18, you will need a 3/8-inch nutdriver and a $/16-inch nutdriver.

In some models, the ribbon cable a  J1 (from the logic board) is sealed with RTV-like slicone.  Carefieliy cut
through this silicone before you remove the cable from the power board.

Disconnect the following:  J1, J2, J3, E4, E5, E6, E7, ES, E9, EIO, Ell, E12,El3, E14, El5, E16,
E17, E18, E19, and E20.

Important: Although this TIP includes tables that show the power board connections for different
voltages, the connections vary if your unit has a specid configuration  or special options.
Labeling the wires is the best way to make sore you can reconnect them correctly.

The power board is held in place by four white plastic standoffs. Press the tab on each standoff and  lift the
power board over the tab. Remove the power board from the unit.

Figure 4

Page 3 November 13.1996  TIP 730
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Section 300: Replacing the Power Board

301.  Put the new power board in place. Insert the standoffs through the power board and press gently until they sma

into place.

302.  Reconnect the following wires. Use the |abels you put on the wires in step 204 to match them to the correct
connection points on the power board. The tables below can  serve as a guide to reconnecting the wires. See

Figure 4 on page 3 to find the connection poaints.

®

W 60 Hz 120-volt Only Models. Power Board Connections
Power Board Connection Wire Description
o Ribbon cable from the logic board.
n o Wires from the On/Off switch.
J3 (units with optional chargers inside) Wire from the optiona charger.
E4 Wire from the closest output receptacle (if applicable).
ES Wire from one side of the fan.
E6 Transformer wire 10.
BT o Wire from one side of the fan.
- T B8 Wire to cabinet ground.
E9 Transformer wire | 1.
[=[0] Wire from the closest output receptacle (if applicable).
11 ackfeed
B2 Transformer wire 9.
| B3 Wire from backfeed relay terminal 4. [
B4 Transformer wire 5.
ElS Wire from the DC fuse.
BH6 Transformer wire 4.
El7 Negative battery cable,
_ EIg - Transformer wire |.
TIP 730  November {3, 1993 2age 4
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60 Hz 208 and 240 VAC Input Models. Power Board Connections

Power Board Connection

Wire Description

1) Ribbon cable from the logic board.
2 Wires from the On/Off switch.
J3 (unitswith optional chargersinside) Wire from the optional charger.
E4 Depends on output voltage:
120 only: wire from receptacle.
208 or 240 only: Jumper wire to E20 (already
connected).
120/208 or 1201240: Wire from receptacle.
E5 Wire from one side of the fan
E6 Transformer wire 10.
E7 Wire from one side of the fan.
E8 Depends on output voltage:
With single output voltage: No connection.
With 1207208 or 1201240: Wire to cabinet ground.
E9 Depends on output voltage:
120 only: Transformer wirel 1.
208 only: Transformer wire 12.
240 only: Transformer wire 13.
120/208 or 120/240: Transformer wire11],
EIO Wiie from the closest output receptacle (if applicable).
Ell Wire from backfeed relay terminal 6.
El2 Transformer wire 9.
EI3 Wire from backteed relay terminal 4.
El4 Depends on input  voltage:
208 VAC:  Transformer wire6.
240 VAC:  Transformer wire 5.
El5 Wire from the DC fuse.
El6 Transformer wire 4.
El7 Negative battery cable.
E18 Transformer wire 1.
El9 Depends on output voltage:
120 only: No connection.
208 or 240 only: Wire from output receptacle (i
applicable).
120/208: Transformer wire 12.
120/240:  Transformer wire 13.
E20 Depends on output voltage:
120 only: No connection.
208 or 240: Jumper wire to E4 (already connected).
120/208 or 1201240: Wire from output receptacle L2 (if
applicable).
Page 5 November 13.1996 TIP 730
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50 Hz 220,230, or 240 VAC Models: Power Board Connections
Power Board Connection Wire Description
_ —=
i Ribbon cable from the logic board.
2 Wires from the On/Off switch.
J3 (units with optional chargers inside) Wire from the optional charger.
E4 Jumper wire to E20 (already connected).
E5 Wire from one side of the fan.
E6 Transformer wire 10.
E7 Wise from one dde. of the fan.
E8 Wire to cabinet ground.
E9 Depends on output voltage:
220 VAC:  Transformer wire | 1.
230 VAC: Transformer wire 12,
240 VAC:  Transformer wire 13.
ElO Wiic from the closest output receptacle (if applicable).
Ell Wire from backfeed relay terminal 6.
El2 Transformer wire 9.
El3 Wire from backfeed relay terminal 4.
El4 Depends on input voltage:
220 VAC:  Transformer wire 7.
230 VAC:  Transformer wire 6.
240 VAC:  Transformer wire5.
El5 Wire from the DC fuse.
El6 Transformer wire 4.
El7 Negative battery cable.
EI8 Transformer wire |
El9 Wiic from the output receptacle (if applicable).
E20 Jumper wire to E4 (already connected).

303. Remove the temporary labels from the wires.

304.  Remove thetape from the disconnected end of the DC fuse; then, move the fuse back into place.
the fuse connector is next to the battery cable connector on the bolt; there should

between. Once the fuseisin position, use al/2-inch wench or nutdriver to tighten the nuts that hold the

cables to the DC fuse.

305. If the unit has externa batteries, turn on the DC switch or reconnect the UPS to the batteries

TIP 730 November 13.1996
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Section 400: Calibrating the System

The parts you received are caibrated before they are shipped, but after replacing the power board, you should check
dibration settings. Best Power requires you to use the Fluke 87 true RMS multimeter or its equivalent, (The procedure
below is based on the measurements of a Fluke 87 true RMS multimeter.) You must use a true  RMS meter for dl AC
measurements. For the DC current measurement, you must use a Fluke 80i-4 10 DC/AC Current Probe or its equivalent.
If you do not have this current probe or its equivalent, cal Best Power Worldwide Service at 1-800-356-5737 (U.S.
and Canada only), |-608-565-2100, or your local Best Power office.

To perform the caibration commands, use a remote control panel and follow the steps below. (See TIP 407 for more
information on connecting the control panel.) You can aso send calibration commands from a  termunal or computer,
sec the Service Manual or TIP 503 for specific ingtructions. If you have questions or problems during this procedure,

cal Best Power Worldwide Service at 1-800-356-5737 (US. and Canada only). 1-608-565-2100, or your local Best

Power office.

Important: In the steps below, measure voltages at the locations specified. Measuring input or output voltages
incorrectly could cause alarms for High AC Input, Low AC Input, High AC Output, or Low AC Output.
Measuring battery voltage or battery current incorrectly could cause a battery alarm.

401.  Reapply AC voltage and startup the UPS.

402.  Using the remote control panel, enter the Service password by pressing [CLEAR] [PROGRAM]  [2] 6] [3]
[9] [ENTER].

403.  Apply the load to the UPS. The load applied must be 50% or more of the UPS KW rating.

404.  Now, measure AC input voltage a the input terminas “A” and “B™ of “LINE IN.” (See Figure 5.)

A B
N L N L
LINE IN LOAD
LAB-0330

Figure 5

405.  Next, display parameter 1 (V In) on the control panel by pressing [DISPLAY] [1] [ENTER]. If your
measurement does not match the vaue displayed for parameter 1, change the parameter vaue to your
measurement by pressing [PROGRAM], entering your input AC voltage measurement, and pressing
[ENTER].

406.  TO determine Where to measure output voltage, you must display the nomina output voltage (parameter 44).
To do this, press [DISPLAY] [4] [4] [ENTER]. Note the nomina output voltage.

Note: Ifyour unit provides a mixed output voltage (1201208 or 120/240), the unit monitors the 120 VAC
from the the unit.

.07, Now, measure AC output voltage. For plug-in models, measure a the output receptacles. For hardwired
models, measure between output terminds “C” and “D” of “LOAD OUT."” (See Figure 5.)

Page 7 November 13, 1996 TIP 730
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408.

409.

410.

411.

412.

413.

414.

415.

416.

Next, display parameter 2 (V Out) on the control pane by pressng [DISPLAY] [2] [ENTER]. If your
measurement does not maich the value. displayed for parameter 2, change the parameter value to your
measurement by pressing [PROGRAM], entering your output AC voltage measurement, and pressing
[ENTER]. Makesure the measured value you enter into parameter 2 isacceptable for the nominal va.
you displayed in parameter 44.

Next, measure the AC output current with the Fluke 801-410 DC/AC Current Probe (or equivaent); if you do
not have this probe, cal Best Power Worldwide Service at 1-800-356-5737, or cal your local Best Power
office. Set the meter for AC mV and attach the Fluke 80i-4 10 current probe; then, clamp the probe to the wires
coming from “D”/“L” of “LOAD OUT" on the output terminal. (See Figure 5.)

Now, display parameter 4 (I Out) by pressing [DISPLAY] [4] [ENTER]. If your measurement does not match
the display, change the parameter value to your measurement by pressing [PROGRAM], entering your AC
current measurement, and pressing [ENTER].

You most make the next two measurements while the UPS is running on inverter (battery). Remove AC input
power and let the unit run on inverter for approximately one minute.

Measure the battery string voltage with the digitd multimeter. Then, display parameter 7 (V Batt) on the

control panel by pressing [DISPLAY] [7] [ENTER]. If your measurement does not match the value displayed
for parameter 7, change the parameter value to your measurement by pressing [PROGRAM], entering your

battery voltage measurement, and pressing [ENTER].

To measure DC current, you must use a Fluke 80i-410 DC/AC Current Probe. Set the meter for DC mV and
attach the Fluke 80i-410 current probe: then, clamp the probe to the positive DC cable and read the
measurement. DC current will equal one amp per mV DC measured.

Display parameter 6 (I Batt) by pressing [DISPLAY] [6] [ENTER]. If your measurement does not match
value displayed for parameter 6, change the parameter value to your measurement by pressing [PROGRA M$
entering your battery current measurement, and pressing [ENTER].

Clear the Service password by pressing [CLEAR] twice or until the message “Password Cleared” appears on
the control panel display.

Remove al AC and externd DC power.

Section 500: Putting the Cover on the UPS

501.  Using the dlide rails on each side of the unit, dlide the cover on the UPS.

502. At the front of the UPS, tighten the screw in the front panel. Cover the screw with the round sticker you
removed.

503.  Put the screw back in the top of the UPS and tighten the screw.

504.  Reapply AC power to the UPS. Ifthe UPS has externa batteries, reapply DC power to the UPS.  (Units with
interna  batteries should aready have DC power applied.)

505.  Startup the UPS, connect dl load equipment, and return the UPS to norma operation.

TIP730 November 13, 1996 Page0

RESTRICTED



TP 731
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November 18, 1998

Replacing the Power Board Assembly in FE/QFE
1.15and 1.4 KVA Modes

This Technica Information Publication explains how to replace  the power board assembly (made up of the power board,
a mounting bracket, and the auxiliary board) in FUQFE 1.15 and 1.4 KVA models. A qudified technician who is familiar
with the FERRUPS unit must replace the assembly. If you encounter any problems during this procedure, call Best Power
Worldwide Service a 1-800-356-5737 (U.S. and Canada only), 1-608-565-2100, or cal your loca Best Power office.

Tocls Needed - Use Insulated Tools:

1/2-inch Open End Wrench Side Cutters 1/2-inch Nutdriver
# 1 and#2 Phillips Screwdrivers Labeling Material True RMS AC Voltmeter
Fluke 80i-410 DC/AC Current Probe or Equivelent — Tie-wraps Electrical Tape

Safety Equipment Rewired by Local Codes

&6 CAUTION!

This procedure must be performed by a qualified technician ONLY! UPS ynits are designed to provide power under
avaiely of oparating conditors, Tnacrous voltages may be present even if AC line or DC voltage is removed. TEST
RETCRE TCUTHINGI

. Tumn Off the UPS according to the procedure c'escribing “How and When to Shut Down Your FERRUPS' in the
FFo RUPS U2 wsanudl Migke sure that the UPS batteries and AC input are off or disconnected before you replace
the powes board assembly. .

f ¥ This writ cONtains elestrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause
‘} severe cemage t0 the electrical circuitry.

UPS batteries ace high current souracs. Shoriing battery terminals can cause severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode. Always wear protective clothing and eye protection  and use
insulated t0OlS when workirig near batteries.

Best Power rzcezumends the folewing for qualified service personnel sarvicing the FERRUPS unit:

A) Remove riags, watches, au:d other jewelry before servicing the FEZRUPS unit.

B) Always wear protective clething gad eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing &n energized unit with the cover removed, eectric shock is possible; follow
all jocei safety codes.

Section 100: Removing the Cover 2
Section 200: Removing the Power Boad Assembly 2
Section 300: Replacing the Power Boad Assembly 4
Section 400: Cdlibrating the System 10
Section 500: Putting the Cover on the UPS 1 2
. LPT-07316
Copyright 1994, 1985, Best Power. All rights reserved. RESTRICTED

PO. Box 280 » Necedah. Wisconsin 54646 U.S.A.. 608-565-7200
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102.  Turn oOff the UPS. If the UPS hasan AC
input plug, unplug it. If not, make surethe
unit cannot receive AC power,

1 F LIPS
SCRE

103.  Remove the # 1 Phillips screw on the top of
the UPS. (See Figure 1.

104  Next, find the sticker in the lower right
corner of the front pand wath the BEST logo.
Remove the sticker, and loosen the #2
Phillips screw behind the. sticker 5 or 6 turns
to loosen (but not remove) it. Save the
gticker.

105,  Slide the cover forward until it is completely
off the UPS. Figure 1

Section 200: Removing the Power Board Assembly

& Caution: Beforeyou removetbe power board assembly, you must disconnect the batteriesby following

steps 201 through 133, If you do not disconnect the batteries, the new assembly could be
damaged as you install it in the unit.

201.  If the UPS has an externsi battery cabinet, you must tumn off the DC Disconnect switch oi unplug the
connector between the UPS and the battery cabinet.

202.  Inside the UPS, fmd the 1 iin * XC fuse shown in Figure 2

= AUXILIARY BOARD

"Ii

& cavTioN: :

As you follow the next s¢.p, be caveful not to contact any
battery terminals with tac’s or with to2 cable terminal, ;

imwedtos ] ]

203 Usding al/2-inch wench or a i/z-inch nutdriver, loosen both
nuts connected to the DC fuse; then, turn one end of the fuse out
0 it is disconnected Tape the fuse end so it cannot contact the
battery cable.

TIP 731 Novembear 18,1408 (.08 2
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POWER BOARD

AUXILIARY
POWER BOARD

POWER BOARD ASSEMBLY

figure 4

Figure 3

204.

205.

206.

207.

208.

Figures 2 and 3 show tie two Sides of the power board assernbly. Figure 2 shows the auxiliary board on one
side of the assembly (towards the iaside of the unit), and Figure 3 shows the power board on the other Side
of the assembly (towards the outside of the unit). Figure 4 shows the  assembly outsde of the unit.

Go to the power board (the board that is closest to the outside of the unit). At this board, |abel the wires to

the following points il @ “P” and the connection point (such as “E19™). Then, disconnect the wires from
the power board T0- your modd gnd voltage, seze ooiats may not be connected. To disconnect the
cables from E16, E17, and E18, you will need a wrench and a nutdriver.

J1, ]2, E4,E5, E6, E8, EO, E10, E12, E15, E16, E17, E18,E19, and E20

Irzgortant: Although this TIP includes tables that show power board connections for different voltages, the
connections vary if your unit has a specid  configusation or Specid options. Labeling the wires
is the best way to make sure you can reconnect them correctly.

In some models, the nbbon cable a J 1 (from the logic board) is sealed with RTV-like silicone.
Carefully cut through this Slicone before you remove the cable from the power board.

If there is a jumper wire from E4 to E20 on the power board, cut the tie-wraps on the wire,

The auxiliary board is on the other side of the assembly bracket. To disconnect the wires from the auxiliary
board, you must detach the bracket from the bottom of the chassis.

Remove the two nuts that fasten the assembly bracket to the bottom of the FERRUPS chassis. Then, gently
pull the entire assembly out the side of the unit until you can access the auxiliary board ties. If necessary,
remove wires from the clips on the bottom of the chassis.

Now, fmd the following wires on the auxiliary board, label each wire with an “A” and the  auxiliary board
connection point (such as *“E107) S0 you can reconnect them correctly |ater. Then, disconnect the wires. For
your model and voltage, some points may not be connected. To disconnect the cables from  E3, E4, and
E5, you will need a wrench and a nutdriver.

J1, E3 E4, ES,E6, E7, ER, E10,El 1, E12, E14, E15, and EI6

Page 3 November 18,1996  TIP 731
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Important: Although this TIP includes tables that show auxiliary board connections for different voltages,
the connections vary if your unit has a specia configuration or special options. Labeling the
wires is the best way to make sure you can reconnect them correctly. .

In some models, the ribbon cable a J 1 (from the logic board) is sedled with  RTV-like silicone.
Carefully cut through this silicone before you remove the cable  from the power board.

209.  Find the short ribbon cable that goes through the grommet in the assembly bracket. On the auxiliary board
side of the assembly, gently pull the cable out through the grommet. Remove the other wire that went through
the grommet  between the auxiliary board and the power board.

210.  Some wires will till be connected between the power board and the auxiliary board. Remove the tie-wraps

that hold these wires to other wires inside the unit. Then, remove the bracket (with both boards attached)
from the unit.

Section 300: Replacing the Power Board Assembly

301.  Put the new assembly in position, but do not fasten it to the FERRUPS chassis yet.

302.  Gently pull the short ribbon cable through the grommet to the power-board side of the assembly.

303.  Now find the wires you labeled “A” in step 208 and reconnect them to the auxiliary board. You should have
labeled these wires with their correct connection points. The tables on the next two pages can serve as a guide
to reconnecting the wires for your unit's voltage. See Figure 5 on page 6 to fmd the connection points on the
auxiliary board.

These tables do not include wires that are aready connected between the auxiliary board and the power .

board.
60 Hz, 120 VAC Only Models: Auxiliary Board Connections 1
AUXILIARY Board Connection WwireDescription
n Ribbon Cable to J1 on the power board and to J3 on the logic board.
E3 Transformer wire 1.
E4 Negative battery cable.
ES Transformer wire 4.
E6 Transformer wire 5.
HO Wire to backfeed relay terminal 4.
= Wire t0 backfeed relay terminal 6.

TIP 731 Wovg-. -



6C Hz, 120/208/24€ VA@ Models: Auxiiiary Board Connections

AUXILIARY Board Connection WireDescription
J Ribbon Cable to Jton the power board and to J3 on the logic board.
E3 Transformer wire |
E4 Negative battery cable.
E5 Transformer wire 4.
E6 Depends on input voltage:

120 VAC: Transformer wires 5 and 8.
208 VAC: Transformer wire 6.
240 VAC: Transformer wireb.

E7 Depends on input voltage:

120 VAC: Transformer wire 6.
208 VAC: Transformer wire 5.
240VAC: Transformer wire 6.

ES Depends on output voltage:

120 VAC only: No connection.

208 VAC or 120/208 VAC: Transformer wire 13.
240 VAC or 120/240 VAC: Transformer wire 12.

E10 Wire to backfeed relay terminal 4
Ell Depends on input voltage:
120 VAC: No connection.
208 ar 240 VAC: Transformer wire 7.
El2 Depends on output voltage:
208 or 240 VAC only: Wire to cabinet ground.
120 only, 120/208 or 120/240 VAC: No connection.
El4 Wire to backfeed relay terminal 6.
EI5 Depends on input voltage.
120 VAC: No connection.
208 or 240 VAC: Transformer witre 8.
El6 Depends on output voltage:
208 or 240 VAC only: Transformer wire 11.

120, 1207208 or 120/240 VAC: No connection.

Page 5 November 18,1996  TIP 731
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AUXGLinR .’ -dais wounecii‘)u Wire Description
“ I i

" E3 Transformer wire{,
I F4 \ Negative battery cable.
| E5 \ Transformer wire 4.
E6 Depends on input voltage:
220 VAC: Transformer wire 7.
230 VAC: Transformer wire 6.
240 VAC: Transformer wire 5.
El Depends on input voltage:
220 or 230 VAC: Transformer wire 5.
240 VAC: Transformer wire 6.
E8 Depends on input voltage:
220 VAC: Transformer wire 6.
230 or 240 VAC: Transformer wire 7.
“ ElO Wire to backfeed relay termind 4.
Ell Depends on output voltage:
220 VAC: Transformer wire 12.
230 and 240 VAC:  Transformer wire 11.
E12 Depends on input voltage:
220 and 230 VAC:  Transformer wire 13.
240 VAC: Transformer wire 12.
El4 Wii to backfeed relay terminal 6. .

[=JE11
[E=JE18
=1k
Eq

T E14

" [=—E10

(e

Figure & Auxiliary Board
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5. ALPTUR L ETIRIT Y 3T o e vviteg F vy remeren wires from the coms i the bottom of the
FERRUPS chassis, put the wires back 1 the chips. Rep!ace tie-wraps as necessary.

. 305.  Put the assembly bracket (wih Loth boards attached) in place and use the two nuts to reattach it to the bottom
of the FERRUPS chassis.

306.  Now fmd the wires you labeled “P*” in step 205 and reconnect them to the power board. You should have
|abeled these wires with their correct connection points. The tables below can serve as a guide to reconnecting
the wires for your unit's voltage. See Figure 6 on page 9 to  find the connection points on the power board.
(The tables below do not include wires that are aready connected between the power board and the auxiliary

board.)
ﬂ 60 Hz, 120 VAC Only Models: POWER Board Connections n
“ POWER Board Connection I Wire Descrigtion ||
Il Ribbon Cable to J1 on the auxiliary board.
12 Two wires to the On/Off switch.
E4 Wire to the terminal block terminal closest to the backfeed relay
driver board.
ES wireto the tank capacitor.
E6 Transformer wirelO.
[ ER Wire to cabinet ground.
E9 Transformer wire | 1.
|t E10 Wireto the middle terminal block terminal.
. El12 Transformer wire 9. l
El5 Wire to the DC fuse.
El6 Transformer wire 4A.
El7 Negative battery cable.
IL EI8 Transformer wire | A.
L
Page 7 November 18,1896 TIP 731
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60 Hz, 208 or 240 VAC I]:put Models; POWER Board Conpections
POWER Board Connection I Wire Description
J1 Ribbon Cable to JI on the auxiliary board.
12 Two wires to the On/OAf switch.
E4 Depends on output voltage:
208 or 240 VAC only: Jumper wire to E20 (already
connected).
120, 120/208, or 120/240 VAC: Wire to the terminal block.
E5 Wire to the tank capacitor.
Eb Transformer wire 10.
E8 Depends on output voltage:
120, 120/208, or 1201240 VAC:  Wire to cabinet ground.
208 or 240 VAC: No connection.
E9 Depends on output voltage:
208 VAC only: Transformer wire 12.
240 VAC only: Transformer wire 13.
| 120, 1201208, or 120/240 VAC:  Transformer wire | 1.
EID Wire to the terminal block.
k12 Depends on input voltage:
120 VAC: Transformer wires 7 and 9.
All other input voltages:  Transformer wire 9.
f? i3 Wire to the DC fuse.
E16 Transformer wire 4A.
F17 Negative battery cable.
1'18 Transformer wire [ A.
19 Depends on output voltage:
208 or 240 VAC: Wire to the terminal block.
120 VAC: No connection.
120/208 VAC: Transformer wire 12,
120/240 VAC: Transformer wire 13,
E-?-,Z)“- Depends on output voltage.:
208 or 240 VAC: Jumper wireto E4.
120 VAC: No connection.
] 120/208 or 120/240 VAC: Wire to the terminal block.

TIP 731 November 18, 1948 Page 8
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80 Hz 220.230. or 240 VAC Innnt Modds. POWER Board Connections

" POWER Board Connection

Wire Description

" Il Ribbon Cable to]1 on the power board and to J3 onthe logic board
! 2 Two wires to the On/Off switch.
E5 Wiie to the tank capacitor.
" E6 Transformer wite 10.
E8 Wire to cabinet ground.
E9 Depends on output voltage:
220 VAC:  Transformer wire 11.
230 VAC  Transformer wire 12.
240 VAC:  Transformer wire 13.
El10 Wire to the middle terminal block terminal
El2 Transformer wire 9.
El5 Wire to the DC fuse.
I] El6 Transformer wire 4A
El7 Negative battery cable.
EI8 Transformer wire 1A.
El9 Wire from the terminal block termtnal closest to the backfeed
relay driver board.

E17

Qg —DC SHUNT

-3

Floure 3

Power Board

Peps € November 18, 1€26

TIP 731

RESTRICTED




307.  Remove the temporary labels you put on the wires to the
circuit - boards.

308.  Remove the tape from the disconnected end of the DC fuse;
then, move the fuse back into place. Make sure the fuse
connector is next to the battery cable connector on the
bolt; there should not be a washer in between. Once the
fuse isin position, use a 1/2-inch wrench to tighten the nuts
that hold the cables to the DC fuse.

309.  Tfine UPS has external batteries, reconnect the UPS to the  Figure 7
batteries or tom on the DC switch.

Section 43¢: Calibrating the System

The pasts you received are calibrated before they are shipped, but after replacing the power board assembly, you

shov'd + hesk calibration settings. Best Power requires you to use the Fluke 87 true RMS multimeter or its equivalent.
(The oeocure below IS based on the measurements of a Fluke 87 true RMS multimeter.) You must use a true RMS

met~.- fo: dl AC measurements, For the DC current measurement, you must use a Fluke 80i-410 DC/AC Current
Proo: OF 1is equivaient. If you do nrot have this current probe or its equivalent, cal Best Power Worldwide Service

at1-8i9-356-5737.

To pzrlom the calibration commands below, use an optiona control panel and follow the steps below. (See TIP 407
for m~ = information on connecting the control panel.) You can also send calibration commands from a terminal or
cor , 1. 5% ‘he Service Manuat or TIP 503 for  specific indructions. If you have any questions or problems during
this pvocedure, coatact BEST's Technical Support Center at 1-800-356-5737 (U.S. and Canada  only), 1-608-565-
2160 or cal your lecal Best Pover office.

imzc ~ac o In the steps below. measure voltages a the locations specified. Measuring input or output voltages
inceorectly couln cause alarms for High AC Input, Low AC Input, High AC Output, or Low AC Output.
Meesuring baitery voltage or battery current incoirectly could cause a battery alarm.

) Reappl AC voltage arnd statup the UPS,

40 Using the remote control p-az!, enter the Se~vi-e password by pressing [CLEAR] [PROGRAM] (21161 {3]
i9] LENTER].

403 Apply the load to the UPS. The load applied must be 50% or more of the UPS KW rating,

404.  Now, measure AC input voltage. For 120 vo'tage and 50 Hz models, measure a the input termina (“A” and
“B"” of “Line In"). (See Figure 8.

Figure 8

TIP 731 November 18,1985 Page 10
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e, mcasy o ol e and “Lin” of the nput
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{See Figure 10 below.)

Figure 10

405, Next, display parameter 1 (V In) on the control panel by pressing [DISPLAY] [11 [ENTER]. If your
measurement does not maich the value displayed for parameter 1, change the parameter value to  your
measurement by pressing [PROGRAM], entering your AC input voltage measurement, and pressing
[ENTER].

. 406.  To determine wherz to measure output voltage, you must display the nominal output voltage (parameter 44).

To do this, press [DISPLAY] [4] [4] [ENTER]. Note the nomina output voltage.

Note: Ifyowr it provides a mixed output voltage (120/208 or 120/240), the unit monitors the 120 VAC
from the the unit. Note the output voltage being monitored.

407.  Now, measure AC output voltage.
Pugin  Models: Measure a the output receptacles.
Hardwired medale:  In the table below, find the nomina output voltage you displayed in parameter 44.

Then, & the output terminal block, measure a the output terminals shown for that
nomind voltage. (See Figure 11, 12, or 13 and the . bi= below.)

For this nomina’ gutput voltagesﬁ& ‘;%
120 VAC (60Hz)* ' Baw-éeh Output Terminas “L” and “N”
208 or 240 VAC (60Hz)* Betweea Output Terminds “L1” and “L2”
% 220,230, or 240 VAC (SO Hz) Between Output Terminas “L” and “N”

=Nota: vaowmut s owtput is 120/208 or 120/240, the unit monitors the output voltage shown in parameter
44. Use the nominal voltage shown in parameter 44 to decide which voltage to measure. Then, use
your measurement to calibrate parameter 2 in step 408.
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408.  Next, display parameter 2 (V Out) on the control panel by pressing [DISPLAY] [2] [ENTER]. If your
measurement does not match the value displayed for parameter 2, change the parameter value to your
measurement by pressing [PROGRAM], entering your AC output voltage measurement, and pressing
[ENTER]. Make sure the measured value you eater into parameter 2 is acceptable for the nominal
value you displayed in parameter 44.

409.  Next, measure the AC output current with the Fluke 80i-4 10 DC/AC Current Probe; if you do not have this
probe, call Best Power Worldwide Service a [-800-356-5737 or call your loca Best Power office. Set the
meter for AC mV and attach the Fluke 80i-4 10 current probe; then, clamp the probe to the wires coming from
“D/L of “LOAD OUT" on the output terminal (See Figure 8) or to the appropriate output  *“L”™ wires (See
Figure 9 or 10).

410.  Now, display parameter 4 (I Out) by pressing [DISPLAY] [4] [ENTER]. If your measurement does not
match the display: change thc parameter value to your measurement by pressing [PROGRAM], entering your
AC output current measurement, and pressing [ENTER].

411.  You must make the next two measurements while the UPS is nmning on inverter (battery). Remove AC input
power and let the unit run on inverter fo» approximately one minute.

412,  wicasurc the battery gtring v cltage with the digitd multimeter. Then, display parameter 7 (V Batt) on the
co ~trol panel by pressing fDISPLAY] {7} [ENTER]. If your measurement does not match the value displayed
for parameter 7, change the marameter value to y gur measurement by pressing [PROGRAM], entering  your
battery voliage rocasvremer., and pressng | ENTER].

413 To measwe DC corrent, vou @ ~ust use a Fluke 8¢ -410 cc/Ac Current Probe. Set the meter for DC =V and
attach tig Fluke §%:-4 {0 cm-rent probe; then, clamp the probe to the positive DC cable an¢ read the
1 woourors g DC currert o il egual one amp sor mV DC measured.

4le Cisplay parameter 6 (| Boat) iy pressing [DIS 3L AY] 6] [ ENTER], If your measuremant does noi match the
vahe displayed for parereter 6, change th parameter valus to your measwrement by poessing {PROGRAM],
entering your bancry current measurement. and pressing [ENTER].

414 Clear the Service password by pressing [Ci.EAR] twice or until the message “Password Cleared” appears
¢~ the contro! pa-cl display

41¢ Rerove dl AC aad external DC power.

Section 30C: Putting the Cover on the U2S
501.  Using the dide rails on each side of the unit, dide the cover on the UPS.

502. At the front of the UPS. tighten the screw in the lower right  comer of the front panel. Cover the screw  with
the round sticker you removed.

503.  Put the screw back in the top of the UPS and tighten the screw.

504.  Reapply AC power to the UPS. If the UPS hrs external batteries, reapply DC power to the UPS. (Units  with
internal batteries should elrcady have DC | o ver applied))

505, Startup the UPS, connect a 1 load equipme 1t, and return the UPS to normal operation. .
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® Replacing the Logic Board in FERRUPS
FE and QFE 500 VA-E .4 KVA Modds

This Technica Information Publication describes how to replace the logic board in - FERRUPS® FE and QFE SOUVA,
700VA, 850VA, 1.15KVA, and 1.4 KVA models. A qualified service person who is familiar with the FERRUPS unit
most replace the logic board. If you encounter problems during this procedure, cal Best Power Worldwide Service & 1-
608-565-2100, 1-800-356-5737 (U.S. and Canada only), or cdl your locd Best Power  office.

Tools Needed - Use Insulated Tools:

#1 and #2 Phillips Screwdrivers 1/2-inch Open End Wrench or Nutdriver Labeling Materia

Remote Control Panel Safety Equipment Required by Local Codes Tie-Wraps

True RMS AC Voltmeter Fluke 80i-410 Current Probe or Equivaent Electrical Tape
& WARNING

This procedure must be performed by a qualified service person ONLY! UPS units are designed to provide power unde:
a variety of operating conditions Dangerous voltages may be present even if AC line or DC voltage is removed. TEST

BEFORE TOUCHING!

‘ l‘um off the UPS according to the procedure describing “How and When to Shut Down Your FERRUPS' in  the
FERRUPS User Manual. Make sure that the UPS batteries and AC input are off or disconnected before you —replact
the logic board.

N This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may  caus
kij severe damage to the electrical circuitry.

UPS batteries are high current sources. Shorting battery terminals can cause  severe arcing, equipment damage, anc
injury. A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS.

B) Always wear protective clothing and eye protection and use insulated tools when working near batteries
C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible; follow al

local safety codes.

Section 100: REMOVING the COVE. ...ttt e e e e e e e 2
Section 2000 Removing the Logic Board . ........oeee e 2
Section 300: Replacing the LOGIC BOAIA. ... veine et 5
Section 400: Ceibrating the System and Sefting Unit Parameters ..........ooiiniiiiiii i 6
Section 500: Putting the Cover 0n the UPS ..o i e 10
PT-0732C
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Section 100: Removing the Cover

101.  Shut down dl load equipment plugged into (or hard-wired to) the UPS.

A CAUTION!

Make sure the On/Off switch on the back of the UPS is OFF, and follow the steps below to make sure al
AC and DC power to the unit is off.

102.  Tum off the UPS. If the UPS has an AC input plug, unplug it. If not, make sure the unit  cannot receive AC
power.

103.  Remove the #1 Phillips screw on the top of the UPS. (See Figure 1 or Figure 2.)

104, Next, find the sticker in the from panel with the BEST logo. Remove the sticker, and loosen the  #2 Phillips
screw behind the sticker 5 or 6 turns to loosen (but not remove) it. Save the sticker.

105.  Slide the cover forward until it is completely off the UPS

500 VA, 700 VA, and 850 VA 1.15 WA and 1.4 WA
#1PHLLPS #1 PHILLIPS

i

Figure 1 Figure 2

Section 200: Removing the Logic Board

A Caution: Before you remove the logic board, you must disconnect the batteries by following steps

201 through 203. If you do not disconnect the batteries, the new logic board could be
damaged asyou instali it in the unit.

201, If the UPS has an externa battery cabingt, you must turn off the DC Disconnect switch or unplug the
connector between the UPS and the battery cabinet.

202.  Indde the UPS, find the main DC fuse. For 500,700, and 850 VA models, see Figure 3 on the next page.
For 1.15 and 1.4 KVA models, see Figure 4 on the next page.
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In some 500-850VA models, the fuse is
rotated 90”.
Figure 4

Use a 1/2-inch wench or nutdriver to loosen both nuts connected to the DC fuse; then, turn one end of
the fuse out o it is disconnected from the battery. Tape the fuse end so it cannot contact the battery

cable.

Now, fmd the logic board toward the front of the UPS. For 500,700, and 850 VA models, see Figure
5 below; notice that the logic board is under the PFM assembly.

500,700, and 850 VA Top View

PFIM LOGIC  ___ POWER
ASSEMBLY/ BOARD ,~~ BOARD

punclll il i T TN
At [Ciep 2 J
i

C—_"J

i |

_ CAPACITOR
Figure$

For 1.15 and 1.4 KVA models, see Figure 6 or Figure 7. On some models, the logic board is under the
PFM assembly; see Figure 6. On other models, the logic board is next to the PFM assembly; see Figure
1.
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1.15and 1.4 KVA Top View

BOARD -
PFM— % 7/2
PFM

CAPACITOR |-
Figure 6
LOGIC
BOARD — € | ©
1
BOARD |
|
|
|
PEM——"
CAPACITOR
Figuie7

205.  Ifthe logic board is not under the PFM assembly, go io step 206. If the logic board is under the PFM
assembly, you must move the PFM assembly out of the way. To do this, you must  first remove the
screws that hold the PFM  pracket in place. Follow the ingtructions on the next page for  your model.

& cauTioN!
As yeu move the PFM sssernbly, do not let if coniact components ¢n ary circuit board. Do not
contact the terminals on the 2FM capacitor, and do not allow these terminals to contact the
chassis or another compenent, Soute veltage may be present across the capacitor terminals.

500,700, and 850 VA: The PFM assembly’s bracket is held in place by two screws in each side of the
unit{four total). Hoid the PFM assembly in place as you remove the screws.
Then, place a piece of insulating materia on top of the power board (see
Figure 5), and gently twm the assembly upside-down and lay it on top of the
insulating material. fégin swre you do not contact the capacitor terminals.

TIP 732 November 16, 1988 Pege 4
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115 and 1.4 KVA: The PFM assembly bracket is held to the top of the chassis by two screws a
the front of the unit T oid the £ 914 assembly in place as you remove the
screws. Then, gently Lift the PFM assembly up dlightly, tum it upside-down,
and lgv it ontoo of the transformer. PFM resistor, and tank capacitor, meking

. certain nothing ¢an contact the PFM capacitor termingls,

206.  Onthe logic board, find J3, J4 39, J11, and J16, FRONT OF UNIT
shown in the Table ] below and Figure 8. Using
masking tape or other labeling materia, label
each wire with its logic board connection point;
this will help you connect the wires to the new g
logic board correctly. The ambient temperature
probe is mounted on the board at “J4.” This
probe must be detached from the old board and
placed on the new board; this probe does not L
come with the new board. For 1.15 and 1.4 KVA &

models, you must also label the wire connected J1
to J1 on the logic board.

L .——

Once you have labeled the wires, remove the
following  connectors. Remove tie-wraps
whenever necessary.

Figure 8

Note: In Some models, the ribbon cable a Ji {from the logic board) is sealed with RTV-like silicone,
Carefully cut through this silicone before you remove the cable from the power board.

All Modds:
Logic Board Connection Description
. J3 (POWER) Ribbon cable from the power board.
J4 (AMRB) Ambient temperature probe.
J9 (B. SWITCH) Wires to the Alarm Silence switch.
Ji 1(PFCT) PFM temperature probe.
Ji6 (CONSOLE) Ribbon cable to the RS232 port.
1.15 and 14 KVA Only:
Logic Board Connection Description
JL(XFT | Transformer temperature probe.

207.  Remove the four Phillips screws that hold the logic board in place and remove the board from the unit.
Leave the standoffs in place for the new logic board.

Section 300: Replacing the Logic Board
301.  Put the new logic board in the unit and use the four Phillips screws to secure it through the standoffs.

302.  Reconnect the wires to the following connectors. (See Figure 8)

Page 5 November 18,1996 TIP 732
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—  AiMods I

L ogic Board Connection Description |
J3 (POWER) Ribbon cable from the power board.
J4 (AMB) Ambient temperature probe.
J9 (B. SWITCH) Wires to the Alarm Silence switch. J
31 (PFCT) PFM temperature probe.
J16 (CONSOLE) Ribbon cable to the RS232 port.
1.15and 1.4 KVA Only:
Logic Board Connection \ . Description
31 (XFT) Transformer temperature probe.

303.  Remove the temporary labels you put on the connectors. Replace any tie-wraps you removed

304.  Hyou did not move the PFM assembly, go to step 305. If you did move the PFM assembly, carefully
move the assembly back in place, being careful not to contact the PFM capacitor terminals or the other

circuit boards in the unit.

& caution

Asyou g:gve the PFM ascemab'y, do not let it contact components on any circuit board. Do not

contact the terminals on the YFM capacitor, and do not allow the terminals to contact the

chasssor another compones:. 3ome voltage may e present across tbe capacitor terminals.
T — — - o TS T

500,700, and 850 VA Models:  Hold the PFM astembly in place and use the four Phillips screws 1.
attach the bracket to the sides of the unit.

115 and 1.4 KVA Modéls. Hold the PFM assembly in place and use the two Phillips screws to
attach the bracket to the top of the chassis.

305.  Remove the tape from the end of the DC fuse you d.sconnected; then,
move the fuse back into place, Make sore the fuse =5.1acetor is next to
the battery cable connector on the bolt; do not put a washer in
hetween these connectors. (See Figure 9.) Once the fuse is in position,
use a 1/2-inch wrench to tighten the nuts that hold the cables to the DC
fuse.

306.  Ifyour UPS has an external battery cabii turn the DC Disconnect switch  gigure 9
on or reconnect the UPS to the battery cabinet.

Sectien 4C0: Calibrating the System. and Setting Unit Parameters

The parts you received are caibrated before they are shipped, but after replacing the logic board, you should
check the calibration settings. You must also check the parameters for  the unit's serid number, model size, and

battery  amp-hour.

TIP 732 November 16.1996 Page 6
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The calibration settings are based on the measurements of a Fluke 87 true RMS multimeter. BEST requires a
Fluke 87 true RMS multimeter or its equivalent. For the DC current measurement, you must use a Fluke 80:-4 10
DC/AC Current Probe or equivaent. If you do not have this probe, or equivalent, call Best Power Worldwide
Service a 1-608-565-2100 or 1-800-356-5737 (U.S. and Canada only) or cal your locd Best Power office.

To perform the calibration commands below, use a remote control panel. (See TIP 407 to connect the control
panel.) You can also enter calibration commands from a terminal or computer; see the Service Manua or TIP 503
for specific ingtructions. If you have any questions or problems during this procedure, please cal Best Power
Worldwide Service a |-608-565-2100 or 1-800-356-5737 (U.S. and Canada only) or cal your local Best Power
office.

Important: In the steps below. measure voltages a the locations specified. Measuring input or output
voltages incorrectly could cause darms for High AC Input, Low AC Input, High AC Output,
or Low AC Output. Measuring battery voltage or battery current incorrectly could cause a
battery aarm.

401.  Reapply AC voltage and startup the UPS

402.  Using the remote control panel, enter the Service password by pressing [CLEAR] [PROGRAM] (2] [6]
[3] [9] [ENTER].

403.  Apply the load to the UPS. The load applied must be 50% or more of the UPS KW rating.
404.  Firdt, you must check your unit's serid number. To do this, display parameter 40 (Serid Number) by
pressing [DISPLAY] (4] [0] {ENTER]. Compare the display to the seria number on your unit's ID |abel

(on tke back of the unit or the front of the chassis). If the parameter 40 display is correct, go on to step
405. 'f itis ot correct, follow these steps to enter the correct serial number:

a. Press [CLEAR] to return to the norma display,

b. Before you can enter the new serid number, you must enter the Factory password. To do this, press
[PROGRAM], then [1] [8] [4] {7] [3], then [ENTER].

¢. Now, display pa-ameter 40 agan by pressing [DISPLAY] [4] [0] [ENTER].

d. Press [PROGRAM].

e. Since the sedal ramber includes letters as well as numbers, you must go into the message editor to
enter the rew serial number. To do this, press [DISPLAY] and (PROGRAM] al the same time. The
display Will shov, “Message. Editor,” then a period.

f Enter the correct serial number:

Whenever you need %0 type & letter, press | Jand [3) together; then, press [DISPLAY] to scroll
through the alphabet untii you reach the letter you need. Once you reach the correct letter, press
[PROGRAM] to go to the next character.

Whaneve: yaz need t0 4yme arumber, press{ ] and [2} together; then, press[DISPLAY] to
scrol! througlh the mumbers untii You reach the one you need. Once you reach the correct number,
presc [PRCGRAM] 1o go to the next character.

When yor have entered 22 comnlets carigd mumeler, press [ENTER]. The new serial number wall
scrol! across the display. Press [ENTER] again to go  back to the parameter display.

Page 7 November 18.1996  TIP 732
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To do this i the message editor... l .dothis,

Enter the message editor. Prelss |[DISPLAY] and [PROGRAM]
together.
Type a letter. Press [ ] and [3] together, then press
[DISPLAY] until you reach the
correct |etter.
Type a number. Press [ ] and [2] together, then press

[DISPLAY] until you reach the
correct  number.

Save a character and go to the Press [PROGRAM].
next character. \ Il

Save the serid number and exit the Press [ENTER], check the scrolling
_ message editor. | dig_iih;y_aﬂdl | press [ENTHER] again.

405.  Next, you most set the unit's model size. To do this, display parameter 4 1 (Model Index). Compare the
display to the model number shown on your unit's ID label. If the display shows the correct model
number, go on to step 406. If not, press [PROGRAM] and enter the setting for your model’'s size:

1 =FE500VA 2 =FE700VA 3 =FE850VA 4 =FELISKVA 5= FE14KVA
The prefix for the 50Hz models will be designated “QFE" in the model index

406.  Now, you must enter the ampere-how rating for your unit's batteries. To determine the ampere-hour
reting, look for a battery part number (BAT-XXXX) on a label on your batteries. If your batteries do have-
a part number, use Table 4 on the next page to determine the ampere-hour rating. If they do not have ’
part number, call BEST a 1-608-565-2100 or 1-800-356-5737 (U.S. and Canada only) or cal your local
BEST office for more information.

Now, display parameter 69 (Batt AH). If the ampere-hour rating shown matches the ampere-hour  rating
of your batteries, go on to step 407. If not, press [PROGRAM]; enter the correct ampere-hour rating,
and press [ENTER].

Table 4. Battery Amp-Hour Ratings for FERRUPS Batteries

| Battery Part Number | Battery Ampere-Hour Rating

RAT-0007 \ 55 AH

BAT-0046 75 AH

BAT-0047 75 AH

BAT-0048 100 AH

BAT-(049 100 AH

BAT-0050 200 AH

BAT-005 | 200 AH

BAT-0053 31 AH

BAT-0058 17AH

BAT-0065 31 AH

BAT-0103 75 AH

BAT-0122 100 AH .

TIP 732 November 18, 1986 Page 8
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407.

408.

409.

410.

411.

412.

413.

414,

Now, measure AC input voltage. For 500,700, and 850 VA models, measure between EI2 and EI3 on
the power board.

For 1.15 and 1.4 KVA units, find the backfeed relay on the bottom of the chassisin front of the terminal
block. Measure AC input voltage between backfeed relay terminals 2 and 8. (The terminals are
numbered.) Make sure you measure input voltage at the correct location.

Next, display parameter 1 (V In) on the control panel by pressing [DISPLAY] [1] [ENTER]. If your
measurement does not match the value displayed for parameter 1, change the parameter to the value of

your measurement by pressing [PROGRAM], entering your input AC voltage measurement,  and
pressing  [ENTER].

To determine where to measure output voltage, you must display the nominal output voltage (parameter
44). To do this, press [DISPLAY] [4] [4] [ENTER]. Note the nomina output voltage.

Now, measure AC output voltage.
For Plug-in Models, measure at the output receptacles.
For Hard-wired Models, in the table below find the nomina output voltage you displayed in parameter

44. Then, a the indtdlation termind block, measure a the output terminds shown for that nomina
output  voltage.

For this nominal output voltage.. . ..measure here
120 VAC (60 Hz)" Between OUtpUt Terminals L and N
208 or 240 VAC (60 1iz)* Between Output Terminals L]1and L2
220,230, Or 240 VAC (50 Hz) Between Output Terminals L and N

*Note: If your unit's output is 120/208 or 120/240, the unit monitors one of the available output
voltages -the one shown in parameter 44. Use the nomina voltage shown in parameter 44 to
decide which voltage to measure. Then, use your measurement to caibrate parameter 2 in step
411,

Next, display parameter 2 (V Out) on the control pandl by pressing [DISPLAY] [2] [ENTER]. If your
measurement does not match the value displayed for parameter 2, change the parameter value to  your
measurement by pressing [PROGRAM], entering your output AC voltage measurement  and pressing
[ENTER]. Make sure the measured value you enter into parameter 2 is acceptable for the nominal
veloe you displayed in parameter 44,

You must make the next two measurements While the UPS is  running on inverter (battery). Remove AC
input power and lot the unit run on inverter for approximately one minute before you go on.

Measure the battery dring voltage with the digitd multimeter. Then, display parameter 7 (V Batt) on
the control panel by pressing [DISPLAY] {71 [ENTER]. If your measurement does not match the value
displayed for parameter 7, change the parameter to the value of your measurement by pressing
[PROGRAM], entering your battery voltage measurement, and pressing [ENTER].

To measure DC current, you must use 2 Fluke 80i-410 DC/AC Current Probe or equivdent. If you do
not have this probe or its equivalent, call Best Power Worldwide Service or cal your local Best Power
office. Set the meter for DC mV and clamp it on the pogtive (+) battery cable. Then, read the
measurement. DC cusrent Will equal one amp per mV DC measured.
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415.

416.

417.

Display parameter 6 (I Batt) by pressing {DISPLAY] (6] {ENTEKR]. If your measurement does not match
the value displayed for perameter 6, change the parameter ve'i'c to vour measurement Dy pressing
[PROGRAM], entering your vattery current measurement, and pressing [ENTZR].

Clear the Service Password by pressing [CLEAR] ty:ice or uni'! the message “Passviord Clea;e-d.
appears on the control manel disvlay.

Turn the FERRUPS On/CF switch off; then, remove d! AC rnd external EC voltage.

Section 500: Putting tie Cover an the UPS

501.  Using the dide rails on each sige of the unit, slidc the cover on the UPS.

502. At the front of the UPS, tightea the screw in the fromt panel with the BEST logo. Cover the screw with
the round gticker you removed.

503.  Put the screw back into the top of the UPS and tighten the screw.

504.  Reapply dl AC power to the UPS. If the UPS has externa batteries, reapply DC power to the UPS.
(Units with internal batteries should aready have DC power applied.)

505.  Startup the UPS, connect al load equipment, and return the UPS to norma operation.

TIP 732 November 18, 1996 Page 10
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Replacing the Fan in Standard FE and QFE 500,
700, and 850 VA Modes Without Extended Runtinie

This Technical Information Publication explains how to replace the fan in FE and QFE 500, 700, and 850 VA
models without extended runtime. A qudified technician who is familiar with the FERRUPS unit must
replace the fan. If you encounter problems during this procedure, please contact BEST's Technical Support
Center a 1-800-356-5737.

Tools Needed - Use Insulated Tools:

#1 and #2 Phillips Screwdrivers 1/2-inch Nutdriver or Open End Wrench
Electrical Tape Safety Equipment Required by Local Codes

& WARNING!

This procedure must be performed by a qualified-technician ONLY! UPS units are designed to provide
power under a variety ofoperating conditions. Dangerous voltages may be present even if AC line or DC
"voltage is removed. TEST BEFORE TOUCHING!

Turn off the UPS according to the procedure describii “How and When to Shut Down Your FERRUPS'
in the FERRUPS User Manua. Make sure that the UPS' batteries and AC input are off or disconnected
before you replace the fan,

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment
damage, and injury A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS,

B) Always wear protective clothing and eye protection and use insulated tools when working neat
batteries.

C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible;
follow all local safety codes,

Section 100: Removing the Cover ... ... 2

Section 200: Removing the Fan . .. ... ... ... .. . i e e 2

Section 300: Replacing the Fan .. ..o 3

Section 400; Putting the Cover onthe UPS ... ... .o 4
.PT-O??lA
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Section 100: Removing the Cover

101.

102.

103.

104.

105.

Shut down al load equipment plugged into (or hard-wired to) the UPS

power to the unit is off

AWARNING

Make sure the On/Off switch on the back of the UPS is OFF, and make sure dl AC and DC

Turn off the UPS. If the UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

Next, find the sticker in the front
panel with the BEST logo. Remove
the sticker, and loosen the #2
Phillips screw behind the sticker 5
or 6 turns to loosen (but not
remove) it. Save the sticker.

Section 200: Removing the Fan

a

201.

202.

#1 PHILLIPS
SCREW

Figurel
Siide the cover forward until it is C )
completely off the UPS.
Caution: Before you remove the fan, you must disconnect the batteries by

following steps 201 through 203. If you do not disconnect the batteries,
voltage will be present inside the unit.

If the UPS has an external battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.

Inside the UPS, find the main DC fuse shown in Figure 2 on the next page.

& wARNING

Asyou follow the next step, be careful not to contact any battery terminals with tools or with
the cable terminal. Use insulated tools.
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rigure 2
203.
204,

205.

MAIN DC FUSE (The fuse
f may be rotated 90°.)

Lo}

Using the 1/2-inch wrench or nutdriver, loosen both nuts at the DC fuse. Then, turn one end
of the fuse out 0 it is disconnected from the bolt. Tape the fuse end with eectrica tape.

Two wires from the fan go to E5 and E7 on the power board. Disconnect these wires from
the power board and pull them down through the grommet.

As yo: -sld the faz, remove the four Phillips screws thet hold the fan bracket under the top
of the FERRUPS chasss. Remove the fan from the unit.

Section 300: Repiacing the Fan

301.

302.

303.

304.

Put the new fan in place with the wires on the Sde closest to the transformer. Then, use the
four Phillips screws to attach the new fan to the FERRUPS chasss.

Find the fan wire closest to the DC fuse, and pull it up through the grommet to the power
board. Connect this wire to E5 on the power board.

Pull the other fan wire through the grommet and to the power board. Connect this wire to E7
on the power board.

Move the DC fuse back into place. Make sure the fuse connector is next to the other cable
connector on the bolt; there should not be a washer in between. (See Figure 3 on the next
page.) Once the fuse is in postion, use a 1/2-inch wrench to tighten the nuts that hold the

cables to the DC fuse.

TIP 771 November 17, 1994
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Figure 3

Section 400: Putting the Cover on the UPS

401. Using the dide rails on each side of the unit, dide the cover on the UPS.

402. At the front of the UPS, tighten the screw in the lower right comer of the front panel with the
BEST logo. Cover the screw with the round sticker you removed.

403. Put the screw back into the top of the UPS and tighten the screw.

404, Reapply al AC power to the UPS. If the UPS has external batteries, turn the DC Disconnect

switch on or reconnect the UPS to the battery cabinet. (Units with an internal battery should
dready have DC power applied.) .

405. Startup the UPS, connect al load equipment, and return the UPS to normal operation.

TIP 771 November 17.1994 Page 4
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Replacing the Fan in FE and QFE 1.15 and 1.4 KVA Models

This Technical Information Publication explains how to replace the fan in FE and QFE 1.15 and 1.4 KVA
models. A qualified technician who is familiar with the FERRUPS unit must replace the fan. If you encounter
problems during this procedure, please contact BEST's Technica Support Center at 1-800-356-5737.

Tools Needed - Use Insulated Tools:

#1 and #2 Phillips Screwdrivers Electrica Tape TieWraps
1/2-in. Nutdriver or Open End Wrench Safety Equipment Required by Loca Codes

& WARNING!

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide
power under a variety of operating conditions. Dangerous voltages may be present even if AC line or DC
. voltage is removed. TEST BEFORE TOUCHING!

Turn off the UPS according to the procedure describing "How and When to Shut Down Your FERRUPS
in the FERRUPS User Manua. Make sure that the UPS batteries and AC input are off or disconnectec

before you replace the fan.

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment
damage, and injury. A short circuit, can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS,

B) Always wear protective clothing and eye protection and use insulated tools when working neat
batteries.

C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible:
follow all local safety codes.

Section [00: Removing the CoVer . ... ... ... . . i e e 2
Section 200: Removing the Fan . . ... ... .. .. . . . e 2
Section 300: Replacing the Fan . ... .. ... .. ... .. .. ... ..o 3
Section 400: Putting the Cover on the UPS 4
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Section 100: Removing the Cover

101. Shut down dl load equipment plugged into (or hard-wired to) the UPS

AWARNING

Make sure the On/Off switch on the back of the UPS is OFF, and make sure all AC and DC
power to the unit is off.

102. Turn off the UPS. If the UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

103. Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

104. Next, find the sticker in the lower
right comer of the front pane with
the BEST logo. Remove the sticker,
and loosen the #2 Phillips screw
behind the sticker 5 or 6 turnsto
loosen (but not remove) it. Save the _
sticker. Figurel

105. Slide the cover forward until it is completely off the UPS.

Section 200: Removing the Fan

A Caution: Before you remove the fan, you must disconnect the batteries by
following steps 201 through 203. If you do not disconnect the batteries,
voltage could be present at theinverter assembly near the fan.

201. If the UPS has an external battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.
202. Inside the UPS, find the main DC fuse shown in Figure 2 on the next page
& WARNING

Asyou follow thenext step, be car eful not to contact any battery terminalswith tools or with
the cable terminal. Use insulated tools.

TIP 772 November 17, 1894 Page 2
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Figure 2

203.

204.

205.

206.

h MAIN DC FUSE

e ———— L1

— S

—

Usng a 1/2-in. wrench or nutdriver, loosen both nuts a the DC fuse. Then, turn one end of
the fuse out 0 it is disconnected from the battery Tape the fuse end so it cannot contact the
battery cable.

Cut the tie wrgp that holds the ambient temperature probe to the clip on the bottom of the
fan.

Two wires go from the fan to the termina block behind the backfeed relay. Disconnect these
wires from the fan.

Now, look at the back of the unit. Notice that four screws hold a grill over the fan. These
screws go through the back of the unit and hold the fan in place. As you hold the fan,
remove the four Phillips screws in the back of the unit to remove the fan and the grill. Then,
remove the fan, Being careful not to contact components on the inverter assembly’s
circuit boards.

Section 300: Replacing the Fan

301.

302.

303.

Put the new fan in place. Then, put the grill on the back of the unit, and use the four Phillips
screws to attach the new fan and the grill to the back of the UPS.

Reconnect the wires you disconnected from the fan.

Tie-wrap the ambient temperature probe to the clip in one bottom corner of the fan.

Page 3 TIP 772 November 17, 1894
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304. Move the DC fuse back into place. Make sure the fuse connector is next to the battery
cable connector on the bolt; there should not be a washer in between. (See Figure 3))
Once the fuse is in podtion, use a 1/2-inch wrench to tighten the nuts that hold the cables to

the DC fuse. .

Figure 3

Section 400: Putting the Cover on the UPS

401. Usng the dide rails on each side of the unit, dide the cover on the UPS.
402. At the front of the UPS, tighten the screw in the lower right corner of the front panel with the
BEST logo. Cover the screw with the round sticker you removed. .\]
403. Put the screw back into the top of the UPS and tighten the screw.
404. Regpply dl AC power to the UPS. If the UPS has externd batteries, turn the DC Disconnect

switch on or reconnect the UPS to the battery cabinet. (Units with an interna battery should
aready have DC power agpplied.)

405, Startup the UPS, connect al load equipment, and return the UPS to norma operation

TIP 772 November 17, 1994 Page 4
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TIP 773
»
November 17, 1994

. Replacing the DC Fuse in FE and QFE 500,700, and 850 VA
and 1.15 and 1.4 KVA Modds

This Technica Information Publication explains how to replace the DC fuse in FE and QFE 500, 700, and
850 VA and 1.15 and 1.4 KVA models, A qualified technician who is familiar with the FERRUPS unit must
replace the DC fuse. If you encounter problems during this procedure, please contact BEST's Technica
Support Center a 1-800-356-5737.

ToolsNeeded = Use Insulated Tools:

#1 and #2 Phillips Screwdrivers 1/2-in. Nutdriver 1/2-in.OpenEnd Wrench
Safety Equipment Required by Loca Codes Electrical Tape
HWARNING!

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide
power under a variety ofoperating conditions. Dangerous voltages may be present even if AC tine or DC
qvoltage is removed. TEST BEFOBE TOUCHING!

Turn off the UPS according to the procedure descniing “How and When to Shut Down Your FERRUPS’
in the FERRUPS User Manual, Make sure that the UPS' batteries and AC input are off or disconnected
before you replace the DC fuse.

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment
damage, and injury. A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS,

B) Always wear protective clothing and eye protection and use insulated tools when working neat
batteries.

C) Whenever you are servicing an energized unit with the cover removed, electric shock is possible;

follow all local safety codes.

Section 100: Removing the CoVEr .. ...t 2
Section 200: Removing the DC FUSE .. ..o vt e e e e 2
Section 300: Replacing the DC FUSE ... ... i 3
Section 400: Putting the Cover onthe UPS .. ... . e 4
..PT—O773A
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Section 100: Removing the Cover

101. Chut down al load equipment plugged into (or hard-wired to) the UPS.
&  warniNG
Make %iis the Bp/Off switch on the back of the UPSis OFF, and make sure all AC and DC ‘
power to the unit is off

102. Turn off the UPS. If the UPS has an AL input plug, unplug it. If not, make sure the unit
cannot receive AC power,

103. Remove the #1 Phillips screw on the top of the UPS. See Figure 1 or Figure 2.

104. Next, find the sticker in the front panel with the BEST logo. Remove the sticker, and loosen
the #2 Phillips screw behind the sticker S or 6 turns to loosen (but not remove) it. Save the
sticker.

105. Slide the cover forward until it is completely off the UPS.

500,700, and 850 VA 1.15 and 1.4 KVA
SCREW

¥ PHILLIPS

SCREW -

Figure 1

Figure 2

Section 200: Removing the DC F s

201. If the UPS has an =ri: 1al battery cabinet, you must turn off the DC Disconnect switch or
unplug the connecis ' stween the UPS and the battery cabinet.

202. Inside the UPS, find tite main DC fuse. See Figure 2 on the next page for 500, TOO, and
850VA modds; for i 15 and 1.4 KVA models, see Figure 3.

TIP 773  November 17, 1994 Page 2
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| & wARNING

Asyou felow the next step, be careful y22 to contact any battery terminals with tools or with
. the cat’.: : rarinal. Use ins-izted toos

500,700, zan 552 VA Models 1.15 and 1.4 KVA Models

K—_MNN DC FUSE
A

—-

MAINDCFUSE \
1 —_ - —_—— & C
/ \ LT = B
- y
| :
._E:l._._r:] | j
. [l
; '
i |
_ R _ X -
Note: on zame 56 2-850VA models, the
fuseist T
Figure 2 Tzure 3
. 203. N oo 1 e nutsthet holg +-- 3G Aize in place and slide -+ 7 ce off the bolts. Do not
reocon auts or the cables,
Section 300: Renlering: the DC Fuse
301. Slide the new fuse in place. Malke surz ¢the fuse connector sarg:»2xt to the other cable
eoanecters; do not put a washer in gotween the fuse and e2ble ~onnectors. See Figure

4 below.

. Figure 4
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Section 400: Putting the Cover on the UPS

401. Using the dide rails on each side of the unit, dide the cover on the UPS.

402. At the front of the UPS, tighten the screw in the front panel with the BEST logo. Cover the.
screw with the round sticker you removed.

403, Put the screw back into the top of the UPS and tighten the screw

404. Reapply all AC power to the UPS. If the UPS has external batteries, turn the DC Disconnect
switch on or reconnect the UPS to the battery cabinet. (Units with an internal battery should
aready have DC power applied.)

405. Startup the UPS, connect al load equipment, and return the UPS to normal operation.

TIP 773 November 17, 1694 Page 4
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TIP 775
35

November 12, 1996
@ Replacing the Standard Internal Battery in FERRUPS®
FE and QFE 500 — 850 VA Models

This Technical Information Publication (TIP) explains how to replace the standard interna battery in FE and QFE 500-850
VA models. A qualified service person familiar with the FERRUPS unit must replace the standard internal batteries. If you
encounter any problems duringthis procedure, call Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada only),
1-608-565-2 100, or cal your local Best Power office.

Tools Needed — Use Insulated Tools:

7/16-inch Open End Wrench or Nutdriver Phillips  Screwdriver
Safety Equipment Required by Loca Codes Torque Wrench Calibrated to In/lbs or N/m
Masking Tape and Pen to Label Wires Electricd Tape

& crution

This procedure must be performed by a qualified service person. FERRUPS units are designed to provide power under a  variety
of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. ~ TEST BEFORE

*UCHING!

urn off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in  the
FERRUPS User Manual. Make sure that the FERRUPS batteries and AC input are off or disconnected before you replace  the
standard internal battery.

&S This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause — severe
k' ) damagetotheelectricalir cuitry.

FERRUPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and injury
A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safety

codes.
Contents Table
Section 100: Removing the Cover from the UPS 2
Section 200: Removing the Standard Interna Battery 2
Section 300: Replacing the Standard Internal Battery 2
Section 400: Placing the Cover on the UPS 3
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Section 100: Removing the Cover from the UPS
101, Shut down al load equipment plugged into (or hardwired to) the UPS. .

& cauvtion:

Malke swe the On/Off  (1/O) switch on the back of the UPS is turned to Off (0), and make Sure all AC and DC
power to the unit is off.

102.  Turnoff the UPS. If the UPShasan AC input plug, ~ £LRHILES
unplug it. If not, make sure the unit cannot receive AC
power.

133.  Remove the #I Phillips screw on the top of the UPS. (See
Figure 1.)

104 Next, fmd the sticker in the front panel with the BEST
logo. Remove the gticker, and loosen the #2 Phillips
screw behind the sticker 5 or 6 turns to loosen (but not
remove) it. Save the sticker.

, o Figure 1
105.  Slide the cover forward until it is completely off the UPS.
Section 200: Removing the Stxzdard Internal Battery
201. Using a 7/16-inch wrench or nutdciver, remove the battery brackets Eaetrtne%eb?:tcskquldmg the
holding the battery to the fromt ¢tz unit the battery. (See Figure 2) [ \ \ :\
202.  Labe each cable with its battery connection (+ or -) to guide you r j F@\ Ao
when you ingtal the new batter y. D
, ! I
203.  Disconnect the battery. Remove k- negative (-) cable first. Tape the " 1
cable end with electrical tape to pravent contact with the battery or = AN
components in the unit. Then, ~isconnect the positive (+) cable. Figure 2

A CAUTION!

Use proper safety and lifti. ; ;. «cedures when removing the battery from the unit.

204.  Remove the batery from ke U it

Section 300: Replacing the Stz a: 2rd Internal Battery

301.  Place the battery in the unit. Using trque Wrench calibrated to 32 in/lbs (3.6 Newton-meters) and the jabels whjch.
you attached earlier, reconnect the postive (+) cable to the battery firdt, then the negative () cable.

TIP 775 November 12, 19986 2
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302.

Reattach the battery brackets to the unit.

Dispose of the old battery properly. For information on proper battery disposd, cal Best Power Worldwide Service
at |-800-356-5737 or your locd Best Power office.

Section 400: Placing the Cover on the UPS

401.

402.

403.

404.

405.

Using the slide rails on each side of the unit, dide the cover on the UPS.

At the front of the UPS, tighten the screw in the  front panel with the BEST logo. Cover the screw with the round
gticker you removed.

Put the serew back in the top of the UPS and tighten the screw.

Reapply AC power to the UPS. Tfthe UPS has externa batteries, reapply DC power to the UPS. (Units with internal
batteries should aready have DC power applied.)

Startup tiae UPS, connect all load equipment, and return the UPS to normal operation.

3 November 12.1996 TIP 775
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TIP 776
35
November 12, 1986

@ Replacing the Standard Internal Battery in FERRUPS®
FE and QFE 1.15 - 1.4 kVA Models

This Technica Information Publication (TIP) explains how to replace the standard internal battery in FE and QFE 1.150-1.4
kVA models. A qualified service person familiar with the FERRUPS unit must replace the standard internal batteries. If you
encounter any problems during this procedure, please cal Best Power Worldwide Service at 1-800-356-5737 (U.S. and Canada
only), 1-608-565-Z 100, or cdl your loca Best Power office

Tools Needed — Use Insulated Tools:

7/16-inch Open End Wrench or  Nutdriver Phillips  Screwdriver
Safety Equipment Required by Local Codes Torque Wrench Caibrated to In/lbs or N/m
Masking Tape and Pen to Label Wines Electricd Tape

& crurion

his procedure must be performed by a qualified service person. FERRUPS units are designed to provide power under a  variety
f operating conditions. Dangerous voltages may be present even if Ac line or DC voltage is removed. TEST BEFORE
‘OUCHING!

off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Yom FERRUPS' in  th
FRRUPS User Manual. Make sure that the FERRUPS batteries and AC input are off or disconnected before you replace  the
tandard internal battery.

&S This unit contains electrostatic-sensitive devices. Hyou do not follow proper ESD procedures, you may cause seven
\. damage to the electrical circuitry.

ERRUPS batteries are high current sources. Shorting battery terminals can cause severe  arcing, equipment damage, and injury
, short circuit can cause a battery to explode.

lest Power recommends the following for qualified service personnel servicing the FERRUPS unit:

v} Removerings, watches, and other jewelry before servicing the FERRUPS unit.

1} Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

) Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safet;
codes.

Contents Table
Section 100: Removing the Cover from the UPS ... .. . i i 2
Section 200: Removing the Standard Internal Battery ... e 3
Section 300: Replacing the Standard Internal Battery ........... . it 3
Section 400: Placing the Cover 0n the UPS ... e 4
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Section 100: Removing the Cover from the UPS

101, Shut down dl load equipment plugged into (or hardwired to) the UPS.

& crution

power to the unit is off.

Make sure the On/Off (1/O) switch on the back of the UPS is turned to Off (0), and make sure al AC and DC

102.  Turn off the UPS, If the UPS has an AC input plug, unplug it. If not, make

sure the unit cannot receive AC power.

103.  Remove the #1 Phillips screw on the top of the UPS. (See Figure 1.)

104.  Next, find the sticker in the lower right comer of the front panel with the
BEST logo. Remove the gticker, and loosen the #2 Phillips screw behind the

gticker 5 or 6 turns to loosen (but not remove) it. Save the sticker.

105.  Slide the cover forward until it is completely off the UPS.

Section 200: Removing the Standard Internal Battery

201.  Using an Smm wrench or nutdriver, remove the battery brackets
holding the battery in place. (See Figure 2.)

202.  Label each cable with its battery connection (+ or -) to guide you
when you instdl the new batteries.

203.  Disconnect the battery. Remove ¢ negative (—) cable first. Tape
the cable end with electrical tape to arevent contact with the battery
or components in the unit.  Ther, ¢ sconnect the positive (+) cable.

r T
& cavion

Use proper safety _and lifting_y-ocedures when removing;

the battery from the unit.

204.  Remove the battery from the wunit

Section 300: Replacing the Stain¢ ard Internal Battery

1 PHILLIPS
SCRE

Figure 1

¢ REMOVE THE NUTS HOLDING °
BATTERY BRACKETS TO THE/({LHASSIS

®

L
Figure 2

301.  Place the battery in the unit. Usng & torque wrench caibrated to 32 in/lbs (3.6 Newton-meters) and the labels which
you attached earlier, reconnect ‘he. postive (+) cable to the battery firdt, then the negative () cable.

302.  Redttach the battery brackets to tba unit. (See Figure 2 above.)

TIP 776 November 12, 1996 2
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303.  Dispose of the old battery prope:dy. For information on proper battery disposal, call Best Power Worldwide Service
a 1-800-356-5737 or your loca Best Power office.

Sectie: 400: Placizg the Cover ca the UPS
401.  Using the slide rails on each side of the unit, dlide the cover on the UPS.

402.  Atthe front of the U?PS, tighten the screw in the lower right comer of the front panel with the BEST logo. Cover
the screw with the round sticker you removed.

403.  Put the screw bsck in the top of the UPS and tighten the screw.

404.  Reapply AC power to the UPS. Ifthe UPS has external batteries, reapply DC power to the UPS. (Units with internal
batteries should already have DC power applied.)

405.  Startup the UPS, cornect dl load equipmen:, and return the UPS to norma operation.

November 12,1996 TIP 776
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November 17, 1984

. Replacing the Temperature Probes in
FE/QFE 500,700, and 850 VA Models

This Technicd Information Publication describes how to identify a failed temperature probe and replace the
ambient and PFM temperature probes in FE and QFE 500, 700, and 850 VA modés. If the heatsink
temperature probe has failed, BEST does not recommend that you try to replace the probe; instead,

replace the entire power hoard. (See TIP 730 for instructions.) A qudified technician who is familiar with
the FERRUPS unit must replace the temperature probes. If you encounter any problems during this
procedure, please contact BEST’s Technical Support Center at 1-800-356-5737.

Tools Needed - Use Insulated Tools;

#1 and #2 Phillips Screwdrivers Side Cutters Paper and Pencil or Pen Needlenose Pliers
Hand-held Remote Control Pand  Tie-Wraps 1/2-inch Open End Wrench
Safety Equipment Required by Locd Codes

& WARNING!

.rhis procedure must be performed by a qualified technician ‘ONLY! UPS units are designed to provide power under
avariety of operating conditions. Dangerous voltages may be present even if ACline or DC voltageisremoved. TEST
BEFORE TOUCHING!

™ This unit contains electrostatic-sensitive devices. If'you do not follow proper ESD procedures, you may cause
\.‘) severe damage to the electrical circuitry.

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode.

BEST recommends the fallowing for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an enérgized unit with the cover removed, electric shock is possible; follow all
local safety codes.

Section 100: Locating the Failed Temperature Probe -« -« -« oo v e 2

Section 200: Removing the Cover and Disconnecting the Battery - ... ... .o oot 3

Section 300: Replacing the Ambient Temperature Probe -« - -+« oo 5

Section 400: Repla:i ng the PFM Temperature Probe - o i e 6

Section 500: Reconnecting the Battery and Putting the Cover onthe UPS ............. .. ... ... 7
.LPT-0777A
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Section 100: Locating the Failed Temperature Probe

If you know which temperature probe has failed, skip this section and go on to Section 200. If the unit
is sounding a “Probe Missng” darm, you may not know which temperature probe has faled. To
decide which probe has failed, you must program each temperature aarm parameter to "0." (Follow
the steps below.) This disables the “Probe Missing” darm for the related temperature probe. When
the darm stops, you have found the failed probe.

To follow the steps below, you need an optiona control pand. You can aso use a termina or
computer connected to the FERRUPS RS232 port and substitute terminal commands for the control
pand key commands, See TIP 503 or your Service Manud for more information on FERRUPS
commands and programming parameters.

101. Usng the remote control panedl, enter the Service password by pressng [CLEAR]
[PROGRAM] {2] [6] [3 ] [9] [ENTER].

102. Parameter 80 (AT Alarm) is the Ambient Temperature darm setpoint
a. Display this parameter by pressng [DISPLAY] [8] [0] [ENTER]
b. Write down the parameter number and its setting.

c. Program the setting to "0" by pressing [PROGRAM] [0] [ENTER]. If the darm stops,
the ambient temperature probe caused the darm; go to Section 200.

If not, the ambient temperature probe is not the cause. Program parameter 80 back to its .
origind setting by pressng [PROGRAM] [origind vaue] [ENTER]. At the factory, this
parameter is set to “60.”

103. Parameter 82 (HT Alam) is the Heatsink Temperature alarm setpoint.

a. Display this parameter by pressing [DISPLAY] [8] [2] [ENTER].

b. Write down the parameter number and its setting
. Program the setting to "(" by pressng [PROGRAM] [0] [ENTER]. If'the aarm stops,

the heatsink temperature probe caused the dlarm BEST does not recommend that you
replace the probe alone; instead, see TIP 730 to replace the entire power board.
Make sore you change parameter 82 back to itsoriginal setting.

If the darm did not stop when you changed the setting of parameter 82, the heatsink
temperature probe is not the cause. Program parameter 82 back to its origina setting by

pressng [PROGRAM] [origind vaue] [ENTER]. At the factory, this parameter is set to
“05."

TIP 777 November 17, 1994 Page 2
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Parameter 86 (PF Alarm) is the PFM Temperature alarm setpoint.

a. Display this parameter by pressing [DISPLAY] [8] [6] [ENTER].

b. Write down the parameter number and its setting.

¢. Program the setting to "0" by pressing [PROGRAM] [0] [ENTER]. If the Probe
Missing alarm stops, the PFM temperature probe caused the alarm; go to Section 200.

If not, the PFM temperature probe is not the cause. Program parameter 86 back to
its original setting by pressing [PROGRAM] [original value] [ENTER]. At the
factory, this parameter is set to “85.”

105.  If none of the temperature probes seem to have caused the problem, you must replace the
logic board. See TIP 732.

If the alarm stops when you
changethisparameter-...

..this temperature probe
hasfailed.

Goto...

Parameter 80 Ambient Temperature Probe Section 200 Of this TIP.
Parameter 82 Heatsink TemperatureProbe | TIP 730 (to replace the power board).
Parameter 86 PFM  Temperature Probe Section 200 of this TIP.

‘ection 200: Removing the Cover and Disconnecting the Battery

201.  Shut down all load equipment connected to the UPS and shut down the UPS.

A WARNING

Turn Off the UPS according to the procedure describing “How and When to Shut Down Y our
FERRUPS" in the FERRUPS User Manual. Make sure that the UPS' batteries and AC input
are off or disconnected before you replace the temperature probe. Make sure the On/Off switch
on the back of the UPS is OFF, and make sure all AC and DC power to the unit is off.

#1 PHILLIPS
SCREW

202.  Turn off the UPS. If the UPS hasan AC
input plug, unplug it. If not, make sure
the unit cannot receive AC power.

203.  Remove the #1 Phillips screw on the top
of the UPS. See Figure 1.

. Figure 1

Page 3
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204.  Next, find the sticker in the front panel with the BEST logo. Remove and save the sticker
and loosen the screw behind the sticker by turning it counter-clockwise for only 5 to 8
turns. Now dlide the cover forward until it is completely off the UPS.

A Caution: Before you remove the temperature probe, you must disconnect the .
batteries by following steps 205 through 207 below. | f you do not
disconnect the batteries, voltage may be present inside the UPS.

205.  Ifthe UPS has an externa battery cabinet, you must turn off the DC Disconnect switch
or unplug the connector between the UPS and the battery cabinet.

206.  Inside the UPS, find the main DC fuse shown in Figure 2 below.

AWARNING!

As you follow the next step, be careful not to contact any battery terminals with
tools or with the cable terminal. Use insulated tools.

MAIN DC FUSE (The fuse
- /' may be rotated 90°.)
I
-
Figure 2

207.  Using a 1/2-inch wrench or a 1/2-inch nutdriver, loosen both nuts connected to the DC
fuse; then, turn one end of the fuse out so it is disconnected. Tape the fuse end so it
cannot contact other cable ends or the bolt.

208.  Now, go to Section 300 to replace the ambient temperature probe or Section 400 to
replace the PFM temperature probe.
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Section 300: Replacing the Ambient Temperature Probe

301.

302.

303.

304.

The ambient temperature probe is mounted directly on J4 on the logic board. To remove
either probe, you must firds move the PFM assembly out of the way. Figure 3 below
shows the logic board, the PFM board, and the PFM capacitor.

& wArRNING

As youmoye wie JFM assembiy, do not iet it coniact components on any circuit
Boaid. Do not contact the terminais on the PFM capacitor, and do not allow these

tercainals t0 contact the chasss sr another component. Some voltage may be
reseitt across the capacitor terminals.

The FrM assembly’s bracket is held in place by two screws in each side of the unit (four
total). Hold the PFM assembly in place as you remove the screws. Then, place apiece
of insulaing materid on top of the power board (shown in Figure 3). Gently turn the
PFM. assembly upside-down and lay it on top of the insulated materid. Mzke sure you
do pot coatact tiac capaciior termiiaais.

PFM
ASSEMBLY LOGIC POWER
BOARD /"~ BOARD

L " NE I pPFM
| 15| RESISTOR

=.«4— PFM PROBE
,Jj CONNECTION

ret
TARACT LR

Figu =2

Now, fiau .4 ci {ae logic board; Figure 4 on the nexi pzge can hedp you locate this
cornection poini. ;=ul] back g -2’ v g1 the dlip or: one sde of the connector, and lift the
ambient temperature probe off the connector.

Notice. that one side of the new temperature probe has alip on the bottom. This fits under
the clip on J4, Flace the new probe on J4 so the lip on the probe fits under the clip.

Put the PFM assembly back in place and use the four Phillips screws to attach the bracket

to the Sides of thz unit. Remove the insulaing materid you placed over the power board.
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LOGICBOARD

3 ‘i; [:ID
n3 ! ——PFMTEMPERATURE

_— D (J11)

ﬁ
o J12

FEEELEEEE)

o

(— -AMBIENT
- TEMPERATURE (J4)
O
7
—
)
—

Figure 4

Section 400: Replacing the PFM Temperature Probe

401. The PFM temperature probe is bolted to one side of the PFM resistor. (See Figure 5
below.) Remove the Phillips screw that holds the probe to the PFM resistor, and remove
the probe’s ring connector from the screw. Put the washer, the nut, and the other wire
from the logic board back on the screw for now,

PFM
ASSEMBLY LOGIC POWER
BOARD

PFM
RESISTOR

sl .4— PFM PROBE
CONNECTION

PFM
CAPACITOR

Figure§
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403.

405.

406.

407.

408.

Being careful not to contact the PFM capacitor, remove the PFM temperature probe
wires from the white clips on the sde of the unit. Remove tie-wraps if necessary.

The PFM temperature probe is also connected to J1 1 on the logic board. (See Figure 4.)
To remove the probe, you must first move the PFM circuit board (shown in Figure 5) out
of the way. To do this, use needlenose pliers to press in the tab on each standoff that
holds the PFM board in place. Lift the PFM circuit board and its insulating materid off
each Standoff.

Move the PFM circuit board out of the way. Pull back dightly on the clip on one side of
the connector, and lift the PFM temperature probe off the connector. Then, pull the old
temperature probe wires out of the unit.

Connect the plug end of the new temperature probe wire to J1 1 on the logic board.

Make sure the insulating materid is gill around the PFM circuit board; then, position the
insulating materid and the circuit board over the standoffs, and press each comer until the
circuit board snaps onto the standoffs.

Attach the ring connector on the other end of the temperature probe wires to the end of
the PFM resistor. Tighten the Phillips screw. Do not put the washer between the PFM
temperature probe and the other wire from the logic board.

Insert the wires back into the white clips on the side of the unit. If you removed tie-wraps,
replace them.

Section 500: Reconnecting the Battery and Putting the Cover on the UPS

501.

502.

503.

Remove the tape from the end of the DC fuse you disconnected; then, move the fuse back
into place. Make sure the fuse connector is next to the cable connector(s) on the bolt;
do not put a washer between these connectors. See Figure 6. Once the fuse is in
position, use a 1/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

Figure 6
Remove dl AC and externd DC voltage from the UPS.

Slide the cover on the UPS using the dide rails on each sde of the unit
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504.

Tighten the screw in the front panel and replace the sticker you removed in step 204 over
the top of this screw.

505.  Put the screw back into the top of the UPS and tighten the screw.

506. Reapply al AC power to the UPS. If the UPS has external batteries, reapply DC power
to the UPS. (Units with internal batteries should adready have DC power applied.)

507.  Startup the UPS.

508.  Display parameters 80, 82, and 86, and make sure you have changed them back to their
origina settings, See Section 100 for more information on the default settings and
displaying the parameters. You should have written down the original settings as you
followed the steps in Section 100.

509.  Connect al load equipment, and return the UPS to normal operation.
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. Replacing the Temperature Probes in
FE/QFE 1.15 and 1.4 KVA Modds

This Technical Information Publication describes how to identify a failed temperature probe and replace the
ambient, transformer, and PFM temperature probes in FE and QFE 1.15 and 1.4 KVA models. If the
heatsink temper ature probe hasfailed, BEST does not recommend that you try to replace the probe;

instead, replace the entire inverter assembly. (See TIP 731 for instructions) A qualified technician who
is familiar with the FERRUPS unit must replace the temperature probes. If you encounter any problems

during this procedure, please contact BEST's Technical Support Center at 1-800-356-5737.

Tools Needed - Use Insulated Tools:

#1 and #2 Phillips Screwdrivers Side Cutters Remote Control Panel
Paper and Pencil or Pen Tie-Wraps 1/2-inch Open End Wrench
Safety Equipment Required by Local Codes

& WARNING!

This procedure must be performed by a quaified technician ONLY! UPS units are designed to provide power under
q a variety of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed.  TEST
BEFORE TOUCHING!

\f'".‘j This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may — cause
kl severe damage to the electrical circuitry

UPS batteries arehigh current sources. Shorting battery terminals can cause severe arcing, equipment damage, anc
injury. A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, acd other jewelry before servicing the UPS.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover removed, electric shock ispossible; follow all
local safety codes.

Section 100: Locating the Failed Temperature Probe -« -« oo
Section 200: Removing the Cover and Disconnecting the Battery ..........................
Section 300: Replacing the Ambient Temperature Probe ...t
Section 400: Replacing the PFM Temperature Probe -« -« oo oo
Section 500: Replacing the Transformer Temperature Probe ........ ...t
Section 600: Reconnecting the Battery and Putting the Cover onthe UPS ....................

o ~N O ol W N
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Section 100: Locating the Failed Temperature Probe

If you know for certain which temperature probe has failed, skip this section and go on to Section
200. If your unit is sounding a “Probe Missing” aarm, you may not know which probe has failed. To .
determine which probe has failed, you must program each temperature alarm parameter to "0."

(Follow the steps below.) This disables the “Probe Missing” alarm for the related temperature probe.
When the aarm stops, you have found the failed probe.

To follow the steps below, you need an optional control panel. You can also use a termina or
computer connected to the FERRUPS RS232 port and substitute terminal commands for the control

panel key commands. See TIP 503 or your Service Manud for more information on FERRUPS
commands and programming parameters.

101. Using the remote control panel, enter the Service password by pressing [CLEAR]
[PROGRAM] [2]16] [31[9] [ENTER].

102. Parameter 80 (AT Alarm) is the Ambient Temperature alarm setpoint.
a Display this parameter by pressing [DISPLAY] [8] [0] [ENTER]
b. Write down the parameter number and its setting

c. Program the setting to "0" by pressing [PROGRAM] [0] [ENTER]. If the alarm stops,
the ambient temperature probe caused the alarm; go to Section 200.

If not, the ambient temperature probe is not the cause. Program parameter 80 back to its .

origind setting by pressing [PROGRAM] [origina value] [ENTER]. At the factory, this
parameter is set to "60."

103. Parameter 82 (HT Alarm) is the Heatsink Temperature alarm setpoint.
a Display this parameter by pressing [DISPLAY] [8] [2] [ENTER].
b, Write down the parameter number and its setting

c. Program the setting to "0" by pressing [PROGRAM] [0] [ENTER]. If the alarm stops,
the heatsink temperature probe caused the alarm, BEST does not recommend that you
replace the probe alzize; instead, see TIP 731 to replace the entire inverter assembly.
Make sureyou cha:gs parameter 82 back toitsoriginal setting.

If the alarm did noi st2p when you changed the setting of parameter 82, the heatsink
temperature probe is not the cause. Program parameter 82 back to its original setting by
pressing [PROGRANT [origina value] [ENTER]. At the factory, this parameter is set to
“05.”
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104. Parameter 84 (XT Alarm) is the Transformer Temperature aarm setpoint
a. Display this parameter by pressing [DISPLAY] {8] {4] [ENTER]
. b. Write down the parameter number and its setting

¢. Program the setting to "0" by pressng [PROGRAM] [0] [ENTER]. If the Probe
Missng dam sops, the trandformer temperature probe caused the darm; go to
Section 200.
If not, the transformer temperature probe is not the cause. Program parameter 84
back to its originad setting by pressng [PROGRAM)] [origina vaue] [ENTER]. At
the factory, this parameter isset to “ 75" for the 1.15 KVA and "70" for the 1.4 KVA.

105.  Parameter 86 (PF Alarm) is the PFM Temperature darm setpoint,
a. Display this parameter by pressing [DISPLAY] [8] [6] [ENTER].
b. Write down the parameter number and its setting.

¢. Program the sdting to "0" by pressng [PROGRAM] [0] [ENTER]. If the Probe
Missing darm stops, the PFM temperature probe caused the alarm; go to Section ZOO.

If not, the PFM temperature probe is not the cause. Program parameter 86 back to
its origind setting by pressng [PROGRAM] [origind valugl [ENTER]. At the
. factory, this parameter is set to "80."

106.  If none of the temperature probes seem to have caused the problem, you must replace the
logic board. See TIP 732.

If the alarm stops when you | . .this temperature probe
; . Go to...
change this parameter... has failed.
Parameter 80 Ambient Temperature Probe Section 200 of this TIP.
Parameter 82 Heatsink Temperature Probe | TIP 730 (to replace the power board).
Parameter 84 Transformer  Temperature Section 200 of this TIP.
Probe
L Parameter 86 PFM Temperaiure Probe Section 200 of this TIP.

Section 200: Removing the Cover and Disconnecting the Battery

201.  Shut down all load equipment connected to the UPS and shut down the UPS
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AWARNING

Turn off the UPS according to the procedure describing “How and When to Shut Down Y our
FERRUPS’ in the FERRUPS User Manual. Make sure that the UPS' batteries and AC input
are off or disconnected before you replace the temperature probe. Make sure the On/Off switch
on the back of the UPS is OFF, and make sure all AC and DC power to the unit is off.

SCREW,

202.  Turn off the UPS. If the UPS has an AC
input plug, unplug it. If not, make sure the
unit cannot receive AC power.

203.  Remove the #1 Phillips screw on the top of
the UPS. See Figure 1.

204.  Next, find the sticker in the lower right
corner of the front panel with the BEST
logo. Remove and save the sticker and
loosen the screw behind the sticker by
turning it counter-clockwise for only 5 to
8 turns. Now dlide the cover forward until
it is completely off the UPS.

Figure 1

A Caution: Before you remove the temperature probe, you must disconnect the
batteries by following steps 205 through 207 below. If you do not
disconnect the batteries, the logic board probe may be damaged as you
follow this procedure.

205.  Ifthe UPS has an external battery cabinet, you must turn off the DC Disconnect switch
or unplug the connector between the UPS and the battery cabinet.

206.  Inside the UPS, find the main DC fuse shown in Figure 2 on the next page.

AWARNING!

As you follow the next step, be careful not to contact any battery terminals with
tools or with the cable terminal. Use insulated tools.

207.  Using a 1/2-inch wrench or a 1/2-inch nutdriver, loosen both nuts connected to the DC
fuse; then, turn one end of the fuse out so it is disconnected from the battery. Tape the
fuse end so it cannot contact the battery terminal,

208.  Now, go to Section 300 to replace the ambient temperature probe, Section 400 to replace
the PFM temperature probe, or Section 500 to replace the transformer temperature probe.
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ﬂAIN DC FUSE

Figuve 2

300 Replacing the Ambient Temperature Probe

301.  The ambient temperature probe is mounted directly on J4 on the logic board, so you must
be able to reach the logic board to remove the probe. On some models, the PFM circuit
board is over the logic board (see Figure 3); in others, the PFM circuit board is next to
the logic board (see Figure 4). If the PFM circuit board is next to (not over) the logic

. board, go on to step 302.

LOGIC —
BOARD R
BFSTAMRD
L PFM - PEM
RESISTOR RESISTOR
PFM —
CAPACITOR ™|
) PFM
PFM PROBE CONNECTION CAPACITOR
Figure 3 Figure 4

If the PFM circuit board is over the logic board, you must move the PFM assembly (the
bracket, PFM circuit board, and PFM capacitor) out of the way.
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302.

303.

304.

305.

306.

307.

400 Replacing

401.

402.

& WARNING

As you move the PFM assembly, do not let it contact components on any circuit
board. Do not contact the terminals on the PFM capacitor, and do not allow these
terminals to contact the chassis or another component. Some voltage may be

present across the capacitor terminals.

The PFM assembly’s bracket is held to the top of the chassis by two screws at the front

of the unit. Hold the PFM assembly in place as you remove the screws. Then, gently
lift the PFM assembly dightly, turn it upside-down and lay it on top of the transformer,
PFM resistor, and tank capacitor, making certain nothing can contact the PFM

capacitor terminals.

Find the fan on the inside of the FERRUPS' back panel. The ambient temperature probe
IS tiewrapped to one bottom corner of the fan. Remove the tie-wrap. Next, follow the

path of the two thin temperature probe wires up through the grommet and to the logic
board. Remove tie-wraps wherever necessary.

Find J4 on the logic board; Figure 4 on the next page can help you locate this connection

point. Grasp the plug connected to J4 at a point close to the logic board and lift it until
it is free from the board.

Connect the plug end of the new temperature probe wire to J4 on the logic board

Route the wire down through the grommet behind the logic board and down to the clip
on the bottom of the chassis (between the backfeed relay and the backfeed relay driver
board), Connect the wires to the clip. Then, route the probe itself to the bottom corner
of the fan, and tie-wrap the new probe to the fan.

If you moved the PFM assembly, put it back in place and use the two Phillips screws to
attach the bracket to the top of the chassis.

Go to Section 600

the PFM Temperature Probe

The PFM temperature probe is bolted to one side of the PFM resistor. (See Figure 3
above.) Remove the Phillips screw that holds the probe to the PFM resistor and remove

the probe’s ring connector from the screw. Put the washer, the nut, and the other wire
back on the screw for now.

Remove the tie-wraps that hold the two thin temperature probe wires to other wires and
to the clip on the top of the FERRUPS chassis.

At the logic board, find J11 (shown in Figure 5 on the next page); grasp the plug
connected to J1 1 and lift it until it is free from the board.
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404.  Being careful not tc contact the PFM capacitor, remove the PFM temperature probe
wires from the white clips on the side of the unit, and pull the wires out of the unit.

. 405.  Connect the plug end of the new temperature probe wire to J1 1 on the logic board.
406.  Attach the ring connector on the other end of the wires to the end of the PFM resistor.
Tighten the Phillips screw. Do ne¢t put the washer between the PFM temperature

probe and the other wire from tke PFM circuit board.

Replace the tie-wraps that hold the temperature probe wires to the other wires and to the
clip on the top of the FERRUPS chassis,

408. Go to Section 600.

LOGICBOARD

o J2

1 m M=

@ 5-¢— 4 ——~PFM TEMPERATURE
— D (J11)
1 L AMBIENT
. TEMPFRATURE (J4)
2@

1 ps_ B TRANSFORMER
— 05 -TEMPERATURE (JI)

Figave 5

500 Replacing the Transformer Temperature Probe
501.  The transformer temperature probe is bolted to one comer of the top of the transformer.

Remove the nut from the transformer bolt and remove the temperature probe's ring
connector from the bolt.

502. At thelogic board, find J1 (shown in Figure 4 below). Grasp the plug connected to J1 and
lift it until it is free from the board. Remove the transformer probe wires from the unit.

. 503.  Connect the plug end of the new temperature probe wires to J1 on the logic board
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504.  Attach the ring connector on the other end of the wires to the comer of the transformer.
Reattach the nut to secure the temperature probe and the transformer.

Section 600: Reconnecting the Battery and Putting the Cover on the UPS .

601.  Remove the tape from the end of the DC fuse you disconnected; then, move the fuse back
into place. Make sure the fuse connector is next to the battery cable connector on the
bolt; do not put a washer between these connectors. See Figure 6. Once the fuse is in
position, use a 1/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

Figure 6
602.  Slide the cover on the UPS using the dlide rails on each side of the unit.

603.  Tighten the screw in the lower right corner of the front panel and replace the sticker you
removed in step 204 over the top of this screw. .

604.  Put the screw back into the top of the UPS and tighten the screw,

605.  Reapply al AC power to the UPS. If the UPS has externa batteries, reapply DC power
to the UPS. (Units with internal batteries should aready have DC power applied.)

606.  Startup the UPS,

607.  Display parameters 80, 82, 84, and 86, and make sure you have changed them back to
their origina settings. See Section 100 for more information on the default settings and
displaying the parameters. You should have written down the origina settings as you
followed the steps in Section 100.

608.  Connect dl load equipment and return the UPS to normal operation.
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@::placing the Backfeed Relay and the Backfeed Relay Driver Board
in FE and QFE 500,700, and 850 VA Modéels

This Technica Information Publication describes how to replace the backfeed relay and/or the backfeed relay
driver board in FE and QFE 500,700, and 850 VA models. A qudified technician who is familiar with the

FERRUPS unit must replace these parts. If you encounter problems during this procedure, please contact
BEST’s Technical Support Center at 1-800-356-5737.

ToolsNeeded - Use Insulated Tools

#1 and #2 Pnillips Screwdrivers  1/2-inch Open End Wrench Side Cutters
5/16-inch Nutdriver Safety Equipment Required by Loca Codes Labding Maerids
& WARNING

This procedure must be performed by a qualified techmcmn ONLY! UPS units are designed to provide power under
a variety of operating conditions. Dangerousvoltages may. D& present even if AC line or DC voltage is removed. TEST
BEFORE TOUCHING!

‘Tm‘n off the UPS according to the procedure describing “How and When to Shut Down Your FERRUPS' in  the
FERRUPS User Manual. Make sure that the UPS' batteries and AC input are off or  disconnected before you replac
the backfeed relay andlor backfeed relay driver board

™ This unit contains electrostatic-sensitive devices. If you do not fellow proper ESD procedures, you may cause
ki) severe damage to the electrica circuitry.

UPS batteries are high current sources. Shorting  battery terminals can cause Severe arcing, equipment damage, an<
injury. A short gircuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:

A) Remove rings, watches, and other jewelry before servicing the UPS.,

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries

() Whenever you are servicing an energized unit with the cover removed, electric shock is possible; follow al
local safety codes.

| =2

Section 100: Removing the Cover . .
Section 200: Removing the Backfeed Relay and/or Backfeed Relay Driver Board ..-.voovvvonveenniiiinins,
Section 300: Replacing the Backfeed Relay and/or Backfeed Relay Driver Board «.--vvovvvenveenniinninnns,
Section 400: Putting the Coveronthe UPS ... ... .
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Section 100: Removing the Cover

101.  Shut down al load equipment plugged into (or hard-wired to) the UPS,

& warning

Make sure the On/Off switch on the back of the UPS is OFF, and make sure alt AC:and DC
power to the umit is off

102.  Tum off the UPS. If the UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

#1 PHILLIPS

103.  Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

104. Next, find the sticker in the front
panel with the BEST logo. Remove
and save the sticker, and loosen the
#2 Phillips screw behind the sticker
5 or 6 turns to loosen (but not
remove) it.

\

Figure 1
105.  Slide the cover forward until it is .
completely off the UPS.

Section 200: Removing the Backfeed Relay and/or Backfeed Relay Driver Board

A Caution: Before you remove the backfeed relay or the driver board, you must
disconnect the batteries by following steps 201 through 203 below. If you

do not disconnect the batteries, the relay or hoard may be damaged
when you remove and replace them.

201.  If the UPS has an externa battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.

202.  Inside the UPS, find the main DC fuse shown in Figure 2 on the next page.

A WARNING!

As you follow the next step, be careful not to contact any battery terminals with
tools or with the cable terminal. Use insulated tools.. .
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MAIN DC FUSE (The fuse
f may be rotated 90°.)

/[ A

— T e

Figure 2 ~ BACKFEEDRELAY —

203.

204.

205.

Using a 1/2-inch wrench or a 1/2-inch nutdriver, loosen both nuts a the DC fuse. Then, turn
one end of the fuse out so it is disconnected. Tape the fuse end with electrical tape.

Find the backfeed relay and the backfeed relay driver board mounted on the bottom of the
chassis toward the back of the unit. See Figure 2 to find the backfeed relay and Figure 3 to
find the backfeed relay driver board.

-

Figure 3 BACKFEED RELAY _____~
DRIVER BOARD _ _
Notice that the terminals on the backfeed relay are number 0, 1, 2, 4, 6, and 8. Using masking

tape or other labeling materials, label each wire connected to the relay with its terminal
number. This will help you reconnect the wires correctly later.
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206.

207.

208.

Disconnect all wires from the backfeed relay.

Disconnect the plug (P1) from the backfeed relay driver board.

Next, try loosening the nut on the screws that hold the backfeed relay or the backfeed relay

driver board in place.

If you can loosen the nut without the shaft (or standoff) moving, remove the nuts that hold

the relay and/or the driver board in place and remove the relay and/or the board from the unit.
Then, go to Section 300.

If the shaft or standoff does move, you must remove the battery from the unit and tip the unit

on its side. Before you do this, read the battery warnings below.

& wARNING

Full voltage and current are always present at the battery terminals. The batteries -
used in this system can produce dangerous voltages, extremely high currents, and a -
risk of electric shock. They may cause severe injury if the terminals are shorted
together or to ground (earth). You must be extremely careful to avoid electric shock
and burns caused by contacting battery terminals or shorting terminals as you
remove the battery. Do not touch uninsulated battery terminals.

must remove the battery.

BEST recommends that you take these precautions:

1. Wear safety glasses with side shields, tubber gloves, electrical safety boots, and a safety
apron. Batteries contain caustic acids and toxic materials and can rupture or leak i
mistreated. Remove rings and metal wristwatches or other metal objects and jewelry.

2. Tools must have insulated handles and must be insulated so that they will not short

battery terminals. Do not alow a tool to short a battery terminal to another  battery
termina or to the cabinet a any time. Do not lay tools or metal parts on top of the

battery, and do not lay them where they could fall onto the batteries or into the cabinet.

4 qualified technician who is familiar with battery systems and required precautions H'

Now, follow these steps:
a. Disconnect the battery cables from the battery and remove it from the unit.
b. Gently tip the unit on its side.

¢. If you are replacing the backfeed relay, remove the Phillips screws that hold it in place and
remove the relay from the unit.

TIP 779 November 17, 1994 Page 4
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d. If you are replacing the backfeed relay driver board, remove the Phillips screws that hold
it in place and remove the board from the unit.

. Section 300: Replacing the Backfeed Relay and/or Backfeed Relay Driver Board

01
302.

303.

304.

. 305.

306.

307.

J15

If you removed the backfeed relay, put the new relay in place. Reattach it with the nuts or
screws you removed.

If you removed the backfeed relay driver board, put the new board in place. Reattach the
board using the nuts or screws you removed.

If you have tipped the unit on its side, gently turn the UPS upright.

If you have removed the battery from the UPS, put the battery in place and reconnect the
battery; do not connect the positive cable to the DC fuse at thistime.

& WARNING

When connecting cables, never alow a cable to short across a battery’s terminals, the string
of batteries, or to the cabinet. Align the cables on the battery terminals so that the cable lug
will not contact any part of the cabinet even if the battery is moved. Install the battery
cables so they cannet be pinched by the battery cabinet or UPS doors.

Connect the plug (P1) to the backfeed relay driver board.
Reconnect the wires you labeled to the correct backfeed relay terminals. See Figure 4 below.

Move the DC fuse back into place. Make sure the fuse connector is next to the other cable
connector on the bolt; there should not be a washer in between. (See Figure 5 on the next
page.) Once the fuse is in position, use a 1/2-inch wrench to tighten the nuts that hold the
cables to the DC fuse.

, . From Relay Driver
From Relay Driver Board @ 1 [~ Board J1-

From Relay Driver

From Relay Driver Boardl Board J1-3

Ji-1

Line Cord L1or L2 or

[ —— —
Line Cord Neutral or
Line Fitter Board E3 / [ 4] Lﬁ_l\ L8] Line Fitter Board E4
/ \

. Figure 4

From Power Board E13 -From Power Board Eli

Page 5 TIP 779 November 17.1994
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Figure 5

Section 400: Putting the Cover on the UPS

401. Slide the cover on the UPS using the dlide rails on each side of the unit,

402. Tighten the screw in the front panel and replace the sticker you removed in step 104 over the
top of this screw.

403. Put the screw back into the top of the UPS and tighten the screw.

404. Reapply al AC power to the UPS. If the UPS has externa batteries, reapply DC power to

the UPS. (Units with internal batteries should aready have DC power applied.)

405. Startup the UPS, connect al load equipment, and return the UPS to norma operation. .

TIP 779 November 17.1994 Page 6
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. Replacing the Backfeed Relay and the Backfeed Relay Driver
Board in FE and QFE 1.15 and 1.4 KVA Models

This Technical Information Publication describes how to replace the backfeed relay and/or the backfeed relay
driver board in FE and QFE 1.15 and 1.4 KVA modds A qudified technician who is familiar with the
FERRUPS unit must replace these parts. If you encounter problems during this procedure, please contact

BEST'’s Technical Support Center at [-800-356-5737.

Tools Needed = Use Insulated Tools
#1 and #2 Phillips Screwdrivers 1/2-inch Open End Wrench  Side Cutters

5/1 6-inch Nutdriver Labding Materids 1/4-inch Nutdriver
Safety Equipment Required by Locad Codes

& WARNING

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide power under
avariety of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST
d BEFORE TOUCHING!

Turn off the UPS according to the procedure describing “How and When to Shut Down  Your FERRUPS' in the
FERRUPS User Manual. Make sure that the UPS' batteries and AC input are off or disconnected before  you replace
the backfeed relay and/or backfeed relay driver board.

™3¢ This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause
\‘) severe damage to the eectrica circuitry.

UPS batteries are high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and
injury. A short circuit can cause a battery to explode.

BEST recommends the following for qualified technicians servicing the UPS:
A) Remove rings, watches, and other jewelry before servicing the UPS.

B) Always wear proteetive clothing and eye protection and use insulated tools when working oear batteries.
C) Whenever you are servicing an energized wmit with the cover removed, electric shock is possble; follow all

local safety codes.

Section 100: Removing the Cover . ... e 2
Section 200: Removing the Backfeed Relay and/or Backfeed Relay Driver Board . ............... 2
Section 300: Replacing the Backfeed Relay and/or Backfeed Relay Driver Boad .. .............. 4
Section 400: Putting the Cover onthe UPS - ...« oo 4
QPT-U?BOA
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Section 100: Removing the Cover

101.

102.

103.

104.

105.

Shut down al load equipment plugged into (or hard-wired to) the UPS.

power to the unit is off.

AWARNING

Make sure the On/Off switch on the back of the UPS is OFF, and make sure all AC and DC

Turn off the UPS. If the UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

Remove the #1 Phillips screw on the
top of the UPS. See Figure 1.

Next, find the sticker in the lower
right comer of the front pane with
the BEST logo. Remove and save
the sticker, and loosen the #2
Phillips screw behind the sticker 5
or 6 turns to loosen (but not
remove) it.

Slide the cover forward until it is co

Figurel .

mpletely off the UPS.

Section 200: Removing the Backfeed Relay and/or Backfeed Relay Driver Board

ﬂ Caution:

201.

202.

TIP 780 November 17, 1994

RESTRICTED

Before you remove thebackfeed relay or thedriver board, you must disconnect

the batteries by following steps 201 through 203 below. If you do not disconnect
the batteries, the relay or board may be damaged when you remove and replace

them.

If the UPS has an external battery cabinet, you must turn off the DC Disconnect switch or
unplug the connector between the UPS and the battery cabinet.

Inside the UPS, find the main DC fu

se shown in Figure 2 on the next page

tools or with the cable terminal.

AWARNING!

Asyou follow the next step, be car eful not to contact any battery terminals W|th

Use insulated tools. | .

Page 2



Figure 2

203.

204

205

206.

207.

208.

MAIN DC FUSE
\

[ Q
e ;
o
e 1
A BACKFEED
] // RECAY
l =i O
() ° J

BACKFEED RELAY
DRIVER BOARD

Usng a 1/2-inch wrench or nutdriver, loosen both nuts connected to the DC fusg; then, turn
one end of the fuse out so it is disconnected. Tape the fuse end with eectricd tape.

Find the backfeed relay and the backfeed rday driver board mounted on the bottom of the
chassis toward the back of the unit. See Figure 2 to find the backfeed relay and the backfeed
relay driver board.

Notice that the terminals on the backfeed relay are number O, 1, 2, 4, 6, and 8. Usng masking
tape or other labeling materids, labe each wire connected to the relay with its termind
number. This will help you reconnect the wires correctly later.

Disconnect dl wires from the backfeed relay.

Disconnect the plug (P 1) from the backfeed relay driver board

If you are replacing the backfeed rlay, use the S/16-inch nutdriver to remove the nuts that
hold the rdlay on the bolts in the bottom of the chasss. Then, remove the relay from the UPS,

If you are replacing the backfeed relay driver board, use the 1/4-inch nutdriver to remove the
two screws that hold the driver board to the bottom of the chassis. Then, remove the board
from the UPS.

Page 3 TIP 780 November 17, 1994
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Section 300: Replacing the Backfeed Relay and/or Backfeed Relay Driver Board

301. If you removed the backfeed relay, put the new relay in place. Use the two nuts you removed
to reattach the relay to the bolts in the bottom of the UPS,
302. If you removed the backfeed relay driver board, put the new board in place. Use the two
screws you removed to attach the board and the standoffs to the chassis.
303. Connect the plug (P 1) to the backfeed relay driver board,
304. Reconnect the wires you labeled to the correct backfeed relay terminals. See Figure 3 below
From Relay Driver Board| From Relay Driver Board
ns {0] — 1] )7
From Relay Driver Board From Relay Driver Board
JI-1 or Line Cord J1-3 or Line Cord
™ — —”’]
Line Filter Board E4 or —
Relay Driver Board JI-1! / E\ From Line Filter Board E1
7 \ or Relay Driier Board Ji-3:

From Auxiliary Board E10 From Auxiliary Board El4

Figure 3 .

305. Remove the tape from the end of the DC fuse you disconnected; then, move the fuse back
into place. Make sure the fuse connector is next to the battery cable connector on the
bolt; do not put a washer in between these connectors. (See Figure 4.) Once the fuse is
in position, use a 1/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

Figure 4

TIP 780 November 17, 1994 Page 4
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Section 400: Putting the Cover on the UPS

. 401. Slide the cover on the UPS using the dide rails on each Sde of the unit.

402. Tighten the screw in the lower right comer of the front pane and replace the sticker you
removed in step 104 over the top of this screw.

403. Put the screw back into the top of the UPS and tighten the screw.

404, Reapply dl AC power to the UPS. If the UPS has externd batteries, reapply DC power to
the UPS. (Units with interna batteries should aready have DC power applied.)

405. Startup the UPS, connect dl load equipment, and return the UPS to normal operation.

Page 5 TIP 780 November 17, 1994
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® Changing the Operating Voltage on the
FERRUPS QFE 500-850 VA Models

This Technical Information Publication (TIP) describes the procedure to change the operating voltage in the QFE 500 to
850VA models. This publication is intended for use by a qualified service person familiar with the FERRUPS® QFE series unit.
If you encounter problems a any time during this procedure, cal Best Power Worldwide Service at 1-608-565-2 100 or call
your nearest Best Power office

Tools Needed-Use Insulated T ools:

Safety Equipment Required by Local Codes Phillips Screwdriver Shrink  Tubing

Fluke 80i-410 Current Probe or Equivalent True RMS AC Voltmeter Needle-nose Pliers

Tie Wraps Remote Control Panel Wire Cutter
& crution

This procedure must be performed by a qualified Service person FERRUPS units are designed to provide power under a  variety

of operating conditions. Dangerous voltages may he present even if AC lime or DC voltage is removed. TEST ~ BEFORE .
TOUCHING!

umn off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in  the @
UPS User Manua (Section 308). Make sure that the FERRUPS batteries and AC input are off or disconnected  before
% perform voltage changes. ‘

™% This unit contains electrostatic-sensitive deviees. Hyoudo not follow proper ESD procedures, you may cause seven: |
k 4 ) damage to the electrical drcuitry.

FERRUPS batteries are high current sources. Shorting battery  ferminals can cause severe arcing, equipment damage, and injury .
A short circuit can gause a battery to explode

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Removerings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

C) Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safety

codes.

Make certain the UPS complies with al applicable electrical codes when you have finished changing the voltage. _
Section 100: Removingthe Cover fromthe UPS ... ... ... i 2
Section 200: Changing the Operating VOItagES ..o v et e 3
Section 300: Reconnecting DC to the UPS .. ... e 4
Section 400: Calibrating the FERRUPS Unit after the Voltage Change ..o 4
Section 500: Putting the Coveronthe UPS ... ... .. .. . . 5
-0709A
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Section 100: Removing the Cover from the UPS

101.

102.

103.

104.

105.

106,

107

(QTIP708  February 17, 1QQ7

& cavtion

Make sure the On/Off (I/O) key on the front of the UPS is tumed to OFF (O), and make sure all AC an
DC power to the unit is off.

Shut down or bypass ail load equipment. Turn off the
UPS. If the UPS has an AC input plug, unplug it. If
not, make sure the unit cannot receive AC power.

GROUNDING
- EW

Remove the # 1 Phillips screw on the top of the UPS.
(See Figure 1)

Next, fmd the gticker in the lower right corner of the
front panel with the BEST logo. Remove the dticker,
and loosen the #2 Phillips screw behind the sticker 5 or TICKER

6 tums to loosen (but not remove) it. Save the sticker. Figure 1
(See Figure 1)

Slide the ¢over forward until it is completely off the UPS.

& CAUTION!  Beforeyou perform avoltage change you " P e e S edress)
most disconnect the batteries by following \
steps 105 through 107. If you do not
disconnect the batteries, parts may be

damaged as you perform the voltage

change.
. . - ﬂ
If_ your unit has an externa battery cabinet, you must turn off the DC SIGHT SIDE VIEW
disconnect switch or unplug the connector between the UPS and the (COVER REMOVED)

Inside the UPS, find the main DC fuse shown in Figure 2.

& CAUTION!
As you follow the next step, be careful not to contact any battery terminals with tools or with the
cable terminal. Use insulated tools.

Use a1/2-inch wrench or nutdriver to loosen both nuts connected to the DC fuse; then, turn one end of the fuse
out so it is disconnected from the battery. Tape the fuse end o it cannot contact the battery cable.

RESTRICTED



Section 200: Changing the Operating Voltages

202.

203.

204.

500 - 850 VA

Find the power board a the top of the FERRUF'S. (See

\ | 5
Figure 3 ) g S Power N

b7 O Board 0
Remove the transformer lead from El4 on the power & = 0 o
board. Find the AC Input voltage and the new BACK l-t: ]Ef @ Il Logic
Transformer Lead Number in Table 1. (The transformer Capacitor = DBoard
leads that are not used are enclosed in an insulated O =5 _. =

covering and tied back to the transformer. Remove this o8
covering to expose the transformer leads) Connect this Figure 3
new transformer lead to E14. (See Figure 4 and Table

1)

Figure 4
Table 1: Changing the Input Voltage, 50 Hz Models
AC Input Transformer Lead Number | Power Board Connection ||
| 220 VAC 7 El4 I’
| 230 VAC 6 El4
240 VAC 5 El4

For example: If the original input voltage was 220 VAC and the new voltage is 240 VAC, remove
transformer lead #7 and connect transformer lead #5 in its place.

Insulate the lead you disconnected with shrink tubing and position it so that it cannot contact any live terminas
or ground. Fasten it in place with a tie wrap.

Remove the transformer lead from E9 on the power board. Find the AC Output voltage and the new
Transformer Lead Number in Table 2 and connect this  transformer lead to E9. (See Figure 4 on page 3 and
Table 2 below.)

Page 3 February 17,1987  (Q)TIP 709
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Table 2; Changing the Outgut Voltage, 50 Hz Models

AC output | Trandformer Lead Number | Power Board Connection
220 VAC 11 E9
230 VAC 12 E9 .
240 VAC 13 E9

For example: If the original input voltage was 220 VAC and the new voltage is 240 ¥AC, remove
transformer lead #1 1| and connect transformer lead #/3 in its place.

205.  Insulate the lead you disconnected with shrink tubing and position it o that it cannot contact any live terminals
or ground. Fasten it in place with a tie wrap.

206.  Make sure that the input and output voltage terminal connections are correct. Use Tables 1 and 2 as a guide.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the
connector tabs with the needle-nose pliers.

Section 300: Reconnecting DC to the UPS

301.  Remove the tape from the disconnected end of the DC fuse; then, move the fuse
back into place. Once the fuse is in position, wuse a 1/2-inch wrench or nutdriver
to tighten the nuts that hold the cables to the DC fuse. el
i
Important: Make sure the fuse comnector is next to the battery ceble commector on =D
the bolt; there should not be a washer in between. (See Figure 5.) Figure 5

302. If your UPS has external batteries, reconnect it to the batteries or turn on the DC switch. .

Section 400: Calibrating the FERRUPS Unit after the Voltage Change

Complete the voltage change procedure by calibrating the FERRUPS. You must recalibrate several parameters  to match
your new voltage configuration, To do this you will need a handheld Remote Control Panel or a termind. The  steps

below arc written for a remote control panel. Refer to TIP 407 if you are using the Remote Control Panel and TIP 503
if you arc using the communications port and a termina.

401.  With the On/Off (I/O) key in the “OFF" (0) postion, connect the UPS to the AC service which will supply
the new operating voltage.

402.  Tum the On/Off (1/0) key to the “ON" (1) position. The UPS should operate normaly. A “High AC" output
or “Low AC" output alarm may sound. This is normal. The aarm will stop when you recdibrate the  UPS. To
slence the alarm, press [CONTROL] [5] [ENTER] [ENTER]; the adarm will not sound, but the alamm will
aopear on the scrolling display until the unit is calibrated.

403.  Connect the. handheld Remote Control Panel to the RS232 interface port on the back of the FERRUPS unit. You
will usc the Remote Control Panel to enter the commands and parameter changes shown in the following  steps.

404.  From the “=>" prompt, enter the Factory password by pressing [PROGRAM] [1] {8] [4] [7] [3] [ENTEEb

(Q)TIP 709 February 17,1897 4
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405.  Apply a load to the FERRUPS unit. The load mast be 50% or more of the UPS KW rating.

406.  If you changed the input voltage, you most cdibrate parameters 43 and 1 by doing the following:

o

Display parameter 43 (Nom VIn) by pressing [DISPLAY] [4] [3] [ENTER]. Your old nomina input
voltage should appear. To change this value, press [PROGRAM], enter the mew nomind AC input voltage,
and press [ENTER]. The Remote Control Pangl should now display your new nominal AC input voltage.

Measure the input voltage with a true RMS voltmeter & “Nin” and “Lin” on the input termind.
Next, display the input voltage by pressng [DISPLAY] [1] [ENTER]. If your measurement does not match

the value displayed for parameter 1, change the parameter vaue to your measurement by pressing
[PROGRAM]), entering your AC input voltage measurement, and pressing JENTER].

407. If you changed the output voltage, you most change parameters 44, 2, and 4 by doing the following:

a.

Display parameter 44 (Nom VOQOut} by pressing [DISPLAY] [4] [4] [ENTER]. Your old nomina output
voltage should appear. To change this value, press [PROGRAM], enter the new nominad AC output
voltage, and press [ENTER]. The Remote Control Panel should now display your new nomina AC output
voltage.

Measure the AC output voltage. For plug-in models, measure a the output receptacles. For hardwired
models, measure between output terminds “N” and “L 1"

Next, display parameter 2 (V Out) on the control panel by pressing [DISPLAY] [2] [ENTER]. If your
measurement does not match the value displayed for parameter 2, change the parameter vaue to your
measurement. Press [PROGRAM], enter your output AC voltage measurement, and press [ENTER].

Note: Make sure the measured value you enter into parameter 2 is acceptable for the nominal value you
entered in parameter 44.

Measure the AC current by clamping the current probe around the two wires from “L” on the output
termind.

Next, display parameter 4 (I Out) on the control panel by pressng [DISPLAY] [4] [ENTER]. If your
measurement do-es not maich the value displayed for parameter 4, change the parameter value to your
measurement by pressing [PROGRAM], entering your output AC current, and pressing [ENTER].

408.  Clear the Factory password by pressing [CLEAR] twice or until the message “Password Cleared” appears on
the control panel display.

409.  Clear the remote communication mode by pressing [CLEAR] and [.] a the same time. This will clear the port
and dlow you to use it for CheckUPS software or termunal communication.

410.  Remove al AC and externd DC power

Section 500: Putting the Cover on the UPS

501,  Using the dlide rails on each side of the unit, dide the cover on the UPS.

Page § February 17,1997  (Q)TIP 709
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502. At the front of the UPS, tighten the screw in the lower right corner of the front panel. Cover the screw with the
round sticker you removed. (See Figure 1 on page 2.)

503.  Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.)

504.  Reapply all AC powerto the UPS. Ifthe UPS has external batteries, reapply DC power to the UPS. (Units mt’
internal batteries should dready have DC power applied.)

505.  Startup the UPS, connect al load equipment, and return the UPS to normal operation.

(QTIP 709 February 17, 1997 6 .
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® Changing the Operating Voltage on FERRUPS
QFE 1.15 and 1.4 KVA Modds

This Technical Information Publication (TTP) describes how to change the operating voltage in QFE 1.15 and 1.4 KVA models.
This publication is intended for use by a qualified service person familiar with the FERRUPS® FE series tit. If you encounter
problems a any time during this procedure, cal Best Power Worldwide Service at 1-608-565-2100 or cal your nearest Best
Power office.

Tools Needed = Use Insulated Tools:

Remote Control Panel Wire Cutter Tie Wraps
Safety Equipment Required by Local Codes #1 and #2 Phillips Screwdrivers Shrink - Tubing
Fluke 80i-4 10 Current Probe or Equivalent True RMS AC Voltmeter Needlenose Pliers

5/16-inch and 7/16-inch Wrenches or Nutdrivers

“ CAUTION!

[his procedure must be performed by a qualified service person, FERRUPS units are designed to provide power under a  variety
»f operating conditions, Dangerous voltages may be present even if AC line or DC voltage is removed.  TEST BEFORE
TOUCHING!

&Rdf the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS' in  th
UPS User Manual (Section 308). Make sure that the FERRUPS batteries and AC input are off or disconnected befor:
sou perform voltage changes.

&N This unit contains electrostatic-sensitive devices. Ifyou do not follow proper ESD procedures, you may cause — sever:
k‘ damage to the electrica circuitry.

FERRUPSbatteriesare high current sources. Shorting battery terminals can cause severe arcing, equipment damage, and injury
A short circuit can cause a battery to explode.

Best Power recommends the following for qualified service personnel servicing the FERRUPS unit:

A) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.

B) Alwayswear protective clothing and eye protection and use insulated tools when working near batteries.

) Whenever you are servicing an energized unit with the cover off, electric shock is possible: follow all local safet
codes.

Make certain the UPS complies with al applicable electrical codes when you have fmished changing the voltage.

Section 100: Removing the Cover from the UPS 2
Section 200: Changing the Operding Voltage 2
Section 300: Reconnecting DC Power to the UPS 5
Section  400: Cdibrating the FERRUPS Unit dter the Voltage Chage 5
Section 500: Putting the Cover on the UPS 7
-0716A
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Section 100: Removing the Cover from the UPS

& CAUTION!

Make sure the On/Off (1/0) key on the front of the UPS is turned to OFF (0), and make sure all AC and DC power to?
the wmat is off.

#1 PHILLIPS

101, Turn off the UPS. If the UPS has an AC input plug, unplug it. If not, SCREW>
make sure the unit cannot receive AC power.
102.  Remove the #1 Phillips screw on the top of the UPS. (See Figure 1)
A\

o

3N A
NEbs

8

103.  Next, fmd the sticker in the lower right corner of the front panel with
the BEST logo. Remove the sticker, and loosen the  #2 Phillips screw
behind the gticker 5 or 6 turns to loosen (but not remove) it. Save the
sticker. (See Figure 1.

104, Slide the cover forward until it is completely off the UPS, . STICKER
Figure 1yan DC Fuse
A CAUTION!  Beforeyou perform avoltage change, you ° ) ’ \
most disconnect the batteriesby following - NVERTER
steps 105 through 107. If you do not C AHSD%WEBRLY
disconnect the batteries, parts may be LU OARD)
damaged as you perform the voltage o
change.
105.  If your unit has an externa battery cabinet, you must torn off .
the DC disconnect switch or unplug the connector between the
UPS and the battery cabinet. RIGHT SIDE VIEW
(COVER REMOVED)
106.  Inside the UPS, fmd the main DC fuse shown in Figure 2. Figure 2
£EAUTION!

Asyou follow the next step, be careful not to contact any battery terminals with tools or with the cable
terminal. Useinsulated tools.

107.  Use a 1/2-inch wench or nutdriver to loosen both nuts connected to the DC fuse;  then, torn one end of the fuse out
so0 it is disconnected from the battery. Tape the fuse end so it cannot contact the  battery cable.

Section 200: Changing the Operating Voltage

201.  Findthe auxiliary board in the FERRUPS unit. The auxiliary board and the power board are part of the same
assembly. (See Figure 3.) The power board faces the outside of the unit, and the auxiliary board faces the inside of

the unit. (See Figure 4.)

%Q)TIP 716 Februaryi7, 1997 2
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POWER INVERTER ASSEMBLY
AUXILIARY BOAR /~ (POWER BOARD)
s o

BOARD s
o ) / \

POWER BOARD
{FACING OUTSIDE;)

| |AUXiLIARY BOARD
{FACING INSIDE}

RIGHT SIDE VIEW

POWER BOARD ASSEMBLY (COVER REMOVED)

Figure 3 Figure 4

202.  Refer to Figure 5 and Table 1 on the next page to change the input voltage of the LJPS. Remove the transformer
leads from E6, E7, and E8 on the auxiliary board. Find the AC Input voltage and the new Transformer Lead

Numbers from Table 1 and place the transformer leads on the appropriate auxiliary board terminals for the new
voltage.

Figure 5 Auxiliary Board

3 February 17,1997  (Q)TiP 716
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AC Input

Table 1: Input Voltage Connections; A

7

E6

uxiliary Board
! AUXILIARY Board Connection ll

Transformer Lead Numbers

220 VAC

E7

E8

E6

230 VAC

E7

E8

E6

240 VAC

E7

|

S - N Bl RS BNV - - R

E8

For example:  [f'the original input voltage was 220 VAC and the new voltage is 240 VAC, transformer lead
#5 goes to auxiliary E6, transformer lead #6 goes to auxiliary E7, and transformer lead #7
goes to auxiliary ES8.

203.  Insulate the leads you removed with shrink tubing and position them so that they cannot contact any live terminals

or ground. Fasten these leads in place with a tie wrap.

204.  Refer to Table 2 to change the output voltage. Remove the  transformer leads from E9 on the power board (see
Figure 6 on the next page) and El 1 and EI2 on the auxiliary board (see Figure 5 on page 3). Find the AC Output
voltage and the new Transformer Lead Numbers in Table 2 and connect the transformer leads to the appropriate

terminals.

Table 2: Output Voltage Connections; Power Board and Auxiliary Board

AC Output | Transformer Lead Numbers Board Connection
11 E9 POWER Board
220 VAC 12 E 11l AUXILIARY Board
13 El2 AUXILIARY Board
12 E9 POWER Board
230 VAC 11 El I AUXILIARY Board
13 El2 AUXILIARY Board
\ 13 E9 POWER Board
240 VAC il El 1 AUXILIARY Boad
| 12 E12 AUXILIARY Board h

For example.  Ifthe original output voltage was 220 VAC and the new voltage is 240 VAC, transformer lead
#11 goes to auxiliary EI{, transformer lead #12 goes to auxiliary KE12 and transformer lead

# 13 goes to power E.9

(Q)TIP 716
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Figure 6 Power Board

205.  Insulate the leads you removed with shrink tubing and position them so that they  cannot contact any live terminas
or ground. Fasten these leads in place with a tie wrap.

206.  Check that the input and output voltage terminal connections are correct.

Note: Good connections are essential. Tighten any connections that are loose by carefully pinching the connector
. tabs with the needle-nose pliers.

Section 300: Reconnecting DC Power to the UPS

301.  Remove the tape from the disconnected end of the DC fuse; then, move the fuse back
into place. Once the fuse is in position, use a 1/2-inch wrench or nutdriver to tighten the

nuts that hold the cables to the DC  fuse.

Important: Make sure the fuse connector is next to the battery cable connector on the
bolt; there should not be a washer in between. (See Figure 7.)

302. Hyour UPS has extenal batteries, reconnect it to the batteries or turn on the DC switch.  Figure 7

Section 400: Calibrating the FERRUPS Unit after the Voltage Change

Complete the voltage change procedure by calibrating the FERRUPS unit. You need to recalibraie several parameters to
match your new voltage configuration. To do this you will need a handheld Remote Control Pandl or a terminal. The steps
below are written for a remote control panel. Refer to TIP 407 if you are using the Remote Control Panel or to TIP 503 if

you are using the communications port and a terminal

401.  With the On/Off (I/O) key in the “OFF" (0) position, connect the UPS to the AC service which will supply the
. new operating voltage.

5 February 17, 1997 éQ)TlP 716
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402.

403.

404.

405.

406.

407.

408.

Turn the OW/Off (I/O) key to the “ON”" (1) position. The UPS should operate normaly. A “High AC" output or
“Low AC" output alarm may sound. This is normal. The alarm will stop when you recaibrate the UPS. To silence
the aarm, press [CONTROL] [5] [ENTER] [ENTER]; the alarm will not sound, but the alarm will appear on the
scrolling display until the unit is cdibrated.

Connect the handheld Remote Control Panel to the RS232 interface port on the back of the FERRUPS. You will
use the Remote Control Panel to enter the commands and parameter changes shown in the following steps.

Firg, enter [CLEAR] [1] 2] 3] [DISPLAY]. /CONTROL] [PROGRAM] [ENTER]. Your control panel should
display “FERRUPS BY BEST.” Your controlpanel is now communicating with your FERRUPS.

Next, enter the Factory password by pressing [PROGRAM] [1] [8] {4] [7] [3] [ENTER].

Apply a load to the FERRUPS unit. The load must be 50% or more of the UPS KW rating.

If you changed the input voltage, you must calibrate parameters 43 and 1 by doing the following:

a. Display parameter 43 (Nom Vin} by pressing [DISPLAY] [4] [3] [ENTER]. Your old nomina input voltage
should appear. To change this vaue, press [PROGRAM], enter the new nominad input voltage, and press
[ENTER]. The Remote Control Panel should now display your new input AC voltage.

b. Measure the input voltage with a true RMS voltmeter &  “Nin” and “Lin”on the input termind.

. Next, display the input voltage by pressing [DISPLAY] {1] [ENTER]. If your measurement does not match the
value displayed for parameter 1, change the parameter value to your measurement by pressing [PROGRAM],
entering your input AC voltage measurement, and pressing [ENTER].

If you changed the output voltage, you must caibrate parameters 44,2, and 4 by doing the following:

a. Display parameter 44 (Nom VOut) by pressng [DISPLAY] (4] {4] [ENTER]. Your old nominal output voltage
should appear. To change this value, press [PROGRAM], enter the new output AC voltage, and press
[ENTER]. The Remote Control Panel should now display your new output AC voltage.

b. Measure the AC output voltage.

For plug-in models, measure a the output receptacles.

For hardwired models, measure between “L”and the gppropriate
“N” terminal for the output voltage selected. (See Figure 8 for the
aopropriate “N” termindl.)

220 Volts 230 Volts 240 Volts

¢ Next, display parameter 2 (v Out) on the control panel by Figure 8
pressing [DISPLAY] [2] [ENTER]. If your measurement does not
match the value displayed for parameter 2, change the parameter value to your measurement by pressing
[PROGRAM], entering your output AC voltage measurement, and pressing [ENTER].

Note: Make sure the measured value you enter into parameter 2 is acceptable for the nomina value you
entered in parameter 44.

d  Measure the AC current by clamping the current probe around the  twg wires from “L” of “LOAD OUT" on

the output termindl. .

(Q)TIP 716 February 17, 1997 6
RESTRICTED



e. Next, display parameter 4 (I Out) on the control pandl by pressing [DISPLAY] [4] [ENTER]. If your
measurement does not match the vaue displayed for parameter 4, change the parameter vaue to your
measurement by pressing [PROGRAM], then entering your output AC current, and pressing [ENTER].

.409. Clear the Factory password by pressing [CLEAR] twice or until the message “Password Cleared” appears on the
control panel display.

410.  Remove dl AC and externa DC power

Section 500: Putting the Cover on the UPS
501.  Using the dlide rails on each side of the unit, dlide the cover on the UPS,

502.  Atthe front of the UPS, tighten the screw in the lower right comer of the front panel. Cover the screw with the round
sticker you removed. (See. Figure 1 on page 2.)

503.  Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.)

504.  Reapply dl AC power to the UPS. If the UPS has externa batteries, respply DC power to the UPS. (Units with
internal batteries should aready have DC power applied.)

505.  Startup the UPS, connect dl load equipment, and return the UPS to norma operation.

o
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801 Unit Pictorials

Front Panel

500-850 VA

1.15 and 1.4 KVA

ACLm

H
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FERRUPS

FE/QFES00-850VA,
FE/QFE1.15 & 1.4KVA

. Front Panel (

Cover Removed)

500,700, and 850 VA

/——— LOGIC BCARD

/

- .

— MODEURATINGS LABEL

1.15 and 1.4 KVA

LOGIC BOARD MODEAUé?é\JINGS

. —
———
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Right Side View (Cover Removed)

500,700, and 850 VA

TANK
CAPACITOR MAIN DC FUSE (The fuse
/ may be rotated 90°.)

[

o

BACKFEED v INTERNAL
RELAY BATTERY

1.15 and 1.4 KVA

POWER BOARD ASSEMBLY
/ (Auxiliary Board)

g::j:::ﬁfé INPUT/QUTPUT

il -TERMINAL BLOCK
(OPTIONAL)

BACKFEED
RELAY

BACKFEED RELAY  /
DRIVER BOARD
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FERRUPS

FE/QFES00-B50VA,
FE/QFET 15 & 1.4KVA

Left Side View (Cover Removed)

500,700, and 850 VA

TRANSFORMER
COOLING FAN—\ \
S —
i

BACKFEED R E L A Y /
DRIVER BOARD

1.15 and 1.4 KVA

MAIN DC
FUSE j /—TRANSFORMER
BATTERY— nggg
a ASSEMBLY
(Power
Board)
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Top View (Panels Removed)

500,700, and 850 VA

PFM LOGIC
ASSEMBLY / / BOARD

/

\

p_/ PFM
. Ag?& o RESISTOR
1.15 and 14 KVA (Earlier Models) RANSFORMER
8% -
z.7 7
' // /j, g RESISTOR .
CAIEA:CITOR *-EA;QNCPISI'OR
115 and 14 KVA (Later Models)
“TRANSFORMER
88— .
TRESISTOR
PFM
BOARD
| TANK
CAPACITOR
_

PFM
CAPACITOR
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FERRUPS

FE/QFES00-850VA
. FE/QFE1.15 & 1.4KVA
Back Panel
500,700, and 850 VA
RS232 PORT
ALARM AN
ONOFF____J
SWATCH
AC OUTLETS
1.15 and 1.4 KVA
EXTERNAL-
. BATTERY ALARM RS232 PORT
CONNECTION DISABLE
{OPTIONAL)
| ON/OFF
SWITCH
COOLING |
FAN
GROUNDING e OUTPUT
ELECTRODE \ RECEPTACLE
TERMINAL PANELS
(OPTIONAL)
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Battery Cabinet ~ “M” Style

800-E
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FERRUPS

FE/QFES00-850VA

I FEXQFE1.15 & 1.4KVA

Battery Cabinet = “N” Style
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Logic Board Layout

800-10

J10
FERERETERE]

c=di2

Ji€

FELELETEER I FFREEEEEERETEEREEEEEE]

2  TP2 Ja
" All Models:
Logic Board Connection . Description
13 (POWER) " Ribbon cable from the power board,
J4 (AMB) Ambient temperature probe.
[ 39® swiTcH) Wires to the Alarm Silence switch.
|| 111 (PFCT) PFM temperature probe.
f J12 (ME/FD) Jumper; make sure the jumper jumps pins “1” and “2.”
J16 (CONSOLE) Ribbon cable to the RS232 port.
1.15 and 1.4 KVA Only:
| Logic Board Connection Description
| J1 (XFT) Transformer temperature prc;l;.
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FERRUPS

FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

Power Board Layout (500,700, and 850 VA)

E18

Section 800 -Pictorial Layouts and System Schematics 800-1 1
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60 Hz 120-volt Only Models. Power Board Connections

Power Board Connection

Wire Description

J1

Ribbon cable from the logic board.

12

Wires from the On/Off switch.

J3 (units with optional chargers inside)

Wire from the optional charger.

E4 Wiie from the closest output receptacle (ifapplicable).
ES Wii from one{1) side of the fan.

E6 Transformer wire 10.

E7 Wire from one (1) side of the fan.

E8 Wire to cabinet ground.

E9 Transformer wire 11.

EIO Wire from the closest output receptacle (iapplicable).
Ell Wire from backfeed relay termina 6.

El12 Transformer wire 9.

ElI3 Wire from backfeed relay terminal 4.

El4 Transformer wire 5.

El5 Wire from the DC fuse.

El6 Transformer wire 4.

El7 Negative (-) battery cable

EI8 Transformer wire 1.

60 Hz, 208 and 240 VAC Input Models. Power Board Connections
Power Board Connection Wire Description
J1 Ribbon cable from the logic board.
2 Wires from the On/Off switch.
J3 (units with optional chargers inside) Wire from the optional charger.
E4 Depends on output voltage:
120 only: Wire from receptacle.
208 or 240 only: Jumper wire to E20 (already
connected).
120/208 or 120/240;: Wire from receptacle.
E5 Wiie from one (1) side of the fan.
E6 Transformer wire 10.
E7 Wire from one (1) side of the fan.

Section 800 « Pictorial Layouts and System Schematics



FERRUPS

FE/QFES00-850VA

. FE/QFE1.15 & 1.4KVA

60 Hz, 208 and 240 VAC Input Models. Power Board Connections

Power Board Connection Wire Description
ES Depends on output voltage:
With single output voltage: No connection.
With 120/208 or 120/240: Wire to cabinet ground.
E9 Depends on output voltage:
120 only: Transformer wire 11.
208 only: Transformer wire 12.
240 only: Transformer wire 13.
120/208 or 120/240: Transformer wire 11.
El10 Wire from the closest output receptacle (if applicable).
Ell Wire from backfeed relay terminal 6.
El2 Transformer wire 9.
El3 Wire from backfeed relay terminal 4.
El4 Depends on input voltage:

208 VAC: Transformer wire 6.
240 VAC:  Transformer wire 5.

EI5 Wire from the DC fuse.
El6 Transformer wire 4.
. ElI7 Negative (=) battery cable.
El18 Transformer wite 1
El19 Depantls on output voltage:
120 only: No connection.
208 or 240 only: Wire from output receptacle (ii
applicable).
120/208: Transformer wire 12.
120/240: Transformer wire 13,
E20 Depends on ontput voitage:
120 only: No connection.
208 or 240: Jumper wire to E4 (already
connected).
1207208 or 120/240: Wire from output receptacle L2
(ifapplicable).

Section 800 -Pictorial Layouts and System Schematics 800-1 3
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Best

Powen
50 Hz 220,230, or 240 VAC Models. Power Board Connections
Power Board Connection Wire Description
i1 Ribbon cable from the logic board.
R Wires from the On/OfT switch.
JBunitswith optional char gersinside) wire from the optional charger.
E4 Jumper wire to E20 (already connected).
E5 Wire from one (1) side of the fan.
E6 Transformer wire 10.
El Wire from one (1) side of the fan.
E8 Wire to cabinet ground.
E9 Depends on eutput voltage:
220 VAC:  Transformer wire 11.
230 VAC:  Transformer wire 12.
240 VAC:  Transformer wire 13.
ElO Wire from the closest output receptacle (if applicable).
Ell Wire from backfeed relay terminal 6.
El2 Transformer wire 9.
El3 Wire from backfeed relay terminal 4.
El4 Depends on input voitage:
220 VAC:  Transformer wire 7.
230 VAC:  Transformer wire 6.
240 VAC:  Transformer wire 5.
El5 Wii from the DC fuse.
El6 Transformer wire 4.
El7 Negative (—) battery cable.
El8 Transformer wire 1.
El9 Wire from the output receptacle (if applicable).
E20 Jumper wire to E4 (already connected).
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FERRUPS

FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

‘Power Board Assembly Layout (1.15 and 1.4 KVA)

POWER BOARD

AUXILIARY
POWER BOARD

Section 800 -Pictorial Layouts and System Schematics 800-1 5
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Power Board Layout

Ei8
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FERRUPS

FoQECS00-055yA,

. (e

FE/QFE1.15 & 1.4KVA

50 Hz 220, 230, 0:540 VAC Input Models: ;ower Board Connections <i|
POWER Board Connection _ Wire Description |
Ji -Ribbon Cable to J1 on the power board and to J3 on the logic boan:’l
7 Two (2) wires to the On/Off switch. :l
ES Wire to the tank capacitor.
E6 Transformer wire 10.
E8 Wire to cabinet ground.
E9 Depends on output voltage:
220 VAC:  Transformer wire 11.
230 VAC:  Transformer wire 12.
240 VAC:  Transtormer wire 13.
El0 Wire to the middle terminal block terminal.
E12 Transformer wire 9. |
E15 Wire to the DC fuse. |
El6 Transformer wire 4A. "
El7 Negative (-) battery cabl é. -
EI8 Transformer wire 1A.

®

Wire from the terminial block terminal closest to the backfeed
relay driver board.

60 Hz, 120 VAC Only Models: Power Board  Connections

POWER Board

Connection

Wire Description

I Ribbon Cable to J onthe auxiliary board.

N7i Two (2) wires to the OnfOff witch.

E4 Wire to the terminal block terminal closest to the backfeed relay

driver board.

ES Wire to the tank capacitor.

E6 Transformer wire 10.

E8 Wii to cabinet ground.

E9 Transformer wire 11,

ElO Wiie to the middle terminal block terminal.

El2 Transformer wire 9.

E15 wire to the DC fuse. I

El6 Transformer wire 4A. “

| El7 Negative (-) battery cable. "

. E18 | Transformer wire 1A, I

Section BOO-Pictorial Layouts and System Schematics 800-17
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Powenr '
60 Hz, 208 or 240 VAC Input Models: Power Board Connections
POWER Board Connection Wire Description
n Ribbon Cable to J1 on the auxiliary board.
J2 \ Two (2) wires to the On/Off switch. I
E4 Depends on owtput voltage:
208 or 240 VAC only: Jumper wire to E20 (already
connected).
120, 120/208, or 1201240 VAC: Wire to the terminal block.
| E5 | Wire to the tank capacitor. |
E6 Transformer wire 10.
E8 Depends on oufput voltage:
120, 120/208, or 1201240 VAC: Wiie to cabinet ground.
208 or 240 VAC: No connection.
E9 Depends on output voltage:
208 VAC only: Transformer wire 12.
240 VAC only: Transformer wire 13.
120, 1207208, or 120/240 VAC:  Transformer wire 11.
I EIO | Wire to the terminal block. |
El2 Depends on input volfage:
120 VAC: Transformer wires 7 and 0. .
All other input voltages:  Transformer wire 9.
EIS Wire to the DC fuse.
El6 Transformer wire 4A.
El7 Negative {—) battery cable.
El18 Transformer wire 1 A.
EI9 Depends on outpst voltage:
208 or 240 VAC: Wire to the terminal block.
120 VAC: No connection.
120/208 VAC: Transformer wire 12.
1207240 VAC: Transformer wire 13.
E20 Depends on output voltage:
208 or 240 VAC: Jumper wire to E4.
120 VAC: No connection.
120/208 or 120/240 VAC: Wire to the terminal block.
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FERRUPS

FE/QFES00-850VA

I FE/QFE1.15 & 1.4KVA

Auxiliary Board Layout
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50, Hz 220/230/240 VAC Models. Auxiliary Board Connections

AUXILIARY Board Connection

Wire Description

Ap| Ribbon Cable to JI on the power board and to J3 on the logic board.
E3 Transformer wire 1
E4 Negative (=) battery cable.
E5 Transformer wire 4.
E5 Depends on input voltage:
220 VAC: Transformer wire 7.
230 VAC: Transformer wire 6.
240 VAC: Transformer wire 5.
E7 Depends on input voltage:
220 or 230 VAC: Transformer wire 5.
240 VAC: Transformer wire 6.
ES8 Depends on input voltage:
220 VAC: Transformer wire 6.
230 or 240 VAC: Transformer wire 7.
I! EIO Wire to backfeed relay terminal 4.
Ell Depends on eutput voltage:
220 VAC: Transformer wire 12.
230 or 240 VAC: Transformer wire 11.
El12 Depends on input voltage:

220 or 230 VAC:
240 VAC:

Transformer wire 13.
Transformer wire 12.

Wire {o backfeed relay terminal 6.

60 Hz, 120 VAC Only Models: Auxiliary Board Connections

AUXILIARYBoar dConnection

Wire Description

J1 Ribbon Cable to J1 on the power board and to J3 on the logic board.
E3 Transformer wire 1.
|| E4 Negative () battery cable. I
I E5 Transformer wire 4. I
E6 Transformer wire 5.
ElO Wire to backfeed relay terminal 4.
El4 Wire to backfeed relay terminal 6. {

800-20
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FERRUPS

FE/QFESQO0-BSOVA

FE/QFE1.15 & 1.4KVA

60 Hz, 120/208/240 VAC Modds Auxiliary Board Connections |
AUXILIARY Board Connection Wire Description
i) | Ribbon Cable to JI on the power board and to J3 on the logic board.
E3 Transformer wire 1.
E4 Negative (-) battery cable.
ES Transformer wire 4.
E6 Depends on input voltage:
120 VAC: Transformer wires 5 and 8.
208 VAC: Transformer wire 6.
240 VAC: Transformer wire 5.
E7 Depends on imput voltage:
120 VAC: Transformer wire 6.
208 VAC: Transformer wire 5.
240 VAC: Transformer wirg 6.
E8 Depends on output voltage:
120 VAC only: No connection.
208 VAC or 120208 VAC: Transformer wire 13,
240 VAC or [20/240 VAC: Transformer wire 12.
El0 Wire to backfeed relay terminal 4.
. Ell Depends on input ve/tage.
120 VAC: No connection.
208 or 240 VAC: Transformer wire 7.
El2 Depends on eutput voltage:
208 or 240 VAC onlv: Wire to cabinet ground.
120 only, 120/208 or 1201240 VAC: No connection.
El4 Wire to backfeed relay terminal 6.
El5 Depends on input voltage:
120 VAC: No connegtion.
208 or 240 VAC: Transformer wire 8.
El6 Depends on output voltage:
208 or 240 VAC only: Transformer wire 11.
120 120420R ar 120/240 VAC: No eannection
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Backfeed Relay Driver Board Layout

J1—\‘

J2_+§§-;20nnunnu
O

“Backfeed Relay Driver
Board Connections

Description:

n

Wire harness to backfeed relay posts“0,”“1,”“2,” and “8.”

J2

Jumper; set for either £ 120 or > 200.

Power Factor Module Board Layout

E5 E
AAY

o (=]

E4 —{=]
o= Ly L
E1 —»
E2 —» O
O - 0
PFM Circuit Board Wire Destription Wire Description
Connection 500,700, and 850 VA 115and1.4 KVA
El Wire to the side of the PFM resistor closest to the |Wire to the closest side of the PFM resistor.
tank capacitor.
E2 Wire to the positive (+) PFM capacitor terminal. [ Wii to the closest PFM capacitor terminal.
E3 Wire to the tank capacitor. Wiie to middle terminal block terminal.
E4 Wire to E9 on the power board. Wire to end terminal block terminal.
ES Wire to the negative (-) PFM capacitor terminal. |Wiie to the far PFM capacitor terminal.
E6 Wire to the remaining side of the PFM resistor. Wire to the far end of the PFM resistor.
800-22
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FERRUPS

00-850VA

Backfeed Relay Layouts

500,700, and 850 VA

From Relay Driver Board .
(PCF-0004) J1-5 o]

From Rela g Driver Boar
{(PCF-0

Linecord L1 or L2 or
Line Filter Board E3

FEIQFE‘I 15 6 1.4KVA

04) J1-3

. From Relay Driver Board
1] (PCF-0004) J1-7

From Rela tgﬂ[‘grwer Board
(PCF-0004) J1-1

e —]
Linecord Neutral or Line
21 /I 51\ [ |7 e Boaro e

From Power Board EI3 /

1.15 and 1.4 KVA

\ From Power Board El 14

From Relay Driver Board
Fr?gcl%el OE?V soe L 1 (PCF0004) " 1 -
From Relay Driver From Retay Driver
Board (PC!|{=-0004 Board (PCF-0004) J1-3
J1-1 or Line Cor Line Cord
Line Filter Board E4 or From Line Filter Board
ne er Bo:
. Relay Driver Board J1-1 2] / @\ 3] Ega%?ﬁl.asy Driver

From Auxiliary Board EIO /

\ From  Auxiliary Board El4

Backfeed Relay | Description | Description
Connections (500,700, and 850 VA) | (1.15 and i.4 KVA)

0 From Relay Driver Board J, pin 5.

1 From Relay Driver Board J1, pin 7.

2 From Relay Driver Board J , pin 1 and From Relay Driver Board J , pin 1 or Line Cord and
From Line Cord L1 or L2 0¥ Line Filter Board E3. | From Line Filter Board E4 or Relay Driver Board J ,

pinl.

4 From Power Board E13. From Auxiliary Board E 10.

6 From Power Board El 1. From Auxiliary Board E14.

8 From Relay Driver Board J|, pin 3 and From Relay Driver Board J , pin 3 ¢r Line Cord and
From Line Cord Neutral or Line Filter Board E4.  |From Line Filter Board El or Relay Driver Board Ji ,
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802 Connection Tables

Logic Board Connections

800-24

K

Pin

1
2

© o~ o DN whN -

= e
B WM — O

8@00-—.10\0‘!.[;00!\)'—‘

—_ =
NRERRNNNRNSgsRocheBRoR

Function

lransformer Temp
5 Volts Reference

[ransformer Temp

fuxiliary Power
2gwer Switch A
2ower Switch B
2ower Switch A
2ower Switch B
Transformer Temp Ref
Not Usd

Not Usd

AC Amps In (=)
Transformer Temp
AC AmpsIn {+)
Auxiliary +12 Volts
Digital Ground
Auxiliary +12 Volts
Digital Ground

Power

Static Switch On{-)
Relay Snubber (-)
AC VoltsOut(-)
AC Volts Out (+)
AC VoltsIn(~)
AC VoltsIn (+)
AC Amps Out {-)
AC Amps Out (+)
Charger Gate(-)
Fail Safe(+)
Auxiliary Shunt
Not Used

Not Used

+ Battery

Charger Shunt (~)
Charger Shunt (+)
Heatsink Temp (+)
Heatsink Temp (-)
Digita Ground
Let? Gate

Digital Ground
Right Gate

Digital Ground
+12 Valts In
Digital Ground
+12 Voltsln
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FEQFES00-850VA
FE/QFE1.15 & 1.4KVA

Logic Board Connections
Jack Pi Function

J4 Ambient Temp
l 45 Volts Reference
2 Ambient Temp

5 Battery Select

! +3 Volts DC Battery

. 2 +3 Volts DC Battery Backup
J6 ROM

l ROM Address Line

2 Common

3 +5 Volts DC

J8 Beeper Frequency
1 CPU Timer

2 Common

3 Ripple counter

J9 Beeper

l Beeper

2 Digital Ground
Ji0 Light Emitting Diode (LED) Panel
Power Switch B
Power Switch B
Not Used

Not Used

Power Switch A
Power Switch A
Not Used

Ready LED (-)
Charger LED
Inverter LED (-)
Fail Safe {+)
Alarm LED (-)
+12 Volts DC
+12 Volts DC
FD Select

Digital Ground

J11 PFM Temp

! +5 Volts DC
2 PFM Temp
J12 User Power Select
+12 Logic
+12 Fused
+12 Auxiliary
Ready to Send
Ready to Receive
Chassis Ground
Clear to Send

Ready to Receive
Chassis Ground

© O~ O T N w N

= B e
oo~ W —=o

J13

J14

CON — WO o — wWwN)—
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800-26

Logic Board Connections

Jack Pin Function
s Handheld

] Digital Ground

2 Transmit

3 Ready to Transmit

4 Ready to Receive

5 Ready to Receive

6 Fused +1 2 Volts DC
Ji6 Console

I Not Used

2 Fused +]2 Volts DC

3 Ready to Transmit

4 Not Used

5 Transmit

6 Not Used

7 Clear to Send

8 Not Used

9 Ready to Send

10 +12 Volt DC Leve

1 +12 Volt DC Level

12 Not Used

13 Digital Ground

14 Not Used

15 Not Used

16 Emergency Power On

17 Not Used

18 Not Used

19 Not Used

20 Alarm Normally Open

21 Inverter Normally Closed

22 Alarm Common

23 Inverter Normally Open

24 Alarm Normally Closed

25 Inverter cOmmon

26 Not Used
n7 External

! External

2 Digital Ground
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Jack

E4
ES
E6
E7
ES8
E9
EIO
Ell
El2
EI3
El4
EI5
EI6
EI7
EI8
EI9
E20

WOVA L

wer Board Connections

Function

AC Volts Out
TransformerOut
TransformerOut
AC Volts Out
AC Volts Out
AC Volts Out
TransformerOut
AC Volts In

AC Volts In

AC Volts In
Transformer In
(+) Battery
Inverter Drive A
(-) Battery
Inverter Drive B
AC Volts Out
AC Volis Out

J

0 ~N o —

NN NNPNODRON P s s e s
DU RWNPFRPO®OW® U WP — o €

Logic Cable
Static Switch Drive
Relay Drive

AC Volts Out (-)
AC Volts Out (+)
AC Volts In {-)
AC Volts In (+)
AC Amps Out (+)
AC Amps Out (-}
Charger Enable
(+) Fail Safe
Auxiliary Shunt
Keyed

Keyed

(+) Battery
Charger Shunt{-)
charger Shunt (+)
Heatsink Temp (+)
Heatsink Temp (-}
Gate common
Gate A

Gate common
Gate B

Ground

(+) 12 vDC
Ground

() 12VDC

J2

3

—

On/Off Switch
(+) DC to On/Off Switch
(+) DC from On/Off Switch

Wi W

optional charger
Charger Enable
Ground

(+ 12VDC
Keyed

=(+) 12 VvDC
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FERRUPS

FE/QFES00-850VA

FE/QFE1.15 & 1.4KVA

80027



e

800-28

Best

FPowenr

1.15 and 1.4 KVA Power Board Assembly Connections

E4
E5
E6
E7
E8
E9
EIO
Ell
El2
EI3
El4
EIS
EI6
El7
EI8
EI9
E20

J1

Jack

Pin

Power Board Connections

Function

AC Volts Out
Transformer Out
Transformer Out
AC Volts Out
AC Volts Out
AC Volts Out
Transformer Out
AC VoltsIn
AC VoltsIn
ACVoltsIn
Transformer In
(+) Battery
Inverter Drive A
(-) Battery
Inverter Drive B
AC Volts Out
AC Volts Out

© 0O~ O U WN —

NN NN il s ol

Logic Cable

Static $witch Drive
Relay Drive

AC Volts Out{-)
AC Volts Out (+)
AC VoltsIn(-)
ACVoltsIn(+)
AC Amps Out (+)
AC Amps Out (-)
Charger Enable
(+) Fail Sefe
Auxiliary Shunt
Keyed

Keyed

(+) Battery

Charger Shunt (-)
Charger Shunt (+)
Heatsink Temp (+)
Heatsink Temp (-)
Gate Common
Gate A

Gate Common
GateB

Ground
H12vVDC
Ground

(+y 12 VDC

J2

ot

On/Off Switch
(+) DC to On/Off Switch
(+) DC from On/Off Switch
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FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

1.15 and 1.4 KVA Power Board Assembly Connections

Power Board Connections

Jack

Pin

Function

3

[ BN ST S e

Optional Charger
Charger Enable
Ground

(B 12VDC
Keyed

(+) 12 VDC
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i .

115 and 1.4 KVA Power Board Assembly Connections
Auxiliary Board Connections
Jack Pin Function r
El Suppressor Capacitor
E2 Ground
E3 Drive B
E4 (-) Battery
ES Drive A
E6 Transformer In
El (Refer to Transformer Schematic)
ES (Refer to Transformer Schematic)
E9 ACVoltsIn
EIO AC Volts In
Ell (Refer to Transformer Schematic)
El2 (Refer to Transformer Schematic)
ElI3 AC VoltsIn
El4 AC Voltsin
EI5 (Refer to Transformer Schematic)
El6 (Refer to Transformer Schematic)
Jl Logic Cable
1 Static. Switch Drive
2 Relay Drive
3 AC Volts Out(-)
4 AC Volts Out{+)
5 AC Voltsin(-) .
6 AC VoltsIn(+)
7 AC Amps Out (+)
8 AC Amps Out(-)
9 Charger Enable
10 (+) Fail Safe
11 Auxiliary Shunt +
12 Keyed
13 Keyed
14 (+) Battery
15 Charger Shunt {-)
16 Charger Shunt (+)
17 Heatsink Temp (+)
18 Heatsink Temp (-)
19 Gate Common
20 Gate A
21 Gate Common
22 GateB
23 Ground
24 () 12 VDC
25 Ground
26 (+) 12 VvDC
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Power Factor Module Board Connections

Connection Function
El PFM Capacitor (+)
E2 PFM Resistor Hot
E3 AC Volts In Hot
E4 AC Volis In Neutral
Es PFM Capacitor (-)
E6 PFM Resistor Neutral

Backfeed Relay

Driver Board Connections

[ Fack Pin Function
n i AC Input Hot
2 Not Used
3 AC lipuit Newiral
4 Natt Used
5 Relay Coill AC Hott
L e S—
7 Relay Coil AC Neutral
J2 1 Relay Reference < 120 Volts AC
2 AC Volts In -
. 3 Relay Reference = 200 Volts AC

FERRUPS

FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

500-850VA Line Filter Board Connections (TUV Option, Not Used on Newer Models)

Jack Function
El AC Line
E2 AC Line
E3 AC Line
E4 AC Line

1.15 and 1.4 KVA Line Filter Board Connections (TUV Option)

Jack ‘l

Function

El | AC Line Out to Relay

E2 No Connection

E3 No Connection

E4 AC Line Out to Relay

E5 AC Line in from Line Cord or Hardwire
Es AC Line in from Line Cord or Hardwire

.
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803 Block Diagram

e
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00-850VA
FEIQFE1 15 & 1.4KVA

804 System Schematics

FE/QFE 500,700, and 850 VA

‘
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FE/QFES00-850VA
FE/QFE1.15 & 1.4KVA

FE/QFE 1.15 and 1.4 KVA
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