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0

FESOOVA, FE700VA,  FEUOVA, FE1 . 1 SKVA, FE1.4KVA,
QFESOOVA, QFE700VA, QFE850VA, QFEl. lSKVA, QFE1.4KVA

This &~ceManuul  explains how the FERRUPS operates; how to maintain the unit, troubleshoot problems, and replace
major parts; and how to contact Worldwide Service You’ll fmd this information grouped in these sections:

Section 100 General Information, Worldwide Service hrformation,  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 Technical Information Publications -TIPS  and (Q)TIPs
Section 800 Pictorials that Identify Parts, Connection Tables for the Circuit Boards, and System Schematics

Note: This Service Manual often  refers to the User and Insfallation  Manuals that came with your unit. To understand
the FBRRUPS  better, you should be familiar with the C&r  and Znsfallation 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 intend

@Idistribution and use by Factory Authorized Technicians for maintenance of Best Power products only. Best Power doe
assume any liability for damages arising l?om  unauthorized use. Technical  information and specifications are subject to change
without notice.

LIPS units are designed to provide power under a variety of operating conditions. Dangerous voltages may ,be,  present even k
4C line voltage is removed. TEST BEFORE TOUCHING!

Turn off the FERRUPS  unit according to the procedure describing “How (and When) to Shut Down Your FERRWPS” the C-I<
FERZNZP,S  UseiManuol  (Section 308). Make sure that the FERRDPS  batteries and AC input are off or disconnscted  befon
you perform service on the  unit.

Nq  Thisunit  wntains ekc@ostatiosensitivedevices.  tfyou do not folIowproper  ESD procedures, you may cause seven
w damage to the electrical circuitry.

FEENIPS  batteries are high current sources. Shorting battery tenmnah  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) &WlyS  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
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UNINTSRFIUPTIBLE
P O W E R  S Y S T E M S

TIP 605
234s
June 24,1896

A FERRUPS” Scheduled Maintenance and Service Call Report Form
For ME, QME, FD, QFD, FE and QFE Models

Please check one: 0 Maintenance q Service
Technician
LOCATION OF SYSTEM: Model Number
Company Name, Address and Phone Number

Service Order Number
Technician ID  Number-
Serial Number

work  Ins!nlctiom
BypassType:  0 BBM CIMBB 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 UF’S

3 . Is the UF’S  environment clean and fixe  from dust  and dir t? YesO No q If not, correct the problem at this time.

YOU MUST E-R BYPASS THE UPS OR SHUT DOWN THE LOAD EQUIPMENT FOR STEPS 4.5,  AND 6.

4 . l%orSaver  models  only:  Is your battay  extensiar$le  @A&0024)  installed at this time7 Yesa Nom- Ifnot, youmtlst install
it now. To do this  you must turn  off the TIz?pS.  Before l&aUing  the cable, make sum the DC switch is in the “Off’ position.

CAUTION!
e

\
Turn off the UPS and then rem e AC line and DC input pom?r before removing
the awer  and contin”inS  with &,v and 6. TEST BEFORE TOUCHQVG!

5 afomt  B visual  inspect ion of  the UPS. Check al l  terminal  connections (b$Jery, AC Input,  and AC Output) . Are  conncctiolls  tigh<  tieee

of corrosion and in good  condi t ion7 Yeso Nom Ifnot,correct  the prirhlem at this time.

6 . FD and FE 4.3 WA - 18 KVA models only  -Are  there open fuses or  physical  damage on the Spike Suppression Board?

YesO Nom If yes, correct the pmblem at this time.

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

I - - - - - - ‘ - - - -
hwter  2 AlE3lltl 2----

Lo8 3------ Log 3-------.-

4---- 4----

5---- 5-------

8 . Is there  anything in  the  logs  that  impl ies  the  UPS wil l  not  susta in  the  equipment  dur ing an  outage? Notify  the  s i te  that  you are going
to perform a battery load test  and that  in the unlikely event of  a problem, al l  equipment should be prepared for B power outage.

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

9 . Is cusbmm using UPS contacts  for  a  communicat ions l ink? Take the necessary precautions so  that  this  contact  closure will not  cause
B premature shutdown. For ME or FD model?: Perform a banery test by pressing [CONTROL] 1771 [ENTER] ENTER].  For FE
models: Perform B system  test by pressing [CONTROL] [7]  [ENTER] ENTER].

LPT-0605K Copyright 1996, Best Power, a division of General Signal Power Systems, Inc RESTRICTED
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10. Perform an  alarm test  Check the LED status indicators  to make sure  they work when they should.

11. Battery  load test.  Remove AC line 6zmthe  UPS. Witb a load applied, run  &tier  for 10 minutes per battery string or until each battery
mxmres 11.5  vol ts . Record  voltages below in the “Inverta  On With Load” column Circle the date code  for any  bad batterin

I -
Battery Number 1 2 3 4 5 6 1 8 9 10

hverter  on With Load
-.-_

eI “ate  cod,

12. Fill in the parameters in the following list that apply to the model being  tested.
Parameter Number Onhwier  Q&&z Parameter Number Onlnverter  Q&&
0 Time xxx
1 VoltsIn
2 Volts out

3 Reserved (I In  FD/QFD only)
41out

5 VA Out
6IBatt

7VBatt
8 Freq

9RnTm

10 Date x x x
11 Amb  Temp
12HSTemp

13 Reserved (%  Hum FD/QPD only) X X X

14 Xfm Temp  (certain FE models)

14unitrD(MEorlDmly) x x x
15 unit ID  (FE only) x x x

16FullM%
17 watts

18 PF
19 vALiit

2o#Fwrout

21 #OvrLds

22 SysHrs

23hvMin

26 Test Results (FE only)

TiidDate

Logic  RAJRD
Invgate  I./R
Batt RTiDC

67 Hi Batt

73 Pkl (FD only)
74 Pk2 (FD only)

13.

14.

IS.

xxx
xxx
xxx
xxx
xxx

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  a l l  pats ,  including bat ter ies ,  used to repair  the system.

Travel time Time o n  S i t e unit Operational? Yes/No Return  Trip required? Yes/No

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

P.O.# A-by Verified  by (BEST employee)

Site Representative’s signature
Ib.W.rdud-.b~d~Wd~.J,,~QhW3U~,

se&e  Replemive’s  tim

TIP605June1996
2 RESTRICTED

‘,,
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U N I N T E R R U P T I B L E TIP 605
P O W E R  S Y S T E M S 2245

June 24,1996

P
FERRUPS@ Scheduled Maintenance and Service Call Report Form

For ME, QME, FD, QFD, FE and QFE Models

Please  check one:  0 Maintcnaoce 0 Service
Technician
LOCATION OF SYSTEM: Model Number
Company Name, Address and Phone Number

Service Order Number
Technician  ID Number-
Serial Number

work Iosbuctiotls
BypassType:  q BBM OMBB Date and  Tie of service
1. Name and  signatwz  of contact person  who authorized the maintenance and UPS test.

2 . Comments  or  problems regarding the UPS

3 . Is  the  UPS ctwironmcnt  clean and free  f rom dust  and dir t? YesO No 0 Il 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 . FltmrSavermodela  ody: Is your  battery  cxtensicac+Ic~-C’O24)  installed at this  time? YesO Non- If not, you In*  install
it now.  To do tbis you must turn  off the TWPS.  Belore  *g the cable, make sure the DC witch ic in the “Off’ position.

CAUTION!
e

Turn all the UPS and then r&w AC line and DC hput power before removing
the cover and contbwb~g with s&p.~  5 and 6. TEST BEFORE TOUCHING!

5. Arc connections t ight ,  free_ aform  a visual  impcction of the UPS. Check all terminal connections ;bFay,  AC Input, and AC Output).
of corrosion and in good condition? Yeso No0 ff not, correct the problem at this time.. .

6 . FD and FE 4.3 WA - 18 KVA mod&  only - Arc  there  open  fuses or physical damage on the Spike Suppression Board?

YesO  No q Ilyes,  correct  the problem at this time.

1 . Lis t  the  f ive  most  recent  invertcr  and alarm log  events

l---.---.--- I-..-----
Inverter  2 __ - __ - AIPIIYI 2----

Lo8 3---- Lo8 3---..---.-...-

4------ 4------

5--.-.----- 5----

8 . 1s  there  anything  in  the  logs  tha t  impl ies  the  UPS will not  sustain the equipment  during an  outage? Notify the si te  that  you arc going
to  perform a battery load test  and that  in the unlikely event of  a problem, al l  equipment should be prepared for a power outage.

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

9 . IS customcraving  UPS contacts  for  a  communicat ions l ink? Take the nccessay  precautions so that  this  contact  c losure wil l  not  cause
B pmnamrc shutdown. For ME or FD models: Pcrfonn a battery test by pressing [CONTROL] [77] [ENTER] [ENTER]. For FE
,,,odels: 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
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Section 100 Introduction
e01 General Information

This ServiceManual supplements the FERRUPS User Manual you received with your unit. You should be familiar
with the User Manual before you use this Service Manual. If the User Manual 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 repair them:

60 Hertz 50 Hertz
FESOOVA QFE5OOVA
FE’IOOVA QFE700VA
FE850VA QFE85OVA
FEI.ISKVA QFEl.lSKVA
FE1.4KVA QFE1.4KVA

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

FEFKnnnnn  or QFEsKnnnnn

In these examples, s = the unit sire (500, 700, or 850 VA or 1.15 or 1.4 KVA), and nnnnn =  the unit’s unique
serial number.

This manual describes all units with the 8.0 1, 8.02, 8.03,8.04,  8.05,8.06,  or 8.07 software versions.

In versions 8.01-8.05,  parameter 120 shows your unit’s software version; you can display tbis parameter by
pressing [DISPLAyI  [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] [l]  [3] [7]  [ENTER].

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

This manual does not cover available options, Customer Purchase Qptions  (CPOs),  or changes that were made in
the FERRUPS product after this manual was published. If you have any questions, please caU  Best Power
Worldwide Service (See Section 102 below.)

102 Worldwide Service

Best Power has an outstanding Worldwide Service center. Please write or call if you have a FERRUPS problem
or question. When you call Worldwide Service, have the FERRUPS serial number (see  the label on the back of the
unit or inside the front door). Best Power tiles all service records and system modifications by serial number.
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You can contact Best Power by phone, fax, TELEX, Bulletin Board Service, or CompuServ.  The Worldwide -
Service center is open every business day from 7:00 am to 1l:OO  pm Central Time, but takes calls 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 call Sales toll-free in the U.S.A. and
Canada, (For other couutriea,  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:
Worldwide Service Fax:
General Fax:
TELEX
Sales:
General Office:
BBS:
CompuServ:
World Wide Web Site:
e-mail address:

Mailing Address:
Best Power
Worldwide Service
P.O. Box 11
Nedah,  WI  54646

I-800-356-5737 (U.S.A. and Canada) or I-608-565-2100
I-608-565-2509 (U.S.A.) or I-608-565-2799 (h-&rnational)
I-608-565-2221
701934
I-800-356-5794 (U.S.A. and Canada)
l-608-565-7200
l-608-565-7424
Go BEST at any ! prompt.
http://www.bestpower.com.
best.power@bestpower.gensigcom

A variety of technical services are available Gem Best Power Worldwide Service

Telephone Support: If you have a question about a FERRUPS, call Worldwide Service. at l-800-356-5737
or l-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 arrange to have
your system repaircal by a Best  Power factory-trained technician. Call Worldwide Service
for price and scheduling  information.

Service Training: If you would like to arrange training for your in-house service. technicians, call 1-800-
356-5794 (in the U.S.A. or Canada) or l-608-565-7200 for pricing and workshop
information.

103 Warranty Information

As stated in the Limited Two-Year Warranty in the User  A4anua1,  the warranty period is two (2) years from the
date of initial retail purchase or delivery, whichever is earlier. 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 sum  you call for a Return Material Authorization or RMA
number first; see Section 104 below,) The customer is responsible for all freight charges.

0
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FERRUPSFE!c!FE500-s50�Al  m FE/CIFE1.,58  I.�lK�A
Customas  who purchase the Customer Protccuon  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 Manual for
details. lfa product fails while it is under warm@,  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 failed parts for repair, but in either case the failed part must be repairable to qualify
for the Non-Warranty Exchange Parts pricing.

To order exchange parts, call Best Power Worldwide Service at l-800-356-5737 or l-608-565-2100 (or call the
nearest Best Power of&e).  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 call Best Power Worldwide Service for more information,
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105 FERRUPS Specifications, Standard 50 Hertz Models
0

L Model Q F E S O O V A  1 QFE’IOOVA  1 QFESSOVA ) QFEUSKVA 1 QFEL4KVA \

DC Amps Maximum (Nominal

220 VAU2.6 amps 2 2 0 VACR.9 amps
230 VACR.5 amps 2 3 0 VA’J3.8 amps

2 3 0 VA’J2.2 amps 2 3 0 VA’J3.l amps

220 VAU4.4 amps 2 2 0 VAU4.9 amps 220 VAC15.7 amps
230 VACI4.2 amps 2 3 0 VAC14.6 amps 230 VAC15.4 amps
240 VAU4.0 amps 2 4 0 VAC14.4 amps 240 VACl5.2 amps

220 VACi3.8 amps 2 2 0 VACX.0 amps 220 VACl6.4 amps
2 3 0 VAC0.6 amps 2 3 0 VACI4.8 amps 230 VAU6.2 amps
240 VAC13.5 amps 2 4 0 VAC14.6 amps 2 4 0 VAC15.9 amps

147 dB r49 dB s49 dB

71 9 5 136

IlDC Voltage (Nominal) I 12 I 12 I 12 I 12 I rz ll
llE&icncy (Line) I ~85% I L 86% I 185% I ~88% I 288% I I
Frequency (Line) 50Hz,M.O1-3  Hz  50Hz,M.01-3  Hz  50Hz,~.01-3 Hz  5oHz,ti.o1-3  Hz  50Hz,M.01-3Hz

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: 2 1 0 2 7 7 361 3 7 2 4 6 5
KWihour: 0.062 0.081 0.106 0.109 0.136

Isolation Q PF Q PF Q PF QPF Q OF

Noise Rejection-C!ommon Mode
Transverse (?+m~d) Mode

Opmting  Tcmperahlre

Relative Humidity

>120 dB
z-60 dB

O-IO” c
32-104” F

O-95% “cm-

>120 dB
a60 dB

O-40” c
32-104” F

O-9.5%  non-

>120 dB
%O dB

Ob40”C
32-104” F

O-95% non-

>120 dB
%O dB

Ob4O”C
32-104” F

O-95% IlO”-
condensing

SOOVA  or 350 W

150% surge
125% 10 Min.

(Line)
110% 10Mi”.

condensing

700 VA or 500 W

150% surge
125% 10 Min.

(Line)
110% 10Min. llO%lOMin.

II
Runtimc Min. Full Load (Half)’

Unit Woiaht:

W-W (IWZrteI) (IlWrter) (lW&X) @lWtCr)
9 Min. (25) 14 Min. (35) 11 Min. (28) 12 Min. (29) 14 Min. (37)

II without w/Standard Battery: Battery: 22.2 28 kg. kg. 36.3 25 kg. kg. 27.7 39 kg. kg. 41.7 59.9 kgs. kgs. 45.4 69.9 kg& kgs. I
Load Regulation I l 3% I * 3% * 3% * 3% * 3%

’ 1 IO, 115, 120, and 200 VAC input is also available.
‘For units  with  a standard charger; values increase for 15-amp  chargers. See the Instal/ationManual.  The input current shown is
for the unit itself, without a bypass switch and with the charger at maximum capacity. For other circumstances, see the
Installation Manual.
3 100, 110, 115,  120, and 200 VAC output is also available.
’ Standard runtimes; longer runtimes are available as  options.
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106 FERRUPS Specifications, Standard 60 Hertz Models

FESOOVA FE’IOOVA FESSOVA FEL15KVA FElAWA

t I20 VAU4.6  amps 120 VAC15.6  amps 120 VAU6.6  amps 120 VAU8.9 amps 120 VAC/ll  Amy
2 0 8 VA’J2.4 amps 2 0 8 VAU2.8 amps 2 0 8 VAU3.7 amps 208 VA’Z5.0 amps 2 0 8 VACI6.0 am,
2 4 0 VACl2.I amm 2 4 0 VACRS Amos 2 4 0 VACl3.2 Amp 240 VACl4.2  amps 2 4 0 VAC15.3 am,

f-~~  ~~~ 1 I I I

t 120 VAU4.1 amos 1 120 VACi5.9 amm i 1 2 0 VAG’7.0 amps 1 120 VAUP.3 amps 1120 VACil2 amp

I 208 VACi2.3 an& 208 VAU3.3 a&
240 VACXZ.1  amps I 240 VACi2.8 amps 240 VACl3.4 amps 240 VACl4.7 amps 240 VAC15.6 anIf

ihudible Noise ~41  dB ~41 dB

IIDC Voltage (Nominal) 12 I 12 12 12 12

~85% 188% 288%

60 Hz,+O.Ol-3 Hz 60 Hz,M.Ol-3  Hz 6OHz,Slo.O1-3 H

5% or less m 5% or less THD 5% or less THTJ

361 3 7 2 4 6 5
0.106 0.109 0.136

IiTXiiciency  (Line)

I QPF I QPF Q PF QPF

>I20 dB >I20 dB
%OdB %O dB

QPF

>12odB
%OdB

>I20 dB >12odB
1 1 >60dB%OdB

without Bsttay:

850VAor600W 1 l.lSkVAorSOOW  1 1.4kVAorlkW

150% surge
125% 10 Min.

(Line)
110% 10Min.

mv-0

9 Min.  (25)

150% surge 150% Surge 150% surge 150% surge
125% 10 Min. 125% lOMbI. 125% IO Min. 125% 10 Min.

(Line) (Line) (Line) (Line)
110% IO Min. 110% 10 Min. llO%lOMin. 110% 10 Min.

(IlWtiCI) , (IlVcrtCr) (hWt.X) (kWkr)

14 Min. (35) I I1  Min.  (28) 12 Min.  (29) 14 Min. (37)

45 Ibs.
I

51 Ibs.
58 Ibs. 76 Ibs.

57 Ibs.
82 Ibs.

86 Ibs.
126 Ibs.

94 Ibs.
148 Ibs.

* 3% * 3% l 3% 13% * 3%

’ These input voltages arc also available: 200 and 220 VAC
2 For units with a standard charger; values increase for 15 amp chargers. See  the Installation  Manual. The input current
shown is for the unit itself, without a bypass switch and with the charger at maximum capacity. For other circumstances,
see  the Installation Manual.
3 These  output voltages are also available: 100,200,220,  and 277 VAC.

Standard runtimes;  longer nmtimes are available as options.
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Section 200 System Description and Theory of Operation

FERRUPS System Description

FERRUPS protects sensitive electronic  equipment from  blackouts, brownouts, spikes, noise, and frequency shifts
while it provides constant computer-grade power. FEFWJPS  is a line-interactive uninterruptible power system. Each
FERRUPS unit inchkies  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 serial data port. The
FERRUPS is easy to install 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
unintemrptible  power.  In the normal operating mode, the ferroresonant transformer tiltcrs line power and protects the
critical load 6om  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 invertcr  turns on. This “flywheel effect” can supply power to the loads for eight to sixteen
milliseconds.

On Line

Figure 1

On Inverter

Figure 2

IfAC  line fails or line  tbcquency  is too high, too low, or unstable, the FERRUPS microprocessor detects the problem
in as little as 260 microseconds. FERRUPS then switches  off the AC line input and turns on the inverter  in phase. The
invcrter converts DC power from  the batteries into pulse-width modulated DC and supplies it to the ferroresonant
nansfonncr.  The fcrrorcsonant  transformer takes the pulsed DC and waveshapes it into computer-grade AC. Because
of the “flywheel effect,” there is no break in output power.
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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
ham off and AC line is switched to the ferroresonant  transformer. This transfer occurs almost instantly, and, with help
from the “flywheel effect,” provides continuous AC output.

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 although the input failed, UF’S  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.

202 System Theory of Operation

Note: The theory of operation is the same for 5OOVA,  700VA,  850 VA, 1.15 KVA and 1.4KVA  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 all five (5) models -  and then only if you recalibrate the
system and reprogram the logic board for the model it is installed in.

The FERRUF’S uses four  (4) system modes:  “Auto,” which is for normal operation, “Inverter”  and “Line Condition,”
which you can select  from the control panel for testing, and “Off,” which bans the FERFWF’S  off. Section 300
explains these modes in more detail.

In the Auto mode, the FEFWJPS  normally 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 continuously monitor AC line
voltage.

0
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-The FERRUPS during normal AC Line operation:

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, the  control
eke!mnics  turn  off the static switch. This removes AC line from the transformer’s AC line primary. Before output voltage
begins  to decay, the inverter  pmvides  pulse-width modulated DC to the ferroresonant transformer’s inverter  winding. The
tkromsonant  transformer transforms the pulsed DC into a high-quality sine-wave output. The transfer process is complete
witbin  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 FERRUPS during AC Line loss: 0

Figure 5

While the FERRUF’S  runs  on inverter, the microprocessor continues to monitor all 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 values plus stored battery capacity and the measured VA load, the
microprocessor estimates the runtime  remaining. You can see this runtime  by displaying parameter 9, either on the
contml  panel or on a terminal connected to the RS232 port. when estimated runtime  falls to five (5) minutes (or the
value you have programmed into parameter 68),  the FERRUPS sounds a Low Runtime  alarm. 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 returns,
the FERRUF’S restarts automatically, unless you have changed parameter 77 (Auto Restart). The FERRIS 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. A&r the AC line rehans,  the system matches the inverter phase and f?equency  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 stable; this time is normally one (1) second, but you can adjust it using parameter 58. The
microprocessor then lmnsfers  the system back to line by tmning off the inverter  and closing the AC static 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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FERRUPS

The micropnxessor  also 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 real-time decisions based on these comparisons.

If any of these parameters  go beyond  preset limits, the FERRUPS alarms with an audible Morse Code and enters the
cause of the alarm  condition into an internal 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-l The Logic Board

The logic board controls all 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 circuiny.  In all system modes, the monitoring circuitry receives its conditioned and scaled
signals 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 external

commands) to make  decisions for controlling the FERRUPS’ operation. By itself,
the microprocessor could not monitor all 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 analog, not digital.
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Phase-Locked-Loop:

Snubber Circuit:

Communication
Interface:

Power Supplies:

Miscellaneous:

200-6

PThe fast-acquisition A/D (analog-to-digital) converter solves the first problem b
sampling the signals on a time shared basis. The converter solves the second
problem by constantly converting the analog voltage and current signals to digital
signals that the microprocessor can accept. To do this, the fast-acquisition A/ D
converter uses calibration factors in stored memory to offset the actual voltage and
cmrent  reading. These calibration factors are necessary because components used
in manufactnring  normally have slightly d&rent  values; the calibration factors only
change when the unit is recalibrated. (See Section 403.) You can display the
calibration factors from an optional 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 manually change the system mode from
hnwter On to Auto, you can actually hear the PLL shift or slew the phase.) You can
accelerate the rate of phase shift or “slew rate” by changing parameter 53. This
change  is usually 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 signal t?om  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

loreach=  approximatciy  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 iets  you
enter commands on a control panel or terminal connected to the RS232 port. The
RS232 pat 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 crcatc +.5  and -9 volts for use on the logic board. The logic
board also 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  contacts.
These contacts provide inverter on and alarm signals at the RS232 port.
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203-1.2 Monitoring Functions

AC Line Voltage:

AC Output Voltage:

AC Amps Out:

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
signal conditioning. This then becomes the AC sensing signal for the lime detect
circuitry and for monitoring of the AC line voltage. The High AC Input alarm is
based on this level. This signal also lights the AC LINE LED on the FERRUPS
tiont panel and is available as a true  RMS display on the con!rol  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 scaled (stepped-down) through the output monitor transformer. This
voltageenters the logic board and is used to determine  actual output voltage. Low
and High AC Out alarms are based on this level. The V Out parameter (2) is used
to calculate the VA out, watts, and power factor, and it is available for true  RMS
display on the control panel or a terminal 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
signal passes through the power board or power board assembly for spike
protection and scaling and then passes to the logic board. This true  RMS signal is
used to calculate the VA out, watts, power factor,and  crest factor, and it is available
for display on a control panel or terminal connected to the Rs232  port. (See
parameter 4 in Section 308.)

This signal originates on the power board or power board assembly at 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
6om  the power board to the logic board. When  the FERRUPS is in the Auto mode
using AC line, the battery  charger current passes through the shunt. When the
FEFXUPS  is naming  on battery power, FERRUPS uses this DC current signal 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 terminal
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 runtiie while the FERRUPS is running on
battety  power and for determining Low Battery and Near Low  Battery  alarms and
for battery charging voltage levels. You can display battery voltage on a control
panel or a krminal connected to the RS232 port. (See parameter 7 in Section 308.)

FERRUPS also monitors the ambient temperature, heatsink  temperature, and Power
Factor Module temperature; 1.15 KVA and 1.4 KVA models also monitor
transformer temperature.
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l 0FERRUPS monitors atiient temperatire  dir&y  from  a negative temperature
coefficient  thermistor coonectcd  to the logic board.

l Heatsink  temperature, which originates from another negative temperature
co&cient thermistor on the heatsink  (which is mounted on the power board),
provides a signal that passes through the power board.

l Power Factor Module temperature originates from a negative-tcmperahue-
cocfftcient  thermistor mounted on the Power Factor Module.

l FE 1.15 KVA and 1.4 KVA models  monitor the transformer temperature
from  a negative temperatom  coeff%%nt  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 temperatores  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.)

203-1.3 Control Signals

The logic board uses the monitored signals to generate appropriate FERRUPS responses and to control
FERRUPS operation. The control signals all originate on the logic board (except for the battery charger) b u

aare conditioned or amplified on the power board (or power board assembly). The paragraphs below explain
these signals:

Relay Drive (500-850 VA): The relay drive is used in 500,700, and 850 VA units. When the FERRUPS is
in Auto or Line Condition mode, AC line is applied to the ferrorcsonant
transformer’s AC primary winding  by means of a relay on the power board.
This relay is controlled by the relay drive signal from  the logic board. When the
relay drive signal is low, the relay is closed, allowing line to the transformer.
When the relay drive signal is high, the relay is open, removing line from  the
transformer.

Static Switch Drive
(1.15-1.4 KVA): The static switch drive signal is used in 1.15 and 1.4 KVA units. When the

FERRUPS is in Auto or Line  Condition mode, AC line is applied to the
ferroresonant transformer’s AC primary winding by means of two (2) SCRs
placed back-tc-back on the auxiliq power board. The two (2) SCRs  are called
the static switch; they  are controlled by the static switch drive signal from the
logic board. When this signal is low, the static switch is on, allowing line to the
transformer. When this signal is high, the static switch is off, removing line
from the transformer.
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Inverter  Gate Drive: When FERFUJF’S  is operating normally in the Auto mode with AC line applied,
the inverter  section of the system is not operating. When the FERRWS  must
tiansfa  to ioverter,  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
actually consists of two (2) timed signals, 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 f?om  the clock on the microprocessor. Signals A
and B are applied to the gates of the switching MOSFETs.

Battery Charger Enable: The actual control circui!q for the battery charger is within the battery charger
section of the powa board or power board assembly. The battery charger could
operate independently of logic board control. There are times, however, when
intervention tiomthe  logic board is desirable. Because of these times, the logic
board sends a battery  charger enable signal to allow the battery charger to
operate. If, for instance, a High Battery alarm occors,  the logic board disables
the battery charger to prevent damage to the batteries.

POWER BOARD ASSEMBLY
I

Figure 6 Figure 7
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203-2 The Power Board/Power Board Assembly

500,700, and 850 VA models have apower board. 1.15 and 1.4 KVA models have apower board assembly
made up of apower  board and an auxiliary board mounted on the same bracket and connected in parallel. The
powerboardinthe  SOO-850VA  aodthe  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.



203-2.1 Power Board Subsystem Functions

Fail Safe
(1.15-1.4 KVA only):

0

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).

Static Switch Drive
and Soft-start
(1.15-1.4 KVA only):

Inverter  Gate Drive:

12-v&  DC
Power Supply:

Battery Charger:

This circuit provides two (2) benefits:

1) it lets the FERRUF’S continue to supply output power and charge the batteries
as long as AC line is available; and

2) it lets you start the onit  when the batteries are low.

Since the Fail 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 lost, it sounds
an alarm. 500,700, and 850 VA models do not have the Fail Safe function.

The logic board generates  a static switch drive signal (low for on, high for off) that
is passed through the power board, then to the static switch driver board, and then
to the static switch. when the FERRUF’S is initially tomed  on, the inrush curren
to the ferroresonant  transformer could exceed the input breaker requirementa
because the tank circuit can store a large amount of energy. To eliiate any
problem with this inrush, the logic board sofhvare  includes a “soft-start.” Instead
of allowing the gate signal to fully tarn on the static switch at zero  cross, the
FERRUF’S software changes the signal phase so the static switch frst comes on
very late in the half cycle. After the tank circuit is energized, the signal goes back
to switching near zero  cross.

These signals (A and B drive) from the logic board are amplified and pulse-width
modulated.

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

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 baw 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 MOSFETs.
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Inventer: The inverter  consists 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 SCK  and a temperature sensor. ln SO0  VA-l.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 signals:

AC Input Voltage: This sigual comes  from  the.  terminal block. It is fmed 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 Fl,  a
five (5)~amp fuse, and it is stepped down by transformer Tl.  Then, it is passed to
the logic board.

AC Amps Out: This signal is generated by a current transformer below the terminal block, and
passes to the logic board through the power board (or power board assembly).

I Battery: This signal, 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 horn  the battery,  is scaled and provided to the logic board.

203-3 The Ferroresonant Transformer

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

The fast  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 primruy  winding is bifilar-wound for 12
volts pulsewidth  modulated DC from the inverter;  when the unit is using AC input (utility) power, this winding
is also used as an AC voltage source. for the battery charger.These  two (2) windings are connected magnetically.
This group of windings also includes a Faraday shield for increased transient reduction.

The second group ofwindings  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 comic&d 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 specially 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
pmvides  the energy needed for the “flywheel effect”  and supplies the current required to saturate the load tiding
window in the transformer. 0

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-break power, sine-wave
power, and system protection.

203-4 The Battery Bank

The standard battery bank includes one (1) 12-volt  battcry  for a nominal voltage of 12 VDC. The battery is sealed,
non-gassing, non-spillable lead-calcium batteries with a pressure relief of 5 P.S.I. 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 batteries with a higher amp-hour rating or by paralleling multiple strings of
batteries. These may be mounted inside the UPS or in an external battery cabinet. Please refer to TIP 218 in
Section 700 or to the Parts List in Section 600 for information on available batteries.

203-S The Backfeed  Relay

This electromechanical relay is used to prevent any AC power from baekfeeding  the AC distribution system if the
AC static switch fails (shorts) and the unit operates on battery power. This circuit includes a relay and a backfecd
relay control board. The relay is installed between the AC input to the FERRUPS and the static switch. When the
coil on the relay is energized, the relay contacts close and AC power is applied. When the relay coil is de-
energized, the contacts open and no AC power can pass either way, preventing any feedback.
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F”OFE1.15&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
fails and the FERRUPS goes to inverter,  the control board senses pulse-width modulated DC on the AC input
winding Corn  the current flow through the inverter  windings.  The control board then de-energizes the coil winding
and prevents any feedback JYom  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 oscillations between  a PFC Power Supply and the ferroresonant  transformer.

203-7 The Line Filter Board (TfW  Models)

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

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,
and Software Information

PERRl/PSlWQFE  UserManual  providea  a more thorough  startup  procedure and basic operation information.

301 Startup

For complete. Wp  procedures, please see the FERRUPS  FWQFE User Manual. This section supplements the
procedures in the User Manual.

If the FERRUF’S  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 external  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 normal operating mode), you must start the UPS on DC;
to do this, make sure the DC switch at an optional 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 panel. The “Off’  position means the FERRUPS is not ready to
provide backup power when it is need4  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 modea control  the FEFXUF’S’  operating state. The modes tell both the sofhvare  and the operator how
the unit responds to a change in commercial (AC input) power. Using a FERRUPS control panel, a VT- 100 style
temG~I,  or a computer running terminal emulation software connected to the Rs232  port, you can put the UPS
into four (4) system 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 0

The unit is off The main fcrroresonant  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 normal 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 fails, the inverter takes over to supply power tc the loads. Some FERRUPS ahum
conditions may cause the FERRUPS to go to System Mode Auto/Not Ready. When this happens, the READY
f?ont 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 invertcr  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 system mode for testing,
troubleshooting, recharging the batteries, and verifying AC generator frequency.  The FERRIJPS  does  not
switch back to the Auto mode; you must manually change the mode from a control panel or a terminal
connected to the RS232 port on the back of the UPS. 0

System Mode Inverter On

This is a manual inverter run In this mode, the invertcr  runs until you change the mode manually or until the
battery is exhausted. The FERRUPS continues to provide power to the loads as if there had been  an actual
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 optional control panel to the RS232 port on
the back panel of the FERRUPS by using the six (6)-foot (1%
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
panel automatically establishes communication with the
FERRUPS (unless you have turned this feature off in the control
panel’s Configuration Menu-see TIP 407). Then, the control
panel should scroll the following:
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FERRUPS

Mode: Auto
Charger: Off
Beeper: Enabled

305-l 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
W=EN) password to display parameters 0 through  122. The  names of the tirst 11 parameters appear in

green letters on keys O-9 and the [ ] key. Once you’ve displayed a parameter, you can scmll
fonrard  tbmugh the parameters by pressing [ENTER], and you can scroll backward by pressing
[. I.

C O N T R O L Using this  key you can change system modes, disable alarms, start the User Test alarm, disable
OIED) the charger, and start the FERRUPS system test. See Control Key Functions, Section 305-Z.

P R O G R A M Using this  key, you can enter passwon&.  or  change parameter values. To enter passwords, press
(ORANGE) PROGRAM],  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 to change pammeten;
see section 305-3.

ENTER This key records or enters a task you perform using the [DISPLAY], [CONTROL], and
(BLUE) [PROGRAM]  keys. lfyou  are  displaying a parameter, press this  key to display the next parameter.

YOU CB~  aIs0  use tbe [ENTER]  key to move through  the atries  in the alarm OT  inverter logs.
C L E A R This key clears the last command or value you entered. You can also use this  key to return  to the
(BLW normal sorolling display after you display or change a parameter. In sotIware  version 8.06 sad

higher, you can  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.
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Press These Keys:
[CONTROL] [9] [ENTER] [ENTER]

[CONTROL] [0] [ENTER] [ENTER]

[CONTROL] [D] [ENTER] [ENTER]

[CONTROL] [C] [ENTER] [ENTER]

[CONTROL] [ ] [ENTER] ENTER]

To do This: :’ 0
This function requires B  Factory password. Clears the slum
and inverter  logs .

Clean all alms without changing the system mode. Iftbe  alann
condition still exists,  the aim start  again after  the alarm
debounce  time.

Continuously scrol ls  through parameters  O-10,  displaying each
parameter for hvo (2) seconds You can  exit this  mode by
pressing my key.
This  fuoctioa requires a Service password. Starts a transfer
test; the  FERRUPS  transfers to inverter  briefly.

This function requires a Factory password. This function
reset.3  (mtat.3)  the  FERRUPS unit. If the unit is providing power
to the  load, output power is temporarily broken.

305-3  Passwords

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

User Password: 311
Service Password: 2639
Factory Password: 18473

Parameter changes require the passwords shown in the table below.

0

Note: To change a parameter, you can enter a password level that is higher than the level required. For
example, ifyou 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 Setting

User Password
Service Password

Factory Password
No Change Allowed

Parameter Numbers

0, 10,39,63,68,71-73.79

l-2,4,6-7, lS,29-38,50-62,64-67,69-70,74-75,77-W  80-108,
122.124-127

20-23,28,40-47,49,  109-121, 123, 128-129, 137-139

3, S,8-9,  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 panel. The
READY, BATTERY POWER, and ALARM LEDs  arc on both the FERRUPS and an optional control  panel. The
AC LINE and CHARGING LEDs  arc only on the  FERRUPS.

0
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LED (Light)
AC LINE
@=a
READY
(@=d

CHARGING

Function
This  LED is  only on when AC l ine ( input)  is  present .

When this LED is on, the FERRUF’S  can support the load when there is a power
outage.
When this LED is on, the FERRUF’S is charging the batteries. When this light is off,

BATTERY POWER
(Yellow)
A L A R M
@N

When this LED is on, the FERRUPS is running on inverter/batt~  power.

When this LED is on, there is a FERRUPS alarm condition. See Section 504.

307 Communication via the RS232 Port

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

307-l Hardware Connection

A DB25S  (female) connector is provided on the FERRUPS’ back panel. Using this comxctor,  the user can
communicate directly with the FERRUPS microprocessor to access information or control operation. To
communicate directly, you need a terminal or a computer that can emulate a terminal. The FERRUPS’ DB25 is
wired DCE (Data Communications Equipment), unlike most terminals, which are wired DTE (Data Terminal
Equipment). A DTE can plug directly into a DCE. If your computer has a DB25 serial port, it is typically wired
DTE like a terminal. Howcver,  if it uses a DB9 serial port, it is w&d DCE. If this is the case, you must use a null-
modem cable or a cable that has transmit and receive @ins  2 and 3) reversed.

e 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
so 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 progr amming the RelayMask  and Emergency Shut Down
[Emergency Power OfTj  parameters. The User Manual provides basic information on setting up communication.
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307-2 Commands 0

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. lf you do not want to enter the whole command, you can enter the short
form;  you can also use another abbreviation of the command as long as your abbreviation includes the letters in
the short form. You can enter more than one. (1)  command on a line if you put a semi-colon behveen  the
commands.

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

special command characters that update the control panel’s LEDs
and beeper, if you enter this command from a terminal, the display

after the chargennodeco

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

red in these parameters using the extendedhktoy

clewpassword cp
commands c m NCWS Displays a list of all valid commands. The letters that are capita

lied in each command are the short form of the command.
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Command

contdisplay

co”tstahls

date

display

extendedhistory

fomlat

help

historY

ident i fy

i”verterlog

logs

Shorl
FOI?Il

cd

Password

Depends on
pammeter
password

cs None

d a None

dl NO”e

l
☯

d

xh

f

?orhe

h

Depends on
parameter
password

None

N0n.E

None

-
I

co”ti”u”usly  displays the parameter that you  are  currently
displaying. You can specify other parameters for the continuous
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 14 comer and
update that display; other terminals scroll the display. Some
terminals  cannot  update the display.

Continuously displays the Stahls  infomution. (See the  status
command.) See  TIP 503 for more information.  Some terminals
display the infomution  in the upper  lefl comer and update that
display; other terminals scroll the information. Some terminals
cannot  update the information.
Displays system One and date. To set the date, enter date
[monthj/[day]/[yearl.

When you enter more than one (1) command  on the same lie, you
may want to put a delay before the second (or third, etc.) command.
You can do this by entering delay between  the co”“na”ds.
Remember to put a semi-colon after  each wmmand.  If you enter
delay alone, the &lay  time is one (1) second. If you enter a numbn
aila  delay, the delay time is that number x 2.5 milliseco”ds.  delay
1 would cause  a 2.5~mS  delay. For B one (l)-second  delay, you  can
also enter delay 400.

Displays  the values of one or  “lore pammeters  (See the parameter
table in Section 308.) If you have already displayed a parameter:
display alone displays the next parameter. Format: display
loaram~#mnameli~arameti#ornamel  Examule: dlfullload
:I will display the va%s  of parameters 1,  i6 and  i 1.
DisDlavs  the minimum and maximum  values for AC Volts Ia AC
Volts Out, DC Volts, and VA Out. These values are  displayed in
parameters 30-37; they are  the minimum and maximum values ol
parameters I (AC Volts In), 2 (AC Volts Out), 7 (DC Volts) and 5
(VA Out). Once the tam&d  displays these values,  the values are
cleared. See the parameter table in Section 308.
Displays in SO-character line containing  information  on  the
FERRUF’S’  status. CheckUPS and other UPS monitoring s&ware
use  this data. See TIP 503 for more.  information.
Shows a list of taminavcomputer commands; the list explains whal
the commands  do .

Displays the minimum and maximum  values of parameter 1 (AC
Volts I”); the command the” clears the minimum  and mw.im”n
values. The values are stored in parameters 32 and 33.
Shows Best Power’s address and telephone numbers, the  unit’:
model and serial numbers, the Unit ID (from parameter IS), thf
software version, and the release date.
Displays the inverter  log. See Section 308-l.
Displays both alarm and inverter  logs. See Section 308-l.
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Command

off [time]

off [time]
autostert
off cancel
parameters

paramke~ords

password

pr int

remote

reset

shutdown
or

shutdown
autostert

shutdown cancel

Short
FOIIU

In

0 [time]

0 [time]  e

oc

P

pk

PW

Pn

P’

rm

reset

s d

sd a

Password

NOW

USeI

USeI

USC
3epends  o n
parameter
password

Iepends  o n

NOW

Depends on
parameter
password

NCXle

service

Usa

Function

Displays a message (up to 16 characters) on the control panel.  The
confml  panel  cont inues to  display the  message unt i l  a control panel
key is  pressed.  This  is  us&l  for sending messages from a remote
terminal to a user  at tile UPS.
Shuts  down FERRUPS in  a given number of seconds.  The READY
LED blinks until the UPS shuts  down, and the  UPS beeps five (5)
seconds  before shutdown. Example:  OFF 60 shuts  down the unit  in
60 seconds.
Shuts  down FERRUPS in a  given number of  seconds (see above)
and restar ts  the UPS short ly  aflex  power returns.

Cancels  t imed shutdown.
Shows a list of system parameters. See Section 308. You can  also
display a range of parameters by entering the start ing and ending
parameter number or name after  the command. Example:
parameters 1 10 will display parameters 1 through  10.
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.

Allows you to enter  e 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.)
When you enter this command alone,  the  UPS alternates between
sending a <C-CR> and a <CTRL=--=T=-.  These  commands
toggle  on  and off a special  pass-through mode  to the printer  port  on
some  termids,  which le ts  you pr int  out  communicat ions  as  long as
proper hardware is available. This does not allow connection
between the FERRUPS RS232 oori  and a orinter!
Lets you  set the  value of any parameter. You must enter  the
appmpriate  password before you reset the  value. See the password
command above. Format: PR [parameter # or name] [newvalue]
Example: PR 0 815 resets the time @ammeter 0) to 8:15  a.m. See
TIP 503 for more information.
Configures the RS232 port so  the connected terminal works like L
control panel. Unlike the  123DCP command, this command  doe!
not  cause  the  UPS to  send update codes for the control panel beepa
and LED. The command simply lets you use the terminal e.s  ya
would use a control  panel .

Restarts the  UPS. UPS output shuts down while the unit ia
restarting!
Shuts  down the  UPS output  in  60 seconds  (ifyou enter ahutdovn
&me) or the number of seconds  you specify after the command. Tlx
READY LED blinks until the UPS shuts down. If you specify
autostart, the UPS restarts shortly after power returns.

Cancels a shutdown started with the shutdown command.

0

8
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Command 1 Short 1 Password Function

Silences the audible alarm.
Shows date, time, system status, present system mode, active
alarms, and the value of various  system  parameters. See TIP 503 for
more information.
Typing systemmode  alone displays which  system  mode  is now
active. You can  use systemmode  with  A, F, 1, or L to enter  one of
the modes  below.

Ehter$  the  Auto mode.  This  is  the normal  FERRUF’S mode.  In  th i s
mode, FEXRUPS  is c@itioning  AC input power for @I@
equipment; ifthere  is apower  outage, FRRUPS  is ready to switch
to battery power.
Enters the Off mode. Ia  this niode, .E!XRUF’S  is not providing
power to your equipment, but you can:$till & FERRUPS’ petrol
pC3tlel.
l?ntasthe  Itwater  mode.  In this mode; FEFLRUPS  is~converting DC
battay  power to AC power for yOW  equipment.
Enters the Line Condition mode. hi this mode.  FERlWFS  is
conditioning AC input power for yo~&equipment, but it ,&+s  not
suit&  to battery power (iivettez)~ifUte~ is a power outage; instead,
FTRRUPS  sounds  a Low  AC Out alatm
Starts a system test of the logic, inverter, and battery.  See Section
308-2 for more infbrmation.  The results of the last system test are
stored in mmneter 26.
Shows the current UF’S  time. To set the time. entex
[hour]: [minutes] atIer  the commaad.
Turns the audible alarm back on.

I

308 System Parameters

FERRUPS’ system parameters provide cotnparison  setpoiats  that the software reads attd  compares to values
acquired in real-time. These values are loaded either at the factory or in the field by qualified field service
personnel. FERRUF’S uses the parameters for meters, counters, alarm  setpoints,  acceptable power quality limits,
operation limits, or commtatication.  Many paramctcrs  require 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
(icluding  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” means  that the parameter value camtot  be changed. Numbers in
parentheses indicate the software version when a parameter was added or a change made in the
parameter in different software versions.
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The parameter name is aa  abbreviation; it is shown here as it actually appears on an optional 0
FERRUPS control panel or a terminal.

FACAON (I 14) md  C F A C A O

apparen  power
merit i s drawing from FERFUPS. Tbis

2 multiplied by parameter 4,
s  than or equal to V.&hit,

is  using bat tery power,  this  is  the
FERRUF’S is supplying to you

b
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9 runtime
w

10 date
(4

.orll’ lambtemp
(@ .

+ -

12 heatsinktemp
60

13 1 Reserved

1717 wattswatts
ww

1818 powerfactpowerfact

i-

@O@O-l--

Sample Display

09 RunTime 12m

10 Date 06/01/96

1 I Amb Temp  23~

12 SinkTemp 23~

13 --Reserved--

14 XfmrTemp  23~

15unitlD
Network #l UPS

16 FullLoad%  090

17 watts 20

18 PF 0.73 Dist

r
I
,

1

!

,

,

continue to support your equipment when

FERRUPS alarms when this value falls below

Change Not
Allowed

01/01/1988- Date. FE?RUPS  uses the date to record alarms
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.

-63 to 193 The temperature (ii Celsius) inside the unit.
FERRUFS alarms and shuts  down if  this  value
is too  high.

Change Not -63 to 193 ?he  temperahn’e  of the  heatsink  on FERRUPS’
Allowed power board.  FERRUPS alams  if this value is

too  high

- - -

Change Not 1 -63 to 193 1 Transformer temperature. FERRUF’S  alarms  if
Nl&ed this  value  is  too  high,  and i t  may shut  down

Service Not Unit ID.  An identification string that  you can
Appl icable configure  for use  with your network.

Chance  Not O-150 Percent of Full Load.  The percentage  01
Allo&d

Change Not
Allowed

o- 15000

FERRUPS’ tota l  capaci ty  that  is-actually  being
used by your  equipment .

The total “real power” your equipment is
drawing from FERRUPS. The value is AC
Volts Out multiplied by AC Amps Out, then
mult ipl ied by the power factor  @ammeter 18).

Change Not
Allowed

o.oo-  1 .oo The power factor of your equipment; the
difference in the way it draws voltage and
current. Power factor is equal ta Watts Oul
@ammeter  17) divided by VA Out @rameta
5).  This parameter also tells  whether the powa
factor is leading (Lad),  lagging (Lag), a
dis tor t ing  (D&t).

’ If you are using a control panel, you can display this parameter by pressing PISPLAY]  [ ] [ENTER] or
[DISPLAY] [l] [l] PNTERI.
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lumber Name
(Short Form)

19 vahit
(4

Sample Display

19 vALiit  800

Password to Range Explanation l

Change

Change Not 350-18000 The maximum volt-amps FERRUPS can
Allowed supply to your equipment at  the present  power

factor. FERRUF’S  alarms when VA Out
(parameter 5) is  higher  than this  value.

20 powerout 20 #PaTOut  1 Factory O-65535 The number of times there has been a loss of

@o) input pcww  since you started  FERRUPS.
(In 8.06 and higher 20 #PWROut  1
sotlware,  the short
form is pwm)

21 2 1 #OwLds  0 Factory O-65535 The number of times FERRUPS has been
overloaded; that is, the number of times VA
Out has been greater  than VA Limit .

12 syshours
W

22 sys Hrs 00000 Factory O-65535 The  total  number of  hours  FERRUF’S has been
operating, regardless of mode. This number
does not increase while the On/Off switch is
huned  Off.

23

24

25

26

invmin
(id

iWZt~lOg
61)

alarmlog
(a

testresults
w

23 InvMin  0000.0

24 Iwater Log
LO3192127 1215

Factory oooo.o- The total number of minutes the inverted  has
6553.5 run  since  s tar tup.

Change Not N o t A record of the reason,  date,  t ime, and  durat ion
Allowed Appl icable for the last 20 inverter  @attery  power) runs.

(See Section 308-I .)

25 Alarm Log Change Not N o t (Areand  of the reason, date,  t ime, and duration
A03192127 1215 Allowed Appl icable for the last 20 alarms. (See Section 308-l.)

26 Test  Resul ts Change Not N o t This parameter reconis  the results of the last
(See the Explanation Allowed Appl icable 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

28

27 Crest 1.4 1

28BmLxI75.0

Change Not
AllOWed

FZXkXy

0.00-5.00 Crest factor. This value is peak  AC amps out
div ided  by  RMS AC amps  out .

74.4-192.0 The AC input voltage at  which FERRUPS
switches to invater  (battery power). If ex.
tended bmwout  (parameter 63) is set tc
“Yes,” this varies  from 62% of nominal AC
Volts in at  no load to 80% at full load. I1
parameter 63 is set to “No,” this is fixed at 80%
of nominal AC volts in. See parameter 64.

29 beepfreq
&Jo

29 BeepFreq 1320 Service o-9999 This parameter sets the pitch of the beeper
Smaller numbers set the pitch higher; lwga
numbers set  the pitch lower.
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1
lumber 1 Name 1 Samrde  Disolav

((Short Form) 1 . . -

30 mindcv 30 MinDcv  11.95

I
(mind)

I
3 1  lmaxdcv I31 MaxDCV  13.50(m=G I
3 2  lminacvi I32  MinACVI  0.2

35 maxaC”O 35 MaxACVO  123.6

(mm@

36 minva 36MinVAO.O
(millva)

37 nuwa 37 Max VA 787
(m=w

38

39

badpassword
(bP)

CtrlPW

38 # B a d  P W  0

39 Ctrl PW 0)No

L
40

I
serialnumber 40 Serial Number
h) FEl.lSK12345

The minimum battay  voltage measured since
ycu  started FERRUPS or since  the last time you
entered the extendedhistory  command from a
terminal or computer.

The maximum  battery voltage measured since
you L3mted FlTdwPs  or since the last time you
entered the  extendedhistory  command from a
temlinal OK-  computer.

The minimum AC input  vol tage measured s ince
you  stand  FERRUPS  or since  the  la.9  time you
entered the  extendedhistory  command t&n  a

0.0-300.0) terminal or computer.

SlXViCe 0.0-500.0 The maximum AC input voltage measured
(In 8.01 since you started FERRUPS or since the  last

software, time you entered the extendedhistory
0.0-300.0) command tbm a terminal or computer.

SeNk%

S3ViC.Z

0.0-500.0 The minimum AC output voltage measured
(In 8.01 since  you stated FERRUPS or since the Iat
sofhwe, time you entered the extendedhistory

0.0-300.0) command fnxn  a terminal or computer.

0.0-500.0
(In 8.01

software,
0.0-300.0)

The maximum AC ourput  voltage measured
since you started FERRUPS or since the last
time you entered the ertendedhistorj
command from a terminal or computer.

Savice 0-20000

0-30000

Tbeminimum volt-amp output  measured since
you s ta ted  FERRUPS or since  the  las t  t ime you
entaed  the  extendedhistory  command fmm B
terminal or computer

The  maximum volt-amp output measured  since
you stated FERRUPS or since  the last  time you
entered the extendedhistory  command from e
terminal or computer.

Service O-65535 The number of  t imes an  inval id password WBI
entered

User O)No-l)Yes  If this  i s  se t  to  1)Yes. YOU  need a Use

Factory Not This  is FERRUPS’ factory serial number; it i:
Appl icable wed to identify your FERRUPS.

Password (or high&  to use  the  Contml kq
iimctions  on your  FERRUPS’ control panel. I
this is set to O)No,  you do not need a passworc
to use these functions.
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Number Name
(Sborl Form)

41 modelindex

Sample Display

4 1 ModelIndex  1

Patsword  to Range Explanation
Cb2NlgE-

FaCtOlJ, I :FESOOVA-  Your FERRUPS’ size and model number.
(4 4: FEl.lSKVA 14:FE18KVA

42 notieq 42 NomFrq  1)6OHz Factory O)SOHz-
Cti 1)6OHz

Programming this parameter changes the
sett ings for  Rated VA (45), Rated Watts  (46),
Battery AH (69), Runtime Constant (70),
Maximum Inverter  Test Amps, Low Runtime
Alarm (68). ILimit  Amps (48). and Overlap.
See Sect ion 308-3.

Nominal frequency of AC input and output
voltiges.  Do not change tbia  fmm the factory
Setthg!

4343 nomvinnomvin 4343 NomVh 120.0NomVh 120.0 FactoryFactory 60.0-500.0 Nominal AC input voltage to FERRUPS.
(nd(nd (In  8.01 F’mgraming  this parameter changes Brownout

software, Level (28). Bmwmt Voltage (64), and  the AC
lOO.O-300.0) input  vol tage charger  enable  setpoint .

4444 nomvoutnomvout 4444 NomVOut  120.0NomVOut  120.0 FactoryFactory 60.0-500.0 Nominal AC output  vol tage  f rom FERRUPS.
(nvo)(nvo) (In 8.01 Programming this parameter changes Low

somvare, Volts Out Alarm (59), Low Volts Out Shut-

II
I I I

75.0-500.0) down (60), and High  Volts Out Alarm (61).

45 ratedva I45  RatedVA  I IS0 1 Facton 1 100-30000 1 Tbemaximumrated  volt-amps FERRUPS may

II 1~~ON I I ’ I I deliver to your protected dquipment  with&t  II

46 ratedwatts
WI

46 RatedW  800

sounding  an  Overload alarm.

provide to your protected equipment  without

47 ilimitkvel
(ill)

47 ILimitLvl246 Factory lo-253

sounding an  Overload alarm.

The level at which FEZRUPS’  invater  knits
current  drawn hm the bat ter ies .

48 iliitampS

(ila)
48 ILimitAmp  424 Change Not

Allowed
O-600 The approximate level (in amps) at which

FERRUPS’  inverter  hIit.  cun-eut  drawn  hm
the bat ter ies .

49 49 Rackmnt 0)No Factory O)No-1)Yes This parameter indicates whether  your
FERRUPS is a raclanount  model or a standard
IllCdel.

5050 50 startup  1)On50 startup  1)On ServiceService

51 lotieq 5 I LowFreq 57.00 Service
00

O)Off-1)On

45.00-65.00

This parameter determines whether the
FERRUPS is in the  Auto mode  when you bun
the On/Off switch on. If this is set to  O)Off,
FERNJF’S stays in  the Off mode when you turn
the switch on until you manually put it into
Auto mode.  If tbis is set to l)On,  FERRUPS
goes into Auto mode when you switch on the
On/Off  switch.

The low AC input frequency at which
FERRUPS swi tches  to  inverta (battery power).
FERRUPS cont inues  to  use  battery power unti l
frequency rises above this  point  again .
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Sample Display

52 HiFreq 63.00

53 SlewRate  100 Selvice

54 PhaseLk  500 service

55 FreqGlCnt 3

56 LineGlCnt 3

57 LineDelIa 80

58 XerDly  1.0s

59 LVOAhm  108.0

60 LVOShdn 102.0

61 HVO&  129.6

62 HVJAlm  138.0

Password to 1 Range  I Explanation
Change

,,.

Sclvice

5-500

The high AC input Ikquency  at which
FERFtuF%  switches to  iwater  (battery power).
FERRUF’S  continues to use bat tery power unti l
1frequency drops below this  point  again.

The rate at which FERRUPS tracks AC input
,voltage.  Generators or other sources  may
1 require higher settings. 25 = about 2 WSec.I

I 5 0 - 5 0 0 0 Controls  how closely  the  UPS t racks  AC input
power while on  invertcr.  Larger values increase
the allowable inwter/line  phase difference.
Generators or other unstable sources  may
require a h igher  se t t ing.

l-60 The number  of  cycles  that  AC input  f?equency
must be outside of the range set  by parameters
51 and 52 before FERRUPS switches to
invcrter  (battery power).

s e r v i c e l-20 The number of  AC input  gl i tches in  B row that
must happen before FERRUPS switches to
invater  (battery  power).

service l-512 This parameter helps FERRUPS determine
what qualiies  as  an  AC input  g l i tch .

SClViCC 0.0-999.9 The minimum time (ii seconds) FERRUPS
continues to run  00 invater  (battery  power)
after AC input has retuned to acceptable
1WClS.

0.0-500.0 The output  vol tage a t  which FERRUPS sounds
(In  8.01 B Low AC Output  alarm See the VserA4anuol.
scthvare, This defaul t  set t ing is  90% of the nominal  AC

0.0-300.0) output Voltage (parameter 44).

0.0-500.0 The point at which FERRUPS shuts down
(In 8.01 because of low output voltage. The default

sothvare, setting is 85% of the nominal AC Output
0.0-300.0) Voltage @afameter 44).

0.0-500.0 The output  vol tage a t  which FERRUPS soun&
(In  8.01 a High AC Output alarm. (See the User

software, Murwal.)  The default setting is 108% of the
0.0-300.0) nominal AC Output Voltage (parameter 44).

0.0-500.0
(In 8.01

sofhvare,
0.0-300.0)

?he input voltage at which FERRUPS soundr
a High AC Input  alarm (See the User Manual.:
The  default  set t ing is  115% of the nominal  AC
Input Voltage (parameter 43).
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I;,

nber Range Explanation

O)No-1)Yes This parameter enables or disables extended

Sample Display Password  tc
Change

Jser

Name
(Short Form)

zxtbmout
W)

63

-
64

65

53 ExBrOut  l)Yes
brownout. If this is set to “Yes,” thea  the
Brownout setpoint  (28) varies from 62% of
nominal AC Volts In at no load to 80% of
nominal AC Volts In  at 111 load. Ifthis  is set to
“No,” the Brownout setpoint  @ammeter 28)
stays at 80%. (See  parameter 64.)

64 BmOutV 96.0 service 50.0-500.0 When parameter 63 is set to O)No,  this
parsmeterdetamines  when there is a brownout
condit ion.  When AC input  vol tage fal ls  below
this setpoint, FERRUPS switches to battay
power. See parameter 63.

brownouti
W)

lowbattv
(lb)

6.00-175.00  The DC voltage at which FERRUPS shuts
down because of a low battery condition.
FERRUPS remains off until you switch it off
and on  again  Low Battery Voltage = 10.5 vol ts
per battery. (See parameter 7.)

6.00-175.00 The battay  voltage at which FERRUPS  sounds
B Near Low Battery alarm. (See the U s e r
Manuaf  and Section 504.) Near Low Battery
Voltage = 11 volts per battery. See parameter
7, V Batt. 1

65 LoBatV 10.50 SWJiC%

66 NLBatV 11.00 Service66

67 Service The battery  vol tage a t  which FERRUPS sound!
a High Battery alarm. (See the LlserManual.)
High Battery Voltage = 15 volts per battery.
See  parameter 7, V Batt.

whm~e  (parameter  9) drops to this point,
FERRUPS sounds  a Low Runtime alarm. (See
the  UserManuof and Section 504.)

6.00-200.00

o-999

67 HiBatV 14.90

68 LowRunTm 5m

highbattv
@bb)

68 lownlntime
(W

69 battamphours
ibat

69 Batt  AH 55 Service 5-20000
I
The amp-how capacity of the FERRUPS’
batteries.

70 mntiiek
03

70 RuntimeK 62 Selvice A constant that FERRUPS uses to calculate

This  determines which parts  of  the Automatic
System Test FERRUPS does. See the Uxt

71

7 2

-

testlevel
(to

7 1 Test Level 3 USW

User

timal a n d  S e c t i o n  3 0 8 - 2  f o r  morx
informat ion.

0  = No Test ;
1  = Logic  Test ;
2 = Logic  and Inverter  Tests;
3 = Logic, Jnverter,  and Battery Tests .

0 (Ott)-366 ‘Ike  number of days between  Automatic Systetr
Tests.  (See the  UserMar~ual  and Sect ion 308-;
for more information  on the test .)

testint
(tei)

72 Testlnt  7dy
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nonlatching  alarm has shut down FEFWJF’S,
this is the minimm  number of seconds
FEFCWF’S remains off before it can restart
automatically. To disable the automatic restart,

helps make FEFWJF’S
UFS (See section 30%

1 = UPS sends lnveIter/alaml  messages.

’ string is sent every 15 seconds.

83 HT Shdn 10%
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86 PF Alarm 80~

88 VOutFlt 24.0
because of output  power problems.

FERRUPS del before it activates the

the baud rate could cause communication
problems. Settings: [0]: 50, [I]: 75, [2]: 11
[3]:  135,  [4]:  150,  [S]: 300. [6]  600, [7]: 1208
181: 1800, [9]: 2400, [lo]:  3600,[11]:  4800,
[12]: 7200, [13]: 9600, [14]: 19200, [IS]:
38400.

91 remotewordtint 91 RemWordFmt 0 service o-7 This parameter  sets the word  format of the logic
O-4 [OO]: 8Nl board’s  RJ-11 @hone  jack) cam&or.  Settings

a-e: [0]: 8N1, [l]: 8N2, [2]: 7N1, [3]: 7N2,
[4]: 7E1,  [5]: 7E2,  [6]: 701, and [7]: 702. If
you  have ccnummication  established,  changing
this may cause communication problems See
Section 308-6  for more information.

92 remotehandshake 92 Rem HndShk  1 S SWVke O-IS This parameter enables or disables hardware
WO SRxlSTxlCTS/RTS and s&ware  handshaking of the logic board’:

RJ-11 @honejack)  connector. Call Best Powa
Worldwide Service for more infamation.

93 remotercp 93 Rem RCP 1)Yes Service O)No-l)Yes When this  is set to l)Yes,  the.  contm1  panel’!
gTcP) RJ-11 (phone jack) connector is set up tc

communicate with  the logic board. When it i!
set to O)No,  the RJ-11 connector acts P.S  ar
RS232 communication pmt.

94 remotectrl 94 Rem Ctrl IS Service o-15 This parameter enables or disables messaging
kc) Eco/Err(Msg(Pa and echoback  on the logic board’s RJ-II

connector. See Section 308-S for mou
informat ion.
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FERRUPSFmFESm-&0"*FE.QFE1.15 (L 1.4K"A
lumber Name Sample Display Password to Range Explanation

(Short  Form) C h a n g e

95 consolebaudrate 95 Con Baud 7 service [O]:  so- This parameter sets  the  baud ra te  of
(cb) [07]: 1200 baud [15]: 38400 FERRUF’S’  RS232 cmnmunication  port. If you

have a device connected to the RS232 port,
(S= changing the  baud ra te  could  cause

Explanation communicati~pmblems.  Settings: [O]:  50, [l]:
COlUmn.) 75, [2]: 110, [3]: 135, [4]: 150, [S]:  300, [6]:

600, [7]: 1200, [8]: 1800. [9]: 2400, [IO]:
3600, [l I]: 4800, [l2]:  7200, [13]: 9600, [14]:
19200, [15]: 38400.

96 consolewrdiint 96 ConWordFmt  0 SWiCe o-7 This parameter sets the word fanat  of the
(4 LOO]: 8N1 RS232 communication port. Settings are: [O]:

8N1,  [I]: 8N2, [2]: 7N1, [3]: 7N2, [4]: 7E1,
[S]:  7E2, [6]:  701, and [7]: 702. Changing the
set t ing could cause communicat ion problems.
See Section 308-6 for more information.

97 cons&handshake 97 Con HndShk  12 Service o-15 This  parameta  enables and disables hard-ware

(4 SRx(STx(  1 and sot%ware  handshaking at the RS232
communicat ion por t .

98 COIEd~Cp 98 Con RCP 0)No Service O)No-l)Yes When this is set to l)Yes,  PERRUPS’  corn-
w4 mu&&m  port  is  set  up to  communicate  with

B control panel. When this is set to O)No,  the

b
ccmmtication  port acts as an  RS232 port.

99 crmdectrl 99 Con Ctrl 15 Senrice o-15 This parameter enables and  disables UPS
(‘=) Eco~Err~Msg~P=2 messaging  and echoback  of FERRUPS’ RS232

communication port (on back panel). Ser
Section 308-S for more information

100 search1 100 Search #1 Service N o t To enable the UPS to automatically log onto  the
W) Applicable host  system that  i t  is  connected to,  you can  ux

this parameter to enter the string the hosl
systemusestosearchforalJPS.WhentheUPE
receives  this  search s tr ing,  i t  wil l  respond witi
the string you enter in parameter 102. set
parameters 101-103.

101 search2 101 Search #2 SeXViCe N o t When the UPS receives this search string, i
w Applicable executes the command you  enter in parameta

103.

102 EspOllSel 102 Response #I Service Not See parameter 100. When the UPS receives thf
(rl) Applicable search string you enter in parameter 100, i

responds  to  your host system with the string you
enter for this parameter (102).

103 response2 103 Response #2 SeIViE Not See parameter  10 1.  When the UPS receives thy
w Applicable search string you enter in parameter 101, i

executes the command you enter in thi:
parameter (103).

b
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Number Name
(Short Form)

104 relaymask
(mm

Sample Display Password to Range Explanation
Change

104 RMaskl65535 Service O-65535 This parameter determines which of alarms A-P
PONMLKJIHGFEDC activates the alarm relay contact at FERRWS’
BA RS232 port (on the back panel). (See TIP 503

to program this parameter.)

108

109

110

epodelay
W

105 mask2  65535
543210ZYXWVUTS

O-65535 This parameter determines which of alarms Q-
T activates the alarm relay contact at
FERRUPS’ RS232  port  (on the back panel).
(See TIP 503 to program this parameter.)

106 EPO Mode 0
I I I

service O-16 This parameter selects the Remote Emergency
Shut Down  @mote  Emergency Power OffI
Mode. (See TIP 503 for more information.)

epcdebounce
C&b)

107 EPODbc  0.3s Service 0.0-999.9 The length of Remote Emergency Shut Down
[Remote Emergency Power OffI  signal that
FERRUPS requires. (See TIP 503 for more
information.)

108EPODlyO.l~ S.3ViC.C 0.0-999.9 The amount of time FERRUPS delays a
Remote Emergency Shut Down [Remote
Emergency Power OffI  shutdown atIer it
receives the signal. (See TIP  503.)

I 109 PABase 3560 (Factory ( O-20000 1 This parameter &cts  FERRUPS transfers. 11

IlO_r_l:n The calibration factor numerator for AC inp

u 111 cfacvid
(cvid)

The calibration factor denominator for AC(lllCFAC~521 p 1 l - 1 0 2 3  I,.tipaaeta;
mput  voltage. Changmg parameter 1 (V In)

11

112

113

cfacvon
(won)

cfacvod
(cvod)

112 CFACVON 119 1 Factory

t--l-113 CFACVOD 608 Factory

O-32767 The calibration factor numerator for AC output
(In 8.01 voltage. Changing parameter 2 (V Out) affects
software, this pammet.%
O-3000)

l-1023 The calibration factor denominator for AC
output voltage. Changing parameter 2 (V Out)
afkcts  this  parameter.

II 114 The calibration factor numerator for AC output
parameter 4 (I Out) afTects

115 cfacaod 115 CFACAOD 317 Factory
(caod)

l-1023 The calibration factor denominator for AC
output current. Changing parameter 4 0 Out)
LdTects this parameter.
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I
iumber  Name Sample Display Password to Range Explanation

(Short Form) Chaage

116 cfdcvn 116 CFDCVN 1326 Factory O-32767 The calibration factor numerator for DC
(cd@ (In  8.01 voltage. Changing parameter 7 (V B&t)  affects

s&hare, this parameter.
0-17500)

117 cfdcvd I17 CFDCVD  779 Factory l-1023 The calibration factor denominator for DC
WV4 voltage. Changing  parameter 7 (V B&t)  a&&

this  parameter.

118 cfdcan 118 CFDCAN 795 Factory O-32767 The calibration factor numerator for DC

(c‘.w (In  8.01 current. Changing parameter 6 (I Ban) a&cts
SOlbWC, this parameter.
O-2000)

119 cfdcad 119CFDCAD  185 Factory l-1023 The calibration factor denominator for DC
(dad) current. Changing parameter 6 (I Batt)  affects

this parameter.

120 .wftwver 120 SW Ver 8.02 FactoIy 00.00-99.99 TheFBRRWS  soihvare  version for units  with
8.01-8.05  (sv) 8.01-8.05 sofhvare  versions. See parameter
Software) 137 for higher sothwre  vers ions .

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

nvchecksum 121 Chksum  lCF8h Factory OOOOh-FFFFb  Nonvolatile F!AM  Checksum for units  with
:8.01-8.05  (e) 8.01-8.05  so&ware  versions. See parameter
Wflwarc) 138 for higher  sofhwe  vers ions .

c8.06  and cfchgd 12 1 CFCHGD 1023 Factory I-1023 The calibration factor denominator  for DC

h i g h e r  (ccd) amps (charging current) when the battay
BOfhWC) charger is  on.

122 romchecksom 122 ROMCbk4lBlh  Factory OOOOh-FFFFb  EPROM Checksum for units  with 8.01-8.05
:8.01-8.05  ( K S ) so!bare  versions. See parameter 139 for
SOOW~) higher soihwe  vers ions .

(8.06 and chargertype 122 Chgr  Type 0 StiCC o-3 This parameter displays the type of charger
higher  (ct) ins ta l led  on  your  FERRUPS uni t :

SOibWC) O=Hardware  float charger
1 =So!kwe-controlled  float charger
2=Soihvare-con!xolled  hysteresis charger
3=Disabled;  independent external charger

CAUTION! If the charger type is set
incorrectly, the  charger may
be damaged.

123 maxchargeamp 123  MaxChgA 20.0 Factory 1 .o-99.9 Ifparameter  122 is set  to “1 ” or “2,” parameter
(8.06 and 123 is  the  ccmtinuou  rated charger curent. The

higher average charger current cannot exceed this
value.  Ifparameter 122 is set to “0,” parameter
123 is not effective.
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lumber

124
$06 and

higher
S&Ware)

125
(8.06 and

higher
S&W=)

126
(8.06 and

higher
SOfhVfCC)

127
(8.06 and

higher
SOfhNICS)

128
(8.06 and

higher
Sd7WdIC)

129
(8.06 and

higher
S&V=)

130
(8.06 and

higher
S&WC)

131
(8.06 and

higher
S&V=)

132
(8.06 and

higher
software)

133
(8.06 and

higher
SOthVXC)

134
(8.06 and

higher
S&WC)
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Ynme
:Sbort  Fona)

owchargerv
:ICV)

Sample Display

124 LoCV 13.00

Password to Range Explanation
Change

service 0.0-200.0 When parameter 122 is set to “2,” thi!
parameter is  the low charging voltage setpoint
The charger is started  when DC volts fall belov
this  value.

loatchargerv
:fcv)

125  FltCV 1 3 . 6 0 Service 0.0-200.0

126 Hicv 14.40 Service 0.0-200.0

:qualizechargerv
:ecv)

127 EqlCV  12.60 Service 0.0-200.0

:hargerondelay
b4

128 ChOnDly  240s Change Not 2-9999
Allowed

When parameter 122 is set to “1,” thi!
parameter  is the float charger voltage level. Th<
FERRlJPS  maintains the bat tery vol tage at  thi
level ifpossible.

When parameter 122 is set to “2,” thi!
parameter is the high  charging voltage setpoint
The charger is turned  off when DC volts ris
above this value.

When parameter 122 is set to “2” or “3,” thi
parameter is the equalize charging voltag<
setpoint. When battery voltage is below thi
point,  the charger equalizes the batteries.

The amount of time (in seconds) that the
FERFWF’S  delays before starting the charge
afkr  starhlp  or aik an  invater  run.

lowacdelay
(la4

RWZWd

129 LoACDly Factory l-255 Once the FERRUPS  senses a low AC outpul
this  parameter determines the number

Pseconds  the  unit waits heforc  causing B Low A
Output  alann shutdown.

130 --Reserved-- - -

I 1 t t
a-- l - I - -131--Reserve_  , , ,

ReWVed 132 --Reserved-- -

Reserved ( 133 --Reserved--
l-l-l -

Reserved 134 --Reserved-- - -



B
Yumber  Name

(Short  Form)

135 RWZ?Xd
(8.06 and

higher
SOthWC)

Sample Display Password to Range Explanation
Change

135 --Reserved-- - - -

136 ReSelVed 136 --Reserved-- - --
(8.06 and
higher
SOfhWJC)

137 s‘&wer 137 SW Ver  8.07 Change  Not 00.00-99.99 Thel?ERRUPS sothvare  version for units with
(8.06 and (sv)

higher
Soffwarc)

Ah&d 8.06 and higher versions. See parameter 120
for earlier software versions.

138 nvchecksum
(8.06 and (c)

higher
.nla”are\
-....  “._,

139 mmchecksum
(8.06 and (rcs)

higher

138 Chksua  ICF8h  ChangeNot OOOOh-FFFFh  Nonvolatile RAM Checksum for units with
AllOWed 8.06 and higher sothvare  versions. See

parameter 12 1 for earlier s&ware  versions.

139 ROMChk  4lB7h  Change Not OOOOh-FFFFh  EPROM Checksum for units  with  8.06 aad
‘uxved higher s&ware  versions. See parameter 122

for earlier s&ware  versions.

308-l Logs (Parameters 24 and 25)

Inverter Log
(Parameter 24): Tbe inmter  log records the last 20 times the iaverter  has run; this record includes the

reason  the  inverter  ran, the  date it started running, the time it started, aad  the length of
time it ran You CM use a clearlogs (cl) command to clear the  imzrter  aad  alarm logs;
these logs are also cleared when there is a 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 ran.  (Line loss; see the table of inverter codes  on the
next page,) An asterisk (*) after  the letter means the inverter is still
running.

0205 = Date the  inverter  started running (February 5).
1415 = Time the inverter started running (2: 15 p.m.).
00 15 =  Length  of time the inverter  ran  (0 hours and 15 minutes).

Tbe letter code in the beginning of the log entry shows why the iaverter  ran. This  code
may be a T, 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 ,o
T System Test. FERRUPS tested batteries as part of the system test. (See the UserManual and

Section 308-2.)
B Brownout. AC line (input) voltage was too low.
L Line Loss. AC line (input) power was lost. This is FERRUF’S’  normal response to line loss

when it is in the Auto mode.
M Mmmal. The UPS was manually put in Inverter  On mode by a [CONTROL][4]  at a control

panel or an sm i command from a terminal.
F Frequency. AC line frequency is outside of tolerance set by FERRUF’S’ parameters.
R DC Reset. The DC breaker was huned off and then on again.

On a knninal, you can also display the inverter  log using the inverterlog (il) or logs (I)
command. The terminal displays the log entries in this format:

Active EventDate EventTime
N o 08/25/1993 11:25:32
N o 08/24/l  993 12:13:18

Duration Code/Event
00:00:45 M-Manual tnmon
00:01:08 L-Line fault

Alarm Log
(Parameter 25) The alarm log records the 20 most recent FERRUPS  alarms; this record includes the

alarm 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
alarm also clears the log. When you display parameter 25 on the control panel or a
terminal, each entry is similar to this: 0

B 0205 1017 0005

B = Alarm letter. See the table below.
0205 = Date alarm started (February 5).
1017 = Time alarm started (lo:17  a.m.).
0005 = Length of alarm (0 hours, 5 minutes).
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On a terminal, you can also display the alarm log using the alarmlog  (al) or logs (I)
command. The terminal displays the log entries in this format:

Active EventDate EventTime
N o 0812511993 11:25:32
N o 08/24/1993 12:13:18
N o 08/24/1993 12:05:07

Duration Code/Event
00:00:45 J-User Test Alarm
00:01:08 A-Low Battery
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 Manual.) The system test is done
automatically every seven (7) days (or the interval you set in parameter 72). You can also start a system test
manually by using the systemtest (stst) command.

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

Logic 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.

Inverter Test: This test makes  sure  both inverter  gates draw the correct current. To do this, the FERRUPS fues
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 I/2 of parameter 74 (NomILimit).  If either gate
draws less than l/2 NomlLiit,  the FERRUPS fails  the inverter test, cancels the battery test, and
starts a Check Inverter  alarm,

Battery Test: This test makes sore the batteries can supply enough power to run the load longer than the
number  of minutes set in parameter 68 (LowRontime).  To do this, the FERRUPS rims  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  alarm.

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 05123193 (24-hour  time and date of last test)
Logic: PASSED (Results of logic test)
RA=FA41  RO=l3D6 (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=-2lDC=l2.76 (RuntimelDC  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 i
parts 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 cannot run ifthe  battery  voltage is below 12.8 volts per battery (12~volt  batteries) or below 6.4 volts per
battery (6-volt  batteries).

308-3 Model Index (Parameter 41)

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

This parameter always 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 invertedalarm  messages through the RS232 port.
2 (NoAM):  Invertcr/alarm  messages are suppressed.
3 (NoEB): No echo back of commands.
4 (SndF): The  F string is sent automatically every 15 seconds. This is used mainly by customers who would

like to log the command status sting.

Note: The setting 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 RJ- 11 (Remote) cOtm%tor
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 also see another display that shows
“EcojErrlMsglP=>“;  this means that all four (4) features (Eco, Err, Msg, and PC>)  are on.
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FERRUPS

Err:

Msg:

p=>:

Echo back. When  this fcatum  is on, FERRUPS ethos  back characters that you type at a control panel,
termhal, or computer cam&cd  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.

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

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

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 at the FERRUPS ports. 9 1 is for the RJ- 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 “[OO]: 8Nl.”

The fust  number in this display (8 in the default setting) designates the number of data bits; this can be 7 or 8.
The  letter (l-4  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 number  of stop bits; this can be 1 or 2.

These settings are available:

[O]:  8Nl [3]:  7N2 [6]: 701
[l]: 8N2 [4]:  7El [7]: 702
[2]:  7Nl [5]:  7E2

308-7 Remote Emergency Shut Down [Emergency Power Offl (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 OffI  feature.
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The computer room’s emergency shutdown switch has a set of contacts that apply to FERRUPS’ +12  VDC  on
pin 6 to FERFCUPS’  pin 21. (Or pin 18 instead of pin 6; pin 14 must never be used.) Use a shielded, single
twistezl 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 OffI  feature  is activated, FERRUPS is in the Off Mode, and the Emergency Shut Down
[Emergency Power On] Alarm sounds. A control panel or a terminal connected to the FERRUPS displays
“Emergency PwrOff.”  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]  signal that FERRUPS responds to
and how quickly FERRUPS responds. You can also set up FERRUPS to restart automatically when the
Emergency Shut Down  [Emergency Power Offl signal stops. See TIP 503 or call Best Power Worldwide Service
for more information.
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Section 400 Maintenance

CAUTION! Only a qualified technician should service this equipment.

For years of built-in FERRUPS reliability, you must follow proper maintenance procedures. Scheduled maintenance
is the only way to ensure  continued  rcliabiity.  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 instructions 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 also helps tbe 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 central processing unit, the inverter,  and the battery,  and if
there may be a problem, the FERRUPS generates an alarm.

Cover Removal and Replacement

To&  and Material  Required: Phillips Screwdriver

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

2 . Next, fmd the sticker in the lower right corner of the
t?ont panel with  the BEST logo. Remove and save the Figure 1 500-850 VA
stick&  and loosen the  screw  bebind  the sticker by
toming it counter-clockwise for several turns.

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
side 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 . Reinstall the # 1 Phillips screw at the top center rear of
the unit.
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403 Inspecting and Cleaning the Unit 0

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, burnt,  or damaged components. Replace any components that am in poor
condition.

3 . Carefully clean dirt&d  dust that has 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 calibrated 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 serial 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 Fluke  87 true RMS multimeter  and the Fluke 8Oi-4  10  AC/DC
current probe or their equivalents. If you do not have these probes or their equivalents, call Best Power Worldwide
Service at l-800-356-5737 (U.S. and Canada only) or l-608-565-2100, or call your nearest Best Power offlice.

To perform the calibration comma&  in this section, you need a hand held Remote Control Panel. Go to Section 404
ifyou are using a term&-d  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 l-800-356-5737 (U.S. and Canada only) or 0
l-608-565-2100, or call your nearest Best Power o&e.

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.

I. Reapply AC and DC to the UPS. Tom  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] [Z]  [6] [3] [9] [ENTER].

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

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

a . Press [CLEAR] to return  to the normal display.

0
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FERRUPS
FE/QFE500850VA

FUQFE1.156  1.4WA

b . Before you can enter the new serial number, you most enter the Factory password. To do this, press
[PROGRAM] [I] [8] [4J  [7] [3] [ENTER].

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

d. Press [PROGRAM]

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

f. Enter the correct serial number:

Whenever you need to type a letter, press [.] and [3] together; then, press [DISPLAY] to scroll through
the. alphabet 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 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.

Table 1: Using the Message Editor
To do this in the message editor... . ..do this.

Enter the message editor. Press PISPLAY]  and [PROGFWMj  together:

Type a letter. Press [.I  and [3]  together,  then press IJXSPLAY]  until
you reach the wrrect  letter.

Type B number. Press [.]  and [2]  together, then press [DISPLAY] until
you reach the corxct  number.

Save a character and go to the next character. Press PROGRAM].
Save the serial number and Press FNTER],  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 = FESOOVA 2 = FE700VA 3 = FE850VA 4 = FEl.lSKVA 5=FE1,4KVA

The prefx  for the SO Hz models is “QFF’ in the model index.
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7 . Now, you must enter the amp-hour rating for your  unit’s batteries. To determine the amp-hour rating, look for a 0
battery part number (BAT-W  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, call Best Power Worldwide Service at l-800-356-5737 (U.S. and Canada only), l-608-565-2100,
or call your nearest Best Power office for more information.

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

Table 2: Amp-Hour Rating ChartI11  ~atterv  Part Number__...~,  ..~ 1  Battery AH Rating 1 Battery Part Number 1 Battery AHRating
BAT-0007 55 AH BAT-0053 I 31AH
BAT-0046 75AH BAT-0058 17AH
BAT-0047 75An BAT-0065 33AH
BAT-0048 1ooAH BAT-0071 26AH
BAT-0049 1ooAH BAT-0103 75AH
BAT-0050 2ooAH BAT-0122 100 AH

~~

8. Display parameter 122 by pressing [DISPLAY] [ 11  [2]  [2] [ENTER] to display the charger me used on the
FERRUPS onit.  The display should read “0.”  If your onit does not display the proper charger, change the setting
to the correct charger by pressing [PROGRAM] [0] [ENTER].

e Failure to select the proper charger setting for your unit’s power board listed above
0

CAUTION!
can cause an incorrect operation of the charger and possible system damage.

9. Measure the input AC voltage

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

Llnecord  Neutral or L2

Figure 4

Lhscord Lt

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

For 1.15 and 1.4 KVA models with 208 or 240 VAC, measure at “L2in” and “Llin” of the input terminal. (See
Figure 5 on the next page.)

0
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0 For all other  models, measure  at “Nm”  and “Lin” of the input terminal. (See Figure 6.)

L2 Ll @ @ N Ll L2

Figure 5 Figure 6

Table 3: Terminal Points to Measure AC In

Nominal INPUT Voltap Measure INPUT Voltage between these Terminals:
120 VAC LZBIbLl M

208 VAC LzlNtoLl  IN

240 VAC (60 Hz) L2lNtoLl  M

220 VAC (50 Hz) NintoLin

230 VAC (SO Hz) NintoLin

240 VAC (SO Hz) NintoLin

0 10. Display pammeter  1 (V  In) on the control panel by pressing [DISPLAY] [l]  [ENTER]. If your  measurement does
not match the value displayed for parameter 1, change the pammeter  value by pressing [PROGRAM], entering your
voltage measurement, and pressing [ENTER].

11,  Display parameter 44 (NomVOot)  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.

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.

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

For linecord units, measure at the output receptacle on the back of the wit,

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

0
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Figure 8

Table 4 Terminal Block Points to Measure Output Voltage
Nominal OUTPUT Voltawe~Meanore  OIITPIIT  V&we  between terminals: II

60 Hz

50 Hz
220VAC( Lm to Nom
230VAC 1 Lo, to N&n I

13. 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 pressing [PROGRAM], entering  your voltage 0
measurement,  and pressing @NTER].  Make sure the measured value you enter into parameter 2 is acceptable
for the nominal value you displayed in parameter 44.

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

15. Thencxthvo(2)mcawcmen ts  must be done while the UPS is running on invertcr.  Remove AC input power and
let the unit run for approximately one (I) minute  before you go on.

16.  Measure the battery string voltage with the digital 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
paanxter  7, change the parameter to the value  of your measurement by pressing [PROGRAM], entering your DC
voltage measurement, and pressing [ENTER].

17 . TO measure  DC current, youmust use a Fluke 8Oi-410  DC/AC Current Probe or equivalent. If you do not have this
probe or its equivalent, calI Best Power Worldwide Service at l-800-356-5737. Set the meter for DC mV,  attach
the Fluke 8Oi-410  current probe, and clamp the probe on the positive (+) battery cable. Then, read the
measurement. DC current should equal one (I) amp per DC mV  measured.
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18. Display parameter 6 (I  Batt) by pressing [DISPLAYI  [6]  [ENTER]. Using the clamp-
on AC/DC probe, set the digital multimeter for DC mV. Measure at 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
the value displayed for parameter 6, change the value of parameter 6 by pressing
[PROGRAM], entering your measured value, and pressing [ENTER].

o

19. Clear the Service Password by pressing [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 calibrated before they  are shipped. However, after
replacing a board, you should check to make sore the calibrations are correct. You most also check the parameters for
the dt’s  serial manbcr,  model size, and bat&y  amp-hour. 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 8Oi-410  AC current
probe or their eqoivaknts.  If you do not have these probes or their equivalents, call Best Power Worldwide Service at
I-800-356-5737 (U.S. and Canada only) or I-608-565-2100, or call your nearest Best Power oflice.

This procedure is for calibrating the FERRUPS using a VT-100 style terminal or a computer running terminal
anulation so&ware  connected to the FERRUPS RS232 port. Refer to TIP 407 (Remote Control Panel Options) or TIP

a
503 (The FE Series Rs232  Communication Port) in Section 700. If you have any questions or problems during this
procedure, calI Best  Power Worldwide Service  at I-800-356-5737 (U.S. and Canada only) or l-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
incorreetly  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 caose  a battery alarm.

In this pro&on,  you may need to change parameters. To make sure you are 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 in Section
700.

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

2 . Coonect  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.

3 . Ent~  the Service password by typing pw 2639 and pressing  <ENTER>. The prompt should change to “Scrv&=>”
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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5 . First, check the serial number programmed into the software. To do this, display parameter 40 (Serial Number) by 0
typing d 40 and pressing <JZNTER?  Compare the display to the serial 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 “Service+” prompt and pressing <ENTER>.  The screen
then shows a “a” prompt. You must enter the Factory password to change the serial number. At the “=>”  prompt,
type pw 18472 and pressing <ENTER>.  Tm pr at the “FactoF”  prompt and press <ENTER>.  A “=>”  prompt
should appear for the new value. Type in the correct serial number and press <ENTER>.

6 . 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 at the “Service=>” prompt, cntcr  the setting for your
model’s size at the “=z”  prompt, and press <ENTER>:

I=  FESOOVA 2 = FE700VA 3 = FE850VA

The prefix for the 50 Hz models is “QFF  in the model index

4 = FEl. 15KVA 5 = FEL4KVA

7 . 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-XXX)  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
apartnumber,call Best Power Worldwide Service at l-800-356-5737 (U.S. and Canada only), l-608-565-2100,
or call your nearest Best Power offlice for more information.

Now, display parameter 69 (Bat1  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 407. If not, type pr at the “Service=~”  prompt, enter 0
the correct amp-hour rating at the  “=>”  prompt, and press <ENTER>.

Table 5: Amp-Hour Rating Chart
Battery Part Number 1 Battery AH Rating 1 Battery Part Number ) Battery AH Rating 1

I cs  AH I RAT-Ml53 I 31 AH

8 . 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 at the “Service=>” prompt,
enter “0,” and press <ENTER>.

e CAUTION! Failure to 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, mcasurc  AC input voltage between  backfeed  relay terminals 2 and 8. (See Figure 10.)

Lhaonnl Nwtnl ci u

Figure 10

For hardwircd units, find  the tcrminsl  block inside the unit.  Measure the input AC voltage at the terminal block
with the digital multimeter.

For 1.15 and 1.4 KVA models with 208 or 240 VAC, measure at “L2in” and “Llin” of the input terminal. (See
Figure Il.)

For all other models, measore  at ‘Win”  and “Lid’ of the input terminal. (See Figure 12.)

Figure 11 Figure 12

Table 6: Terminal Points to Measure AC In
Nominal INPUT Voltage Measure INPUT Voltage between these Terminals:

120 VAC LZmtoLl M
2 0 8  V A C LzlNtoLl  M

240 VAC (60 Hz) LzlNtoLl  M
220 VAC (50 Hz) NintoLin
230 VAC (50 Hz) NintoLin
240 VAC (50 Hz) NintoLin

10. Display parameter 1 (V In)  on the. control panel by typing d 1 and pressing <ENTER>. If your measurement does
not m&h  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 (NomVOut)  by typing d 44 and pressing <ENTEb  to check the nominal output voltage. 0
The nominal 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 using 208 or 240 VAC output.
Parameter  2 monitors the 120 VAC output.

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

For linecord units, measure at the output ruzeptacle  on the back of the unit.

For hardwired units, measure at the AC output terminal block points for the nominal output voltage. (See
Figures 13 and 14 and Table 7 below.)

13 .

14 .

15,

Figure 13

L-  .- ,\.-  .-.A
AC iNPuT AC OUTPUT

Figure 14

Table 7: Terminal Block Points to Measure Output Voltage
Nominal OUTPUT Voltage Measure OUTPUT Voltage between terminals:

12OVAC Nom  to Lm or  L2our

60 Hz 208VAC Lm to  scour
240VAC Lm to  LzNr
220VAC Lx to Nom

50 Hz 230VAC Lm to  N2our
240VAC Lm to N3om

Display pammeter  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 at the “Service=>”  prompt, entering your
voltage measurement at the “=>”  prompt, and pressing <ENTER>.  Make sure the measured value you enter
into parameter 2 is acceptable for the nominal 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 at the wires that nm out of “Llout”  on the output terminal with  the amp meter. If the display
dots  not match your measuremen f change  parameter  4 by typing pr at the “Service=>” prompt, entering your AC
output current measurement at the “=>”  prompt, 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.

0
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16.  Measure the  battery string voltage with the digital multimeter.  Then, display parameter 7 (v Batt) on the control
panel by typing d 7 and pressing CENTER?  lf your measumment  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>.

17. To measure DC current, you must use a Fluke 8Oi-410  DC/AC Current Probe or
equivalent. If you do not have this probe or its equivalent, call Best Power Worldwide
Service at I-800-356-5737. Set the meter for DC mV,  attach the Fluke 8Oi-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.

18. Display parameter  6 (I Batt)  by typing d 6 and pressing <ENTER>.  Using the clamp-
on AC/DC probe, set the digital multimeter  for DC mV.  Measure at 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 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
pressing <ENTER>.

Figure 15

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

06 System Test

FERRUPS automatically does a system test every seven (7) days (or the interval you set in parameter 72). If you
need  to start the test manually, you can start it from a control panel or a terminal connected to the FERRUPS
RS.232  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 tests the logic first, 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 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 1 and
122. Ifthe  computed values  do not match the parameter values, the FERRDPS  fails the logic test,
cancels the invetter  and battery tests, and starts a Memory Check alarm.

l

Inverter Test: The Inverter  Test makes sure both inverter gates draw the correct current, To do this, the
FERRUF’S  fires the lefi gate and then  the right gate and monitors the peak current draw from  the
batteries.  The FERRUPS then compares the current peaks to l/2  of parameter 74 (NomILimit).
If either gate draws less than l/2  NomILimit,  the FERRUPS fails the inverter test, cancels the
battery test, and starts a Check hwerter  alarm.
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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 invcrter  for the number of seconds specified in parameter 75; it then  compares the
estimated mntimc 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 alarm.

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

You can program how ofien the FERRUPS does a system test (parameter 72),  which parta  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, tits that will not run on line or
on invertcr,  units that are sounding alarms, problems outside the UPS, and installation errors. Use the contents  below to
fmd the  troubleshooting table you need

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

SOlBasicTroubleshooting . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
502 Dead Units  (Units that Will Not Operate) . . . . . . . . . . . . . . . . . . . . . . . .
503UnitathatWillNotAcceptACLine . . . . . . . . . . . . . . . . . . . . . . . . . . . .
504UnitsthatWillNotRunonInverter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
505Alarms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

SOS-lLowBattery(A)e-) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-2NearLowBattery(B)(-*a*) . . . . . . . . . . . . . . . . . . . . . . . .
SOS-3HigbBattery(C)(-0-0) . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-4LowRuntime(D)(-•*) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
505-S Low AC Output(E) (.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-6HighACOutput(F)(.*-0) . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-7  Output Overload (G) (- -  l ) . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-8HighAmbientTemperature(H)(‘***). . . . . . . . . . . . . . . . .
SOS-9  High Heatsink  Temperature (I)  @  0) . . . . . . . . . . . . . . . . . . . .
SOS-lOUserTest(J)@---) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
505-l 1 High Transformer Temperature (K) (- l -) . . . . . . . . . . . . .
SOS-12CheckCharger(L)e-**) .. . . . . . . . . . . . . . . . . . . . . . . . .
SOS-13 Check  Bat&y(M) (--) . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-14CheckInvetter(N)(-•). . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-15  Check Memory(O) (---) . . . . . . . . . . . . . . . . . . . . . . . . . .
SOS-16  Emergency Shut Down [Emergency Power Offj (P) e -- l )
50%17HighPFMTemperahue(Q)(--*-) . . . . . . . . . . . . . . . . . .
SOS-18ProbeMissing(R)@-•) . . . . . . . . . . . . . . . . . . . . . . . . . . .
505y19HighACInput(S)e**)

d-20  Call Service(T) (-) ............................................................
506 Problems Outside of the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
507 Common Installation Errors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

500-2
500-3
500-4
500-6
500-7
500-8

500-10
500-12
500-13
500-14
500-16
500-17
500-18
500-19
500-20
500-21
500-22
500-23
500-24
500-25
500-26
500-27
500-29
500-30
500-3 1
500-32
500-33

Ifthis section does not describe your FEBRUPS problem, use the schematic diagrams in 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.
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501 Basic Troubleshooting 0

start

,:’
Disconnect or bypass the loads. Turn off AC input disconnect DC or turn  off the DC Swtd?,  and turn  off the

FERRUPS On/Off swftdx  Then. reconnect DC or turn  on the DC switd?.  Turn on tie  UPS On/Off  Snitch.

For a dead
unif se0

section 502.

Turn on AC input. 1 For an alarm. go to Section 505. 1

Turn off AC input for 30
seconds;  then, turn  AC

input on again.
on inwter, and bansfer

back to line without

Go to Section 505.
If the alarm was

V- b LowACOut,you
should also  see

section 504.

UPS operation swms  nonal.  The problem may be intemlittent. Display he alarm log to determine whether
the problem caused an alan.  If R 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.

0
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g 5029ead Units (Units that Will Not Operate)
s
g0

I

step  # Possible Cause How to Correct the Problem

1 The On/Off 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, iind the wire attached to the On/Off
hn  the power board. switch and attach the other  end to 52 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  rehuned,
low (or no) DC voltage and no AC voltage. the  Fail Safe circuit turns  the  logic beard  back on. FJZRRWS  remains in Line Condition mode

ifDC  is still low.

2.  Recharge the battery and troubleshoot any alarms.  If  the battery voltage is  less than 6 VDC
youust  use  w external charger After recharging, run  the  UF’S  on inverter  with  B 50% load
applied and measure  the voltage. !f the battery drops below 11 .S VDC after  the load is
applied, replace the battery. A severe  discharge has worn  the bat tery out .

3. If  s teps 1 and 2 do not  solve the problem, use  the system schematics  (Sect ion 800) to chsxk
for open fuses, bad wires,  or loose or  bad connectors on the logic board and power board.

3 The logic board may have failed, or the  power On  the logic board, measure  lium the cathode of D27 to the TF’2 pad. Your measurement should
board or  power board assembly has failed be+12 VDC.

Incorrect  voltage: 500-850 VA: Replace the power  board;  see TIP 730 in Sect ion
700.

1.15-1.4 KVA: Replace the power board assembly, see TIF’  73 1
in  Sect ion  700.

comet  voltage: Replace the logic board, see  TIP 732 in Section 700.



g 503 Units that Will Not Accept AC Line

Possible Cause I
4’2 input to the UF’S  might be unsta’
zpecially  ifan  AC generator is  the  sounx

Check the incoming  frequency to make sure i t  is  between parameters 5 1 and 52. To see  the  se t t ings  1 !
for your UPS, connect  a control panel or  terminal to the  FERRUPS R: S232 port and display

ncming  AC voltage may be low Measure AC input at the terminal block inside the. UPS:

‘ammeters may be set  incorrectly.

How to Correct the Problem

parameters  5 1 and 52. The  default settings are:

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

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

500-85OVA, 120-volt  1.15-1,4KVA, and all 50 Hz Measure from “A”  to ‘73”  (“Liie
w “w  to “L,“)

60 Hz 1.15- 1.4KVA  with  h igh VAC input  and output : Measure  from “LZin”  to “Ll in.”
60 Hz 1.15  1.4KVA with low VAC input and mixed output: Measure  from “Nin”  to “Lin.”

Your measurement must  be greater than  the value displayed in parameter 28 (if parameter 63 ir
“Yes”) or 64 (ifparameter  63 is “No”).

Verify  the  se t t ings  ofthese  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  01
premature alarms.

42: Nominal Frequency 5s:
43: Nominal Input Voltage 56:
51: 57.00 (FE) or 47.00 (QFE) 57:
52: 63.00 (FE) or 53.00 (QFE) 58:
53: 100 63:
54: 500

3
3
80
1.0s
1)Yes

64: 12OVACinput: 96
208 VAC input: 166.4
220 VAC input: 176
230 VAC input: 184
240 VAC input: I92

75: 60s

,

Continued Next Page...
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6

Possible Cause

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

The logic board may have failed

In 1.15- 1.4KVA models, the auxiliary power
board mav  have failed.

In  5007850VA  models ,  the  power board may
have failed.

How to Correct the Problem

lfthe  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 pins 0 and 1. This
voltage is  fmm the b&feed  relay driver board (or power board).  You should measure the following:

Low-voltage uni ts :  loo-120  VAC
High-voltage units: 200-240 VAC

If YOUI  Ill-t is  lmmrect,  replace both  the relay and the driver board; see  TIF’  779 for the 506
850 VAor  TIP  780 for the 1.15-1.4 KVA. Both TIPS  are  in Section 700.

lfy0lXmeasement  is comrt,  measure VAC on  the  output pins of the be&feed relay. If the voltage
is imom+ replace rhe  relay+  TIP 779 for the X0-850  VA or TE’  780 for the  1.15  1.4 KVA. Both
TIPS  are  in Section 700.

At the logic bond,  measure  from U18 pin 14 to the TF’2 pad. You should measure 0 VDC on line or
+12 VDC on invater.  If your measurement is incanct,  replace the logic board; see TIP 732 in
Sect ion 700.

Replace the  power board assembly;  see TIP 73 1 in Sect ion 700.

Replace the power board;  see  TIP 730 in  Sect ion 700.



504 Units that Will Not Run on Inverter

step # Possible Cause How to Correct the Problem
1 The UPS may be in the Line. Condition mode. ls  the READY light on? If not, the tit is in Line Condition mode or the LED isw

bumed  out. Connect a control panel to the FERRUPS RS232 port. With the UPS
0

operating, check the  scrolling display. If the display includes “Mode: Line P
CtZZl;,”  change the mode to Auto by pressing [CONTROL] [2] [ENTER] lTtfl3 cf

2 The UPS may have run on inverter  for a long 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.
10.5 volts the ioverter shots down. This is part of normal
FERRUPS operation.

3 1 The battcq may have failed 1 Recharge the battery and troubleshoot any alarms. If the  battery voltage is less
than 6 kC  you m&t use an external  char&. After  recharg&nm  &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 1 Parameter 7 (bat&y voltage) may be calibrated 1 See Section  403 or 404 to recalibrate parameter 7. Use a true RMS digital
incorrcct1y. multimeter to prevent false  or premature alarms. You must connect  a control

panel or terminal to the FERRUPS’ RS232 port.
5 In the FERRUPS, the main DC fose 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.cabinet fuse  may have failed. has high resistance, replace it.has high resistance, replace it.

66 The logic board may have failed, or the power boardThe logic board may have failed, or the power board On the logic board, measure from  the TP2 pad to pin 5 of UIO.  You shouldOn the logic board, measure from  the TP2 pad to pin 5 of UIO.  You should
assembly or heatsink  assembly may have failed.assembly or heatsink  assembly may have failed. measure 5 VDC.measure SVDC.

No or incorrect voltage: Replace the logic board; see TIP 732 in
Section 700.

Correct voltage is present:
500-850VA: Replace the power boar&  see TIP 730 in

Section 700.
1.15-1.4KVA: Replace. the power board assembly; see TIP

73 1 in Section 700.



FERRUPS can sound 20 difkrent  alarms for problems inside and outside the UPS.  When FERRUPS sounds an alarm, it lights the alarm LED,
souuds  the Morse Code for the alarm better,  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 alarm by reading the message on the control panel or by listening to the Morse Code signal,

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

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

Latching Alarms: Some alsrms  arc only warnings, but others  latch; in other words, they do not clear themselves  after the problem that
caused the alarm has been solved. To clear a latching alarm, use one of these methods:

A) Connect a control panel to the FERRUPS’ RS232 port and press [CONTROL] [O]  [ENTER] [ENTER]. This
clears alarms 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.)

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



505-l Low Battery (A) (. -)

Cause: Batteiy  voltage (parameter 7) i Low Battq Voltage (parameter 65). The battery voltage signal comes
from the batteries, is scaled at the power board assembly or heatsinlc  assembly, and then goes to the
logic board.

Latching? Yes.

FERRUPS The UPS sounds the alarm,  shuts down output power to the loads, turns off the READY LED, and
Reaction: clears Near Low  Batteq, High Battery, and Low Rumime  alarms. The UPS can still communicate.

If parameter 77 (AutoRst)  = 0: The UPS does not restart when AC line power retmns;  the alarm
stays on until you restart the UPS mamially.

If parameter 77 > 0: The UPS does restart when AC line retmns,  and the alarm clears.
Afier the batteries recharge for a while, the READY LED lights.

Step # Possible Cause How to Correct the Problem
1 The UPS may have run on mverter  for a long time. Make sure AC line has returned.  Connect a control panel or terminal to the

This alarm is normal at the end of the FERRUPS’ FERRUPS’ RS232 port and put the UPS in 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  mmdy  disabled, or it may have Connect a control panel to the FERRUPS’ RS232 port. Check the scrolling

failed. display. If the  display shows “Charger: Dsbl,”  the charger is disabled; enable it
by pressing [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 Manual Section 308).
Measure on both sides of F2  on the  power board. You should measure the actual
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 start rising slowly. If it does not, replace the following:

500-850VA: Replace the power board; see TIP 730 in Section 700.
1.15-1.4KVA: Replacethepowerboard  assembly; see  TIP 731 in Section

700.
Lonnnueo  next ra e...



.
step  # Possible Cause How to Correct the Problem

3 The battery  may have failed. Recharge the battery  and troubleshoot any alarms. lf 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 VJIC atIer the load is applied, replace the battery. A severe discharge has
worn the battery out.

4 If the UF’S  has external 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 recalibrate parameter 7. Use a true RMS digital
illUJll~tly. multimeter to prevent false or premature alarms. Ifparameter 7 is incorrect

and you cannot recalibrate it, see step 9 below.

6 Parameter 65 (Low  Battery Voltage) may not be Connect a control panel or terminal to the FERRUPS’ RS232  port. Display
cormct. 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 external batteries, the DC fuse in a BEST battery has a separate Best Power batty  cabinet,  you must also check the battery
cabinet may have failed. cabinet’s fuse. If a DC fuse  is open or has high resistance, replace  it,

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

9 The logic board or power board may have failed. On the logic board, measure corn one side of RlO  to the TP2 pad. You should
measure approximately l/4  of the actual battery voltage.* If your measoremcnt
is tw  high, or if it is correct  but you cannot recalibrate 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.
1.15-1.4KVA: Replace  the power board assembly; see TIP 73 1.

* For example, if the unit’s battay voltage is 13 VDC, you should measure about
3 volts between RlO  and TP2.



500-10



Possible Cause How to Correct the Problem
3 The battery may have failed. Recharge  the battery and troubleshoot soy  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
dmps  below  11.5 VDC after the  load is applied, replace the batty. 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 RMS digital
incarrectly. multimeter to prevent false or premature alarms. If parameter 7 is

incorrect and  you caonot  recalibrate it, see step 9 below.

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

6 The DC fuse in the UPS may have failed. lf the UPS has In the  FERRUPS, check the main  DC fuse and F2 on the  power board. If the
extcmal  batteries, the  DC  fuse in a BEST battery cabinet UPS has a separate Best Power battery  cabinet, you must also 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 El5 and El7 on the  power board, the  DC measurement should equal
the  actual battery voltage.

8 The logic board or power board may have failed. On the logic board, measure t?om one side of R10  to the  TP2 pad. You should
measure approximately l/4 of the  actual battery voltage.* If your
measurement is too bigb, or if it is correct but you cannot recalibrate
parameter 7, replace the  logic board; see TIP 732 io Section 700. If the
measurement is too  low and you cannot recalibrate parameter 7, replace the
followiog:

500-850VA: Replace the  power board; see TIP 730.
1.15-1.4KVA: 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 RIO  and TP2.



505-3  High Battery (CT)  (- l - l )

Step #

1

Possible Cause

Parameter 7 (battery voltage) may be calibrated
incorrectly.

2 Parameter 67 (High Battery Voltage) may not be correct.

cause: Battery voltage (parameter 7) 1 High  Battery Voltage (parameter 67). The  battery voltage signal
comes fkom the battcrics,  is scaled at the power board assembly or heatsink  assembly, and then  goes
to the  logic board.

Latching?

FERRUPS
Reaction:

Yes.

The UPS sounds the  alam and shots off the battery charger. If the battery voltage falls below Near
Low  Batten, (oarameter  66). the  FERRUPS clears the Hieh  Batterv  alarm.

The battery may have failed.

The logic board or power board may have failed.

How to Correct the Problem

See Section 403 or 404 to recalibrate parameter 7. Use a true RMS digital
multimeter to prevent false or premature alarms. Ifparameter  7 is incorrccl
and you cannot recalibrate it, see step 4 below.

Connect a control panel or t&al to the FERRUPS’ RS232 port. Display
parameter 67 and check the setting. The default setting should be 15 Vdc..

Recharge the battety  and troubleshoot any alarms. If the battery voltage is less
tbm 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
discharee  has worn the  batten out.

On the logic board, measure fium one side of RlO  to the TP2 pad. You should
measure approximately l/4 of the actual battery voltage.* If your measumment
is too bigb,  or ifit is con&  but you cannot recalibrate parameter 7, replace the
logic board; see  TIP 732 in Section 700. Ifthe  measurement is too low and you
cannot recalibrate parameter 7, replace the following:

500-85OVA: 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 RlO  and TP2.

I



a!4 Low Runtime  (D) (- l l )

cause: Estimated runtime  remaining (parameter 9) < Low Runtime  (parameter 68).

Latching? No.

FERRUPS The UPS sounds the alarm but takes no action. Afier it transfers to line, it clears the alarm, If
Reaction: FERRUPS continues to run on inverter, it eventually sounds Near Low Battery and Low Battery

alarms and shut down  its output.

Possible Cause How to Correct the Problem
FERRUPS may have run on inverter  for Make sure AC lime has returned. Then connect a control panel or terminal to the FERRUPS’
a long time. This alarm is normal when RS232  port and put the UPS  in the Auto mode. The batteries recharge as the UPS  operates on
FERRUI’S  is near the end of its runtime. line. When the CHARGING LED goes out, the batteries are charged.
Parameters 2, (output voltage), 4 (output See Section 403 or 404 to recalibrate parameters 2, 4, 6, and 7. Use a true RMS digital
current), 6 (battery current), and 7 multimeter to prevent false or premature alarms.
(battery  voltage) may be calibrated
hCOlXCtSy.
Parameter 68 (Low Runtime),  69 (Battery Display each parameter and check the setting. The default settings are:
AH), or 70 (Runtime  K) may not be 68: 5 min. (SOOVA  and 1. lSKVA),  6 min. (SSOVA),  8 min  (700VA) or 9 min. (1.4KVA).
mrrect. 69: 31 (SOO-SSOVA),  55 or 75 (LISKVA),  or 75 (1.4KVA).

70: 57 (SOOVA),  100 (700VA),  100  (SSOVA),  62 (l.lSKVA), or 31 (1.4KVA).
The  battery may have failed. Recbargc  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  manually disabled, or Connect a control panel to the FERRUF’S’  RS232 port and check  the scrolling display. If the
it may have failed. 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 UserManual  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 MC  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 start rising slowly. I1
it does  not, replace the power board.



505-5  Low AC Output (E) (.)

step #
1

2E3

4

Cause: CM-put  voltage @ammeter  2) * Low  Voltage Output (parameter 59). Output voltage comes t?om  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 ifoutput 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 ifoutout  voltage is below the Low Voltage Output Shutdown setpoint  (parameter 60). I

FERRUPS
Reaction:

If output voltage stays above the Low Voltage Output Shutdown setpoint  (parameter 60),  the UPS
sounds the alarm but ties  no action.

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

Note: In 8.06 and higher sofhvare,  parameter 129 (Low AC Delay) sets how many seconds the
PERRUPS  waits a&r sensing low voltage before it sounds the Low AC Output alarm. You
can moaram  this aarameter  with the factorv  oassword.

How to Correct the Problem- -“”  .---  ----- I

Ifthe UPS alarms on both AC line and inverter,  go to step 2. If it alarms on line only, go to Section 503. If the UPS alarms on mverter
only, go to Section 504.
One or more loads may have failed, may be Disconnect  each load, one at a time, and check to see if the alarm stops. If the alarm
failing, or may need too much current to start or stops when one of the loads is disconnected, turn off all loads and try starting the
operate. problem load fnst; then, start the other loads. (If the loads are in a rack, start each

piece of equipment one at a time instead of starting the whole rack at once.)
There may be errors in the load distribution Make sure the installation meets the requirements in the Installation Manual
wiring. shipped with the UPS. See  Section 507 also.
Parameter 2 (output voltage) may not be See Section 403 or 404 to recalibrate parameter 2. Use a true RMS digital
calibrated correctly. multimeter to prevent false or premature alarms.
Parameter 59 (Low Volts Out Alarm)  may not be 1 Display parameter 59. The default setting =  90% of nominal output voltage
correct. @ammeter  44).

- . ._. .-Contmued Next rage...



Possible Cause
:he.  logic board or power  board may have failed.

The tank capacitor(s) may have failed, may be
iisconnected,  or may be incorrectly connected.
lhis  can cause low capacitance o* capacitance that
s out of tolerance

The Power Factor Module may have failed.

The cooling fan may have failed.

How to Correct the Problem
h the logic board measure  from the left side of R3 1 to the TP2 aad.  If AC outuut
s nonna<  you should  measure approximately 12 VAC. ’

.

correct voltage: Replace the logic board; see TIP 732 in Section
7 0 0 .

Incorrect voltage:
500~85OVA: 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.
If the tank capacitor(s) are not connected correctly, reconnect them. If they are
zonnectedcorreztly,  check the tank capacitors themselves; bad capacitors normally
lave  oil leaking  on them or around them. You can also measure across the capacitois
D check them; you should measure 500-600 VAC. If the tank capacitors have failed,
-eplace  the failed  tank capacitors.
Disconnect or bypass the loads and shut down the UF’S.  Disconnect E3 and E4 from
he PFM circuit board. Restart the UPS. If the alarm  does not sound, the PFM has
:aused  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.
Check to see if the fan is turning.  If it is not turning,  see TIP 771 (500-850VA)  or
TIP 772 (1.15-1.4KVA)  in Section 700 to access the fan wires and measure AC
voltage at the wires. If voltage is present but the fan is not turning,  replace the fan
according to the instructions in TIP 771 (SOO-SSOVA)  or TIP 772 (1.15-1.4KVA).



505-6 High AC Output (F) (. l - 0)

Step #
1

1
1
,

2 1
I

3

4
I

L

a

Cause: Output voltage (parameter 2) t High Voltage Output (parameter 61). Output voltage comes Tom
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.

Latchine? No.

I  Rraction: I
FERRUPS The UPS sounds the alarm but takes no action. If output voltage falls below the High Voltage Output

setooint (oarameter  61).  FERRUPS clears the alarm.

Possible Cause How to Correct the Problem
Parameter 2 (output voltage) may not be See Section 403 or 404 to recalibrate parameter 2. Use a true RMS digital multimeter to
:alibrated  correctly. prevent false or premature alarms.

Parameter 61 (High Volts Out alarm) may Display parameter 61 and check the setting. The default value =  108% of nominal output
not be set correctly. voltage (parameter 44).
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

whex~  one of the loads is disconnected, turn  off all 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 at a
time instead of starting the whole rack at once.)

The logic board or power board may have On the logic board, measure Tom  the lefi side of R3 1 to the TP2 pad. If AC output is normal,
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: Replace the power board; see TIP 730.



@-7 Output Overload (G) (- - 9)

Cause: Volt-amps out (parameter  5) > VA Limit for your model at the current power  factor @aramctcr  19). To
calculate VA out, FERRUF’S  multiplies output voltage (parameter 2) by output current (parameter  4).
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
a current toroid near the oower  board. The sienal goes from  the current  toroid to the oower  board
assembly or heatsink  assAbly  for spike pro&ion&d scaling; then,  it goes to the logic board.

Latching? Before shutdown, the alarm does not latch. After  shutdown, the alarm latches.
FERRUPS The UPS sounds an alarm. Eventually the UPS  shuts down  and buns the READY LED off. The time
Reaction: until shutdown depends  on percent overload and whether  FERRUPS is on line or invertcr.

OnlinewithlOl-125%load: 10 minutes
On line with more than 125% load: 10 seconds
Oninverterwitb  lOl-llO%load: 10 minutes
On inverter  with more than 110% load: IO  seconds

Ifoutput volt-amps  falk below  VA Lit (parameter 19) before the UPS shuts down, it clears  the alarm.

Step # Possible Cause How to Correct the Problem
1 The loads require too much power at the Display parameter 16 to see if the UPS is rcgistcring  over 100% load. If so, disconnect less

current  power  factor. This aim could critical loads kom  the UPS. If you believe the problem has been caused by a particular load, try
also be caused by a failed or cyclic load. dkconncctjng  just that load and rcst&ng  the UPS and the remaining loads. Note that loads with

unity power factor or a lagging power factor may deratc  the UPS’ KVA rating.
2 Parameter 2 (output voltage) or 4 See  Section 403 or 404 to recalibrate parameters 2 and 4. Use a true RMS digital multimeter

(output current) may be calibrated to prevent false or premature alarms. If you cannot calibrate parameter 2 correctly, follow
iIlCOlTWtI~. the steps for the Low AC Output alarm (Section 505-5).  If you carrot calibrate parameter 4

I 1 CorrectIy,  go to step 4.
3 IParameter 4 1 may show the wrong ~Displayparameter41.  Thedefault setting is 1 (SOOVA), 2 (700VA), 3 (SSOVA), 4 (l.lSKVA),

model index. or5 (1.4KVA).
4 The logic board or power  board may At the logic board, measure Tom  the right side of R38 to the right side of R39.  You should

have failed. 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.SSOVA)  Replace  the power  board;  see TIP 730 in Section 700.

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



505-S High Ambient Temperature (H) (. l l l )

step #
1

Possible Cause
The  room temperature  may be too high.

2

3

-I-

1

I

The Hi&  Ambient  Temperature alann or 1 Display parameters  80 aad  8 1,  The default settings are below. If the settings are incorrect,
shutdown  s&point  (parameters 80 and 8 1) reprogram the parameters.
nay be incorrect. 80: 60” C I

The FERRUPS air inlets or outlets are Make sure  the location allows  the clearancea specified in the Installation Manual that came
blocked or there is not enough clearance with the UPS. Air must be free to circulate around the UPS and the battery cabinets.

4

5

around the UPS for ventilation
Ihe  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 instructions in
TIP771 (500-850VA)or772(1.15-1.4KVA).

The ambient temperature  probe may have Check parameter 11. If the heatsink  temperature probe is open, the parameter reads -63”
failed (shorted). C;iftheprobeissh~~theparameterreads191”C.Ifparameter11readseither-63oC

or 191” C,rcplacethetemperalurepro~,  seeTIP777(500-85OVA)  or 778 (1.15-1.4KVA)
in Section 700.

6 The logic board may have failed.

Ambient temperature (parameter  11) 2  Ambient Temperature  Alarm (parameter 80). The ambient
tcmpcrature  probe  senses ambient temperature and sends a signal to the logic board; it is connected to
J4 on the logic board.
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).

I

As long as ambient temperahue  stays below parameter 8 1, FERRUPS  sounds an alarm but takes no
action. If ambient temperature falls below parameter 80, FERRUPS clears the alarm.

If ambient temperature rises above the Ambient Temperature Shutdown setpoint  (parameter 8 l),
FlZRUf’S  shuts down its output power and ham off the READY LED, the UPS can still communicate.
At this poti<  the alarm latches; even if ambient temperature falls below parameter 80, the FERRUF’S
will not clear the alarm. To restart the UPS,  bypass or disconnect the loads and turn the UPS off and
on, or change the system mode to Auto.

How to Correct the Problem
1 Ifthe temperatore  in the room  is above the recommended range in the User and Installation
(Manuals, lower the room temperature.

81: 70” C

1 lftbe  alarm stayed the  same in step 5, replace the logic board. See TIP  732 in Section  700.



49 High Heatsink  Temperature (I)  (. l )

cause.: Heatsink  temperature. (parameter 12) 2 Heatsink  Temperature Alarm (parameter 82). The heatsink
temperature  probe. on tbe. powa  board or tbe heatsink  assembly senses heatsink  temperahue  and sends
a signal to the power board; the signal then passes to the logic hoard.

Latching? No ifheataink temperature stays below the Heatsink  Temperature Shutdown setpoint  (parameter 82).

Yes ifheatsink  temperature rises above the Heatsink  Temperature Shutdown setpoint  (parameter  83).
FERRUPS As long as heatsink  vstays above parameter 82 but below parameter 83, FEFWJPS  sounds
Reaction: an alarm but takes no action. If the heataink  temperature falls below parameter 82, FERRUPS clears

the  ahum.

If the heatsink  temperature rises above the  Heatsink  Temperature Shutdown setpoint  (parameter 83),
FERRUPS shuts down its output power and bans  off the READY  LED, the UPS can still communicate.
At this point, tbe alarm latches; even if heatsink  temperature falls below parameter 82, FERRUPS will
not clear the alarm. To restart the UPS, turn  it off and on or change the system mode to Auto.

Step # Possible Cause How to Correct the Problem
1 The High  Heatsink  Temperature alarm or 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

I  I

83: 105” C
2 The room temperature may be too high. If room temperature is above the range recommended in the User and Installation 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-

IAKVA)  in Section 700 to access the fan wires. Measure AC voltage at the fan wires. If voltage
is present but the fan is not tmning, replace the fan according to the instructions in TIP 771
(SOO-SSOVA)  or 772 (1.15-1.4KVA).

4 The heatsink  temperatum  probe may have Check parameter 12. If the heatsink  temperature probe is open, the parameter reads -63 ’ C; if
failed. theprobe  is shorted, the parameterreads 191” C. Ifparameter 12 reads either -63’  C or 191”

C,replacethetemperatureprobe;  see TIP 777 (SOO-SSOVA)  or 778 (1.15-1.4KVA)  in Section
7 0 0 .



500-20 Section 500 -Troubleshooting



.I High Transformer Temperature (K) (- l -)

Cause: In 1.15-3.1KVA  models,  Transformer Temperature  (parameter 14) > Transformer Temperature Alarm
(parameter 84). The temperahue  probe mounted near the transformer  senses transformer temperature
and sends a signal to the logic board; the signal then passes to the logic board. SOO-85OVA  models do
not monitor transformer temperature.

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

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

FERRUF’S As long as transformer  temperatare  stays below parameter 85, FEIWJPS  sounds an alarm but takes no
Reaction: action. If the transformer temperature falls below parameter 84, FERRUPS clears the alarm.

Ifthe transformer temperature  rises above the Transformer Temperatme  Shutdown setpoint  (parameter
85),  FERRUPS shuts down its output power and tarns  off the READY LED, the UPS can still
communicate. At this point, the alarm latches; even if transfomxr  temperature falls below parameter 84,
FERRUF’S  does  not clear the alann.  To restart the UPS, tarn  it off and on or change the system mode to
Auto.

I steot#  I Possible Cause I How to Correct the Problem I

I 1 1 The room temperature may be too  high. 1 Ifmom temperahue  is above the range recommended in the User and Installation A4anuals,  1
1 lower the room temperature.

2 1 In 1.15-3.lKVA models, the Hi.&  1 Display parameters 84 and 85. The default settings are below. If the settings are incorrect.

3

Transformer Temperature. alarm > repiog&~  the parameters. In SO-85OVA models, these parameters must be set to “0”;
shutdown setpoint  (parameters 84 and 85) 500-85OVA models do not monitor transformer temperature; parameters 84 and 85
may be incorrect. must be set to 0°C.

84: 75” Celsius (LISKVA)  or 70” Celsius (1.4KVA)
85: 85” Celsius (l.lSKVA) or 80”  Celsius (1.4KVA)

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 -
vohgc  is present but the  fan is not turning, replace the fan according to the instructions in TIP
771 (SOO-SSOVA)  or 772 (1.15-1.4KVA).

& 2
3 ga

4 The logic board may have failed. At the logic board, the transformer temperature  probe is co~ected  to Jl, and the ambient $!  w
g temper&m probe is connected to J4. Switch the COMeCtiOnS.  If the unit still sounds a High 16 c

K Transformer Temperature alarm, replace the logic board; see TIP 732 in Section 700. 2s g

Continued on the Next Page... I



,
.- I  steD#  I Possible Cause I How to Correct the Problem
g

k3
5 The transformer temperature probe may Checkpxamctcr  14. If the transformer temperature  probe is open, the parameter reads -63”

have  failed. C;iftheprolxisshorted,thcparameterreads  191”C.Ifparameter84readseither-63”Cor
191”C,replacethetemperatoreprobe;  see TIP 777 (500~SSOVA)  or 778 (1.15-1.4KVA)  in
Section 700.

6 The transformer may have failed. Call Best Power  Worldwide Service or your local Best Power  office for assistance. I $@
3rt

50512 Check Charger (L) (. - l 0)

I--Step #

Cause:

Latchinp?

Pa.ramctcr 122 may bc  set incorrectly.

Yes.

Possible Cause How to Correct the Problem

Parameter 122 is set incorrectly. Display parameter 122. It should be set to 0. If it is not set to 0, reprogram parameter 122
to 0.

The logic board may have failed.

FERRUPS
Response:

FERRUPS sounds the alarm, then  disables the charger.

If parameter 122 is set at 0 and the alarm sounds, replace the logic board;  see TIP 732 in
Section 700.



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 alarm but takes no action.
Reaction:

Step # Possible Cause I How to Correct the Problem

1 A system test was performed shortly after  Shut down the loads. Turn  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 battay  may have failed, and the  automatic Rccbarge  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. Atler  recharging, ran the UPS on inverter  with a loac

applied and measure the voltage. If the battery  drops below 11.5 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 Section 403 or 404 to recalibrate parameters 2, 4, and 7. Use a true RMS digita
current), or 7 (battery voltage) may be multimeter to prevent false or premature alarms.
calibrated incorrectlv.

4 Parameter 65 (low battery  voltage), 66 (near parameters 65,66,69,  and 70, and check the settings, The default settings are listec
low battery voltage), 69 (battery AH), or 70 If any setting is incorrect, reprogram the parameter.
(runt&e K) may be incorrect.

69: 3 1 (SOO-SSOVA), 55 or 75 (l.lSKVA), or 7 5 (1.4KVA).
70: 5 7 (500VA).  100 (700VA).  100 (85OVA). 6 2 (l.lSKVA). o r 31(1,4KVA).

The logic board may have failed. Ifyou did not fmd the problem in steps l-3 and the alarm is still sounding, the logic bean
failed. Renlace  the lotic  board: see TIP 732 in Section 700.



505-14  Check Inverter (IV) (- 0)

Cause: FERRUPS failed  the  inverter portion of the automatic system test. See  Section 405.

Latchine? YeS.

The FERRUPS sounds an alarm but takes no action.

Note: See Section 504 to troubleshoot the invcrter  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#  1 Possible Cause
1 1 The battery may have failed or may be at a low

I I
voltage

2 Parameter 6 (battery cnrrent)  or parameter 7
(battery voltage) may be calibrated incorrectly.

3 Parameter 74 (NomILimit)  may be incorrect.

4 1 The  FERRUPS’ source of AC input mav be
soft;  a line conditioner or generator may be
providing the AC input.

The FERRUPS may also have  canceled the test
because the UPS transferred to inverter.

5 The  iuverter  gate signals may not be reaching
the switching devices; tbis means the power
board or logic board may have failed.

How to Correct the Problem I
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.
See Section 403 or 404 to recalibrate parameters 6 and ‘7. Use a true RMS digit
multimeter to prevent false or premature alarms.
Display parameter 74 and check the setting. The default values are:

500-700VA 200
850VA: 240
1.15-L4KVA:  360

If the setting is incorrect,  reprogram the parameter.
If the source of AC input is soft, the UPS usually fails the inverter test. Check  the test
results (parameter 26); the display should show a value for one gate but not the other. Tq
connecting  the unit to a different source of AC input, or cheek for line conditioners. Shut
down the loads and turn the UPS off and then on again; then, try a system test again,  sa
Section 404.

At the logic board, measure  behvcen  the TP2 pad and pm 5 of UlO.  You should measure
5 VDc.-

htwrrect voltage: Replace the logic hoard  see TIP 732 in Section 700.
Correct voltage: 500-850VA: Replace the power board; see TIP 730 in Se&or

700.
1.15-  1.4KVA: Replace  the power  board assembly; see TIP 73 I

ill section 700.



@-15 Check Memory (0) (- - -)

Cause: FERRUPS  kiled tbe logic partion  of the automatic system test. (See Section 405.) The internal  memory
checksumdoea  notmatchthevalue stored in parameters 121 and 122 (sofhvare  versions 8.01-8.05) or
parameters 138 aad  139 (sothvare  versions 8.06 and higher).

Latching? Yes.

FERRUPS The UPS sounds an aim. Next time you reset the unit or start it up, the FERRUPS changes all
Reaction: uammeters  to their  default settiom

Step# 1 Possible Cause How to Correct the Problem
1 1 The logic board has failed. 1 Replace. the logic board. See TIP 732 in Section 700.



f 505-16  Emergency Shut Down [Emergency Power OffJ  (P) (. - - 9)
0)

Cause: The  Remote Emergency Shut Dowo  (Emergency Power Off) feature has been activated This 5
means  +12  volts is applied to pin 21 at the  FERRUPS RS232 port.

Latching? Yes.

FERRuPs The UPS sounds an alann and shuts down its output power; however, it can still communicate
Reaction:

Note: Parameters 106,107, and 108 determioe  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 (REPO)  signal required.
108: Determines the delay before Emergency Shut Down (Emergency Power On).

&b CAUTION!

Before  you reset the ala& and restart theUPS, makesure  no oneis in contact with the UPS’ eltitrical distribution
system.

step # Possible Cause How to Correct the Problem
1 The Remote Emergency Shut Down (Emergency Power Off) Make  sure the Emergency Shut Down  (Emergency Power Off)  feature

feabxc  has been  activated; 12 volts DC is applied  to pin 2 1 at the was not  activated because of an emergency; if it was, make sure the_. -
RS232  port. emergency no longer exists. Then, remove  the 12 volts DC from pin 2 1.

2 If the  FERRUPS has a commuoicatioo  cable connected to the  Make sure the  commuoication  cable is properly shielded, and
RS232 port  and the user did not m an ESD (EPO) shutdown, the reprogram parameter 107 to 0.5s.
cable may be too long  or io an electrically noisy environment.  Too
much imnsient  noise oo  the commuoication  cable can cause a false
ESD (EPO) alarm.

3 If no  cable is connected  to the  RS232 port, the logic board has Replace the  logic board;  see TIP 732 io Section 700.
failed.



f 17 High PPM Temperature (Q) (- - l -)
‘i’s [ Cause: ) PFM r-c&or tcmperaturc (pammetcr  76) ;? PFM Temperature Alarm (parameter 86). Tbe temperahue  1

Step #
1r2

f

probe mom&d  on a PFM resistor senses PFM temperature  and sends a signal to the logic board.
Latching? No ifPFMrc&tortcmperature  stays bcfow  the PFM Tempcraturc Shutdown sctpoiut  (parameter 87).

Yes if PFM temperature  rises above the PFM Temperature Shutdown setpoiut  (parameter 87).
FERRUPS As long as PFM resistor temperature remains  above parameter 86 but below parameter 87, FEKKUPS
Reaction: sounds au alarm but takes no action. If PFM temperature falls below parameter 86, FEIUUJPS  clears

the alarm.

If PFM resistor temperature rises above the PFM Temperature Shutdown  setpomt  (parameter  87),
FERKUPS  shuts down its output power and turns off the READY LED; the UPS can still communicate.
The alarm latches; even ifPFM  resistor temperature falls below parameter 86, FEFWJPS  does  not clear
tbe alarm  To restart the UPS, disconucct  or bypass the loads and turu the UPS off and on or change  the
system mode to Auto.

Possible Cause How to Correct the Problem
The PFM temperature probe may have Check parameter 76. Ifthe transformer temperature probe is open, the parameter reads  -63’
failed. C; ifthe  probe is shorted, the parameter reads 191’  C. If parameter 86 reads either -63’  C

or 191”C,rcplacethc.tcmperaturcprobc;sce  TIP 777 (500-850VA)or  778 (1.15-1.4KVA)
in Section 700.

Parameter 86 or 87 may be incorrect. 1 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) I

3 ’ The cooling fan may have failed.
87: 95” C (500-850VA)  or 95” C (l.lS-1.4KVA)

Check to see if the fart 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 instructions in
TIP 771 (SOO-SSOVA)  or 772 (1.15-1.4KVA).

4 The logic board may have failed. At the logic board, the PFM temperature probe is comxctcd  to Jll, and the ambient
tan-  probe is conncctcd to J4. Stitch the two (2) wmrections.  If the alarm stays Higb
PFM Temperature, replace the  logic board see TIP 732 in Section 700.

Continued on the Next Page...



step # Possible Cause How to Correct the Problem
5 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 aud reccnmect  them one at a time until the  unit starts sounding the  alarm again. The
last load cormected  should be the problem load. If you need help, call Best Power Worldwide
Service at l-800-356-5737. (Outside of the U.S. and Canada, call your local Best Power
office.)

6 The Power Factor Module  circuit board may Ifthe UPS alarms even when the loads are disconnected, replace the PFM circuit board; see
have failed. TIP 721 for 500-850VA  or TIP 722 for 1.15-1.4KVA  models.



4P-18 Probe Missing (R) (.  - 0)

Cause: 1 One ofthe fm (4) temperature probes -  ambient, heatsink, transformer,  or PFM -  is not connected
01 is open.

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

Yes ifthe  heatsink, transformer, or PFM temperatie  probe is not connected or open.
FERRUPS If the ambient temperature probe is not connected or open, the FERRUPS sounds an alarm but takes
Reaction: no action.

If the heatsink, transformer, or PFM temperature probe is missing or open, the FERRUF’S  sounds an
alanq  hvo  (2) minutes later, it shuts down. If the missing probe is installed or repaired, the FERRUPS
clears the alarm.

Note 1: Ifthe alarm 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, ifpammeter  86, PFM Temperature Alarm, is set to “0,”  and the PFM temperature probe is missing or has
failed, the FFRNJPS does not souod  a Pmhe Missing  slann.  Do not leave temperature alarm setpoints set to “0.”  The temperature
probes are important for normal FRRRUPS operation.

Note 2: SOO-850VA  models do not monitor transformer temperature. Parameters 85 and 85 should be set to “0” for these models

Step #
1L2

T
Possible Cause How to Correct the Problem

One  (1) of the probes inside the UPS has See TIP  777 (SOO-SSOVA)  or TIP 778 (1.15-1.4KVA)  in Section 700 to fmd out which
failed or is disconnected. probe is causing the alarm. Make sure the probe is co~ected  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,replacethetemperahaeprobe,  see TIP 777 (SOO-85OVA)  or 778 (1.15-1.4KVA)
in s&ion  700.

[fnone  of the temperatore  probes has failed Replace the logic board;  see TIP 732 in Section 700.
and all are connected correctly, the logic
board has failed.



505-19 High AC Input(S) (- l l )

Cause: Input voltage (parameter 1) z High Voltage In Alarm (paramctcr  62). Input voltage comes f?om  the
&p-down  monitor tmnsf~cr on the power board or heatsink  assembly, thee  goes to the logic board
for signal conditioning, where  it becomes the AC sensing signal.

Latching? No.

FERRUPS The FERIUJPS  alarms but takes no action If AC input voltage falls below the High Voltage In Alarm
Reaction: setpoint, the FERRUPS clears the alarm. -I

Step # Possible Cause How to Correct the Problem

1 The AC voltage to your tit may be A qualified electrician should check the voltage feeding the UPS system If the electrical
abnormally 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 paramctcr  62. The default setting  = 115% of nominal input voltage (parameter  43).
be incorrcct. If the setting is incorrect, reprogram the parameter.

3 Parameter 1 (input voltage)  may be See  Section  403 or 404 to recalibrate parameter 1. Use a true RMS digital multimeter to
calibrated incorrectly. prevent false or premature alarms.

4 You may have a unit with 208 nominal Check  parameter 43. Ifparameter 43 reads 208 but the soorce  voltage is 240, change the
Volts in with a 240VIN source. operating voltage of the unit; see TIP 709 (SOO-SSOVA)  or TIP 716 (1.15 or 1.4KVA)  in

Section 700.

5 The logic board may have failed. Iftbe input voltage  and parameter  settings  are wrrcct  but the unit is still sounding the alarm,
reolace  the lotic  boar& see TIP 732 in Section 700.



95 -20 Call Service (T)  (-)

Cause: A diagnostic reading is above the value of parameter 88 (VoUtFlt).

Latching? Yes.

FERRUPS The  FERRUPS sounds the alarm, shuts down its output  power, and twos  off the READY LED, the
Reaction: UPS em still communicate.

step # Possible Cause How to Correct the Problem
1 The value of parameter 88 (Voltage Display parameter 88 and check the setting. The default setting = 20% of the nominal output

Out Fault) may be incorrect. voltage (parameter 44). If the setting is incorrect, reprogram the parameter.
2 Parameter 2 may be calibrated See Section 403 or 404 to recalibrate parameter 2. Use a true RMS digital multimeter to

irlcorrect1y. prevent false or premature alarms.
3 The logic board may have failed. Disconnect the loads. If the unit still alarms, replace the logic  board; see TIP 732 in Section 700.

If the alarm does not stop, see step 4.
4 The Power Factor Module may have Ifthe alarm did not stop when you disconnected the loads in step 4, replace the PFM circuit board,

failed. see TIP 721 (SOO-SSOVA)  or TIP 722 (1.150-1.4KVA  models) in Section 700.
5 The load may be oscillating output If you still have an alarm after replacing the PFM circuit board, disconnect the loads and  reconnect

peak to peak voltage too much. them one at a time wtil  the alarm starts again. The load that caused the alarm is causing too much
oscillation for the PFM circuit board to compensate for.



506 Problems Outside of the UPS

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

Possible Problem How to Correct the Problem

Other equipment may be connected to the FERRUPS’ Check the AC service panel  or receptacle that supplies power to the UPS.  If a
input circuit. copier, laser printer,  or similar equipment is connected to the input circuit, it can

cause sags in the input power to the FERRUF’S,  which can make the FERRUFS
run on invcrter  more often. Even if the  AC input circuit was dedicated to the
FERRUPS when it was installed, other  equipment may have been connected to
the same input circuit later.

The UPS may be overloaded, if so, it sounds alarm G See Section 505-7.  Check all UPS-protected receptacles. Loads like coffee pots
and eventually shuts down. or small electrical heaters can overload the UPS.

A load may be causing the problem. Internal wiring Disconnect the loads or switch them  off one at a time. As you do this, check to
problems in a load can a&t the UPS; they can also see if the UPS runs  properly. If the UPS runs  properly when one or more loads
keep loads from operating even though FERRUPS is are off, the load(s) probably caused the problem.
supplying output power.

e 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. 1 See Section 507.



Common Installation Errors

Many FERRUF’S problems arc also caused  by poor installation practices or an incorrect installation. In the United  States, the National
Elecnical  Code  (NEC)  require that you install the UPS accord&  to the mauufacturer’s instructions. (See NEC 1 lo-3b.)  Even if you are outside
of the United States, you must follow the iustructions  in the Installation Manual to correctly install the UPS.

To make sure the installation is correct, review the entire  installation and compare it to the correct installation diagram in the FERRUPS
InstulIotionManual.  Start with the service entmuce  panel; then,  go on to the FERRUF’S connection panel, the bypass switch (if the unit has
one), and the receptacles for the UT’S  loads. The table below lists the most common installation errors, how to correct  them, and the U.S.
National Elccnical  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 Label all disconnects, bypass switches, and load circuit
breakers are not labeled. breakers.

You cannot access the FEFWJF’S  unit well Make sure you can access the unit for service and
enough to remove the cover and inspect system maintenance. See the Znsrallation Manual for the
components. required service clearances!

The FERRUPS neunalisnot  grounded, not used FERRUF’S is a separately derived power source; the
or not switched at the external bypass switch. installation must meet the requirements for separately

derived power sources.

Make  sure the neutral is used and grounded, and make sure
it is switched at the external bypass switch.

1 1 0 - 2 2

1 lo-16

250-5(d)
250-26
250-23

The FERRUPS neutral 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 ncuual.  As a result, the loads receive 240/120/120  contiguration  instead. See  the EERRUZ’S
208/120/88  VAC, and loads on the 88 VAC leg Insrokrtion MafluaZ.
are damaged or malfunction.







Section 600 Parts Listing

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; “II” stands for the four
(4) numbers that follow the dash; “a” stands for the part number revision. The first part number  revision is
“a,” the second is “b,” and so on.

The TIP column  refers to the Technical  Information Publication (TIP) procedure that describes the
replacementkstalla!ion  of a certain part. These TIPS  are osoally  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, call Best Power
Worldwide Service for a copy.

0
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601 FE, QFESOOVA

Part Description Part# Wt TIP Notes:
AVR Board (too-120”  inpuUwtput) PCP-0207 I 721 (S) Included in Parts Kit.

AVR Board (200.240”  ou tpu t ) PCP-0208 I 72 1 (0) Included  in Parts Kit.

Fwe  (charge SSFIJS-00  1s 1 1 I I N/A I(S) Included in Parts  Kit.

Fuses  (DC) PUS-0162 1 1 1 773 I(S) IncludedinPartsKit.

(too/tzov  outout, I I

Lester Charger 12V 15A BC
Line Cord Std 120V I
Line Cord Grommet &CA-0227 GRO-0001 1 I [

‘AN-0031 1 771 (S)
A-0004 20 700 (0)

XA-0227 3 N/A  (S)
Nlh  ,Q\

Plas t ic  Front CAB-0055  p
Plastic  Front  Label LAB-1112
Ribbon Cable (logic  to  power ~oardl BAA-0406

N/A  I(S)

1 I IN/A j(s)

Parts Listing600-2 Section 600 -



l -
Part Description

Ribbon Cable (R.Q~)

Temperature Probe, Ambient
Temperahrre Probe, PFh4

Part # Wt TIP Notes:

BAA-0059 1 N/A (S)

THR-0048 1 777 (S)
THR-0013 1 177 (S)

Section 600 - Parts Listing 6003



602 FE,QFE700VA

‘art Description Part #
,vR Board (100.120v  input/output) PCP-0207

,VR Board (200.24aVout~ut) PCP-0208

nwer Board  ,?.oo-~~o”  inout, IPCP-0078

nwer Roard,,oo.,?o”  inaut, IPCP-0092

la&feed Relay (100.120~  input) RLY-0085

lattem BAT-0053
BAT-0053
BAT-0122
BAT-0103
BAT-0050
BAT-0103
BAT-0122
BAT-0050
RAT-0050

aester  Charger 12V 15A
he.  Cord Std 12OV

TBCA-0004

ILCA-0227

iibbon  Cable (logic  to  power  ~oar,i) IB,4.4-0406
tibbon  Cable (~~232) IBAA-

Wt TIP Notes:
I 721 (S) Included in  Parts  Kit .

I 7 2 1  (0) includedinPartsKit.
I N/A (S) Included in Puts  Kit.

1 773 (S) Included  in Puts  Kit.
2 732 (S)  Included in Parts  Kit ;  Specify model ,  input ,  output

voltage.

2 730 (0) lnchlded  in Parts  Kit.

2 730 (S) Included in Par t s  Ki t .
I N/A (0) Included in Puts  Kit.

-1 1 779 I(S)

1 1 779 I(O) I
1 779 (S)

2 7 775 (S) Internal , 1 bat tery, S td charger; 14mI3Sm RT
27 (720) (0) Internal, 2 batteries, Std charger; 36Mh26m  RT
67 (700. (01  “M”  Cabinet, 1 battery, Std charger; 57m/2h26m  RT
57 jO6j  (Oj  “M”  Cabinet, 2 better&,  Std charger;  lh40m/4h2m  RT
7 3 (0) X4”  Cabinet, 2 batteries, Std chrgr;  2h29mISh42m  RT
57 (0) “M”  Cabinet, 3 batteries, 15A  chrg~;  2h46m16h57m  RT
67 (0) “M” Cabinet , 3 bat ter ies , 1 SA charger; 4h7m/9h24m RT
1 3 (0) “W  cabinet. 4 batteries. 15A  Chris  Sh51111/13h27m  RT I
73 1 i6 j ‘TV Cabinet, 6 bstteries;  15A  chr;  9h4Omi22hl2m  RT/

1 IN/AI(O)
2 1 N/A I(S) IS@;  Quantity, 1 I

- 4 N/A (S)
5 706 ( 0 )
5 720 (0)

1 N/A (0)
I 771 (0)
1 N/A (0)
1 771 (S)

.I.  \-,

I IN/A/(O)
I *-.  I,“. I

10 1 7 0 0  I(O)

3 1 N/A I(S)
I
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h-t Description
Temperature Probe, Ambient
Temperature Probe, PFM

Part # Wt TIP Notes:
THR-0048 I 7 7 7  (S)

THR-0013 1 7 7 7  (S)

a
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603 FE, QFESOVA

AVR Board (IOO-IZOV  inpuvoutptij  PCP-0207
r Descri ptit 1 Part#  pt!~

llPower  Board (ZOO-240~  inwt> IPCP-0080 I 2
IPCP-0099  I  2

BAT-0053 27
BAT-0122 67
BAT-0103 57
BAT-0050 13
BAT-0103 51
BAT-0122 67
BAT-0050 73
BAT-0050 73

II~Banay  Bracket @ottam,  LZW IBKT-0366  1 1

120 VAC C P R - 0 4 4 6  2
120\208\240  VAC C P R - 0 4 4 7  2

Ic.m-0741 I  4

HP (Notes:

3) Included in Pats  Ki t .
S) hwluded  in Parts Kit.

N/A j(O)  included  in Parts Kit.

W’(S)
775 (S) Internal,  1 battery, Std charger;  1 lm/28m  RT
1720)  (0) Internal, 2 batteries, Std charger 29m/lhlOm  RT
(700, (0, “W  Cabinet, 1 battery, Std charger; 45mI2h  RT
706) (0) “M”  Cabinet, 2 batteries, Std charger; lh19mLJh18m  RT

(0) “M”  Cabinet, 2 batteries, Std charger; 2hW4h42m  RT
(0) ‘%I”  Cabinet, 3 batteries, 15A  charger; 2h13m/Sh37m  RT
(0) “M”  Cabinet, 3 baa+  1 SA  charger; 3h22mJ7h46m  RT
(0) ‘X4”  Cabinet, 4 batteries, 15A  charger; 4h46m/l  lh5m  RT
(0) “N”  Cabinet, 6 batteries, ISA charger, 7b53m/lSh18m  RT

N/A  (S)

WA  ( 0 )

N/A  (0)
N/A (0)

N/A  ( 0 )

N/A (S) 18@, Quantity, 1.
(0) 2OpF;  Quantity, 1.

N/A  (S)
7 0 6  ( 0 )

7 2 0  ( 0 )
N/A ( 0 )
771  (0 )
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FERRUPS
FE@FESOO.E~V~

Part Description Part# Wt TIP Notes:
1

Ribbon Cable (~~232) BAA-0059 1 N/A (S)

Temperahtre  Pmbe, Ambient THR-0048 1 777 (S)
Temperature Probe,  PPM THR-0013 1 777 (S)
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604 FE, QFEl.lSKVA

BAT-0103 51 (701, (0) “M=  Cabinet, 2 batteries, Std  charger; 54m/2bl8m  RT
BAT-0050 73 706) (0) “M”  Cabinet, 2 batteries, Std charger; lh2Omf3hl9mRT
BAT-0103 57 (0) “W  Cabinet, 3 batteries, 15A  charger; lh30mI3hS3m  RT
BAT-0122 67 (0) “M”  Cabinet, 3 batteries, 1 SA  charger; 2h24m/5h29m  RT
BAT-0050 73 (0) “M”  Cabinet, 4 batteries, 1SA  charger; 3h25nDh49m  RT
BAT-0050 73 (0) “IT’  Cabinet,  6 batteries, 1 SA  charger; 5h38mI12hSSm  RT

BKT-0399 r NIA  (S)
CPR-0448 1 N/A (S) 25pF; Quantity, 1.
CAR-n751 -T N/A (9

Battery Bracket SW75  AH

Capacitor
rnvpr

Temperature Probe, PFM ITHR-0013 1 1 I778 I(S)
Temperature Probe, Transtomw THR-OO I 5 1 1 1 778 J(S)
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FERRUPS
F”QFE5OMsOVA

F”QFE1 .I5 b 1.4K”A

605 FE, QFE1.4KVA

charger; 38dlh38m  RT
charger,  55ml2h26m  RT
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Section 700 Technical Information Publications

This section of your  Sewice  Manual includes the Technical Information Publications (TIPS)  listed below. These TIPS
provide more information about the onit and service procedores.

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

TIPS
218
407
503
604
605

700
701
705
706
708
709
716
721
722

l
730

1 731
732
771
772
773
775
776
777
778
779

780

(QP9 Changing the AC Voltages on the FERRUPS QFE 500-850 VA Models
(Q)716 Changing the Operating Voltage on FERRUPS QFE 1.15 and 1.4 KVA Models

Titles
Extended Rontime  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. Call Report Form for ME, QME, FD, QFD, and FE
Models
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 1.4 KVA Models
FE Series Calibration 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 1.4 KVA Models
Replacing the Power Factor Module Circuit Board in FE/QFE  500,700, and 850 VA Models
Replacing the Power Factor Module Circuit Board in FE/QFE  1.15 and 1.4 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  Models
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 Models
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  I. 15 and 1.4 KVA Models
Replacing the  Backfeed Relay and Backfced  Relay Driver Board in FE and QFE 500,700, and 850 VA
Models
Replacing the Backfked  Relay and Backfeed  Relay Driver Board in FE and QFE I. 15 and 1.4 KVA
Models

Section 700 -1echnicalInformation  Publications(TIPs) 700-I



U N I N T E R R U P T I B L E
P O W E R  S Y S T E M S

TIP 216
2345
May16.1996

Extended Runtime  Table

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

Battery Model # Weight Ibs. (kg)
BAT-0050 74 Ibs. (33.5 kg)
BAT-0058 15 Ibs. (6.6 kg)
BAT-0065 26 Ibs. (11.6 kg)
BAT-0103 58 Ibs. (26.1 kg)
BAT-0122 67 Ibs. (30.2 kg)

Model  #  Runtime Battery Cabined
(Ful”Hal,, (Quantity,  Charger

TW
FE/QFE .9M,25M l/BAT-%58  -/Std
SOOVA 022W53M l/BAT-0065  -/Std

053MRH9 21BAT-0065  -/Std
,“29/JH36  l/BAT-O122  MlStd
2”3,,6H5 2lBAT-0103  h&ld

* 3HJ7/6H26  2/BATM)59  M/Std
*4H,5,,OH,6 3/BAT-9103  M!l5A
* 6H/l3H56  3/BAT-O12.2  M/lSA
*6H32/,  9H57  41BAT-w50 MI1  5 A

F  Q F E  .14Mi35M

ib

f/BAT-0065  -&td
4 Q36MnH26  2IBAT-0065  -JStd

57MnH26  l/BAT0122  MlStd
,H40,4H2  ZBAT-0103  MfStd
2H29/5H42  2/BAT-C050  M/Std

* 4H7,9H24 3/BAT-O122  M/l  5 A
*5H51/i3H27  4IBAT-0050  M/l5 A
*9H4O,Z!H,2  6/EATM)50  N/15 A

FEIQFE  . llMR8M l/BAT-  -/Std
BSOVA q 29,WlHlO 2iEtATM)65  -iStd

4SMRH l/BAT-O122  MlStd
lHl9,3Hl6  2/8AT”fO3  M/Ski
2Ht/4H42  2IBAT-OC6Jl  MJStd
3H22’7H46  3IBAT-9122  M/l5A

* 4H46,11H5  4JBAT-OOE.6  M/l5A
*M5Yl6H16  6iBATM150  N115A

FEIQFE  l 18Ml48M l/BAT-O103  -/Std
,.l%VA  03OhU1H20  1iBAT-0122  -lStd

54,&%,,6  ?/BAT-O103  M/Std
1HZ013Hl9  ZBATd050  M/Std
2H24~5H29  3JBAT-0122  MHSA
3H25”H49  4/BAT-0050  MH5A

*5HX?,l2H55  6/BATM)50  N/15 A

, =  Standard internal battery.
. = Standard exIernal  battery.
I= optional internal  hattety  will frt  inside unit  wilh
rtandard  charger.
f = Actual runtimes  will  MPI  based on  many
lactars,  Including temperature, load. age  and

batteries,  number of battery discharge

1996,  Best Power. All rights reserved.

Dimensions H x W x L in. (cm)
6.75 ~7.25~  12.9(22.2x16.4  ~32.7)
6.1x3~7.1(15.6x7.6x16.1)
7.1x5.25x7.75(16.1x13.3x19.7)
10.2x6.6x6.7(26x17x22~

#Amp Hours Type/Voltage
200 AH AGMl6 V
17AH AGMII  2 V
33 AH AGM112  V
75 AH AGM112  V
IOOAH AGMII  2 V

Model  #  Runtime
I (FulVHaltl
1. 1 ‘Tnx).

55MRH26  2/BATC’XX
lHBRH49  J/BAT-O103
1”44,4H3  31BATO122
2H31/5H45  4/BAT-WS9

* 4H1/9H42  6/EATJX5l

Cabinel
Charge1

7i-c
--/Std
M/Std
M&U
M/ISA
MHSA
MJ15A
Nlt5A

--IStd
-,Std
M/Std
N/Std
N/Std
Pll5A
PJ15A
P/15A
=z
--/Std
M/Std
N/Ski
NlStd
Pll5A
PllSA
Wl5A

--IStd
-‘Std
WStd
NlStd
‘UStd
P/ISA
PUSA
3llSA
Qll5A
-,Std
i’.Std
V/Std
UlStd
NlStd
PllOA
‘IIOA
W2OA
%2OA

FEIQFE
5.3KVA

-E/QFE
TKVA

%/QFE
I OKVA

%/QFE
l2SKVA

-E,QFE
I6KVA

Untime
Full/HaKl

3H6/7H22  16/BAT-C050
15H10/12HlO  24/BAT-0050

IIZMIJJM 4,BATO103  --,Std
3 lSW5OM 4,BAT0122  AStd
34MHH26 6/BAT-O103  NlStd
4Sh42H73 8fBAT-ooSO NfStd
1  H R H 3 3 12/BAT-C103  P/lOA
1 H321’3H41 lZBAT-0122  P/lOA
2H16/5Hlr 16/BAT-L?XO  Q/20A

r 3H45!6H3Z 24/BATM)50  Q/MA
,1lMRGM

27M/lHlO
41 WI H46
lHt3,ZH%
lH51/4HlE
2H9/5H2
3H7/7H4

r 4H2S/lOH4
ilHZQ/l6H3(

lo/BAT-O065  N/Std
lO/BATO103  N/Std
lo/BAT0122  PlStd
ZOAAT-0103  WStd
2O/BAT-Q650  Q/Std
3OIBAT4103  Q+NHOA
-AT-O122  Q+P/lOA
4O/BATM)50  Q%XU  A
m/BAT&XXI -A

,18Ml48M
27MHH13
49M!2H?
lH120H4
2H12i5H5
3H6/7Hl4

r5HlO/llH5i

lOIBAT-0103  NlStd
lOIBAT-0122  PlStd
2UlBAT-0103  WStd
xllBAT-oo50  Q/Std
3UBAT-0122  Q+P/lO  A
4O/BATM150  ax?/20  A
60/BAT-O950  Qx3i2O A

14W39M
27M/l HI0
37MI1  H46
46MPLH4
lHl3DHl
1 H49/4H  17
JH4nH5

Qi2OA
Q/MA

N9246  Highway 60  South, PO. Box 280,  Necedah.  WI 54646 U.S.A. , Web Site: ww,bestpower.com
1-608-565-7200  , 1~900356-5794  [U  S,A rnd  Cmsde,  , Fax:  1-606-565-2221
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TIP 407
March 6, 1997

fhis Technical Information Publication explains how to install and use the FERRUPS Remote Control Panel. Each
iemote  Control Panel (RCP) has three lights: Ready, Battery Power, and Alarm. The Remote also has a Ih-character
display  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
:harger, or start a system test

TIP 407 is for FE FERRWS models. IFOP older  FERRUPS  models, yorr  need ‘ITI’  405 or TIP 406; call Best
Power’s Worldwide Service at I-800-356-5737 (U.S.A. and Canada) or l-608-565-2100, or call the nearest Best Power
office.

tlnpack the Remote Control Panel. You should have received the following:

-the Remote Control Panel,
*a six-foot cable*, and
*A DB25-to-RJ-I  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.

0
100 Installing the Remote Control Panel .,._._._..__._...._.....................,...,.................,,.....,......................  2

101  Connecting the Remote Control Panel ,.,.,.,,,..,,,,..,,,.,.,,.,,.............,,,,,.............................  2
102 Setting the Time and Date .,,,,,.,.,..,,,,,.,,..,,,,,,..,..,...,........................................................  3
103 Using Longer Cables between FERRUPS and the Remote Control Panel 4

200 Using the Remote Control Panel ._.._.....,.,..,,,.,.,,.,...........,..,..,....,,..,,..............,.............................  4
201 Understanding the Lights .,,.,..,.,.,.,,,,.,.,,.,.,,,.,..,..,..,......,,,...............,..,.............................  5
202 Using the Keys ,.._.__._.._,....,..,..,...,....,.,.,,.,..,..,..,..,............................................................  5
203 Disabling the Alarm Beep ..,,.._,_,.._.._._...............................................,,...,.......................  6
204 User Test Alarm ,..,,,_..,____.___......................,.....................................................................  7
205 Disabling and Enabling the Charger .,.,.,...,....,..,,.,,...,,.,..,..,...........,..,,,.,,........................  7
206 Starting the System Test _._..,..,.,_,..,..,..,.....,...,....,.......,...................,................................  7
207 Displaying the Best Power Logo __.__._.._,_.,,.,.,,...,,,,..,,,.,..,,,,...........,,.,,..,.........................  8
208 Establishing Communication _..,....,..,.__.._._.........,............................................................  8
209 Ending Remote Control Panel Communication ,,,,..,,,.,..,.,,..............,,,.,..,......................  9

300 Parameter  Table ,,,_.____.__,...,...,..........,....,,...,..,.,..,...,.,......,,...........................................................  9

1995, 1997 Best Power. All rights reserved.



100 Installing the Remote Control Panel

101 Connecting the Remote Control Panel

I, Before you install the Remote Control Panel, make sure your FERRUPS is completely installed an
started. (Follow the instructions in your FERRUPS User and Installation manuals.) Q

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).

2. Notice that the Remote has a six-foot cable attached, and this cable is plugged into the DB25-to-RJ- 1 I
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 I I) into the RS232 port on the back of your
FERRUPS. Then, tighten the adapter’s screws.

b . 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.l

3 . 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,”

0

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 I-800-356-5737 (U.S.A. and Canada) or I-608-565-2100, or call the
nearest Best Power office.

RJ-11 Adapter
w* *gore 2

w-1

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. 0
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102 Setting the Time and Date

If

0 II

‘you have a control panel on the front of your FERRIS:
You should have set the time and date when you followed the startop  instructions in the User Manual.
You can skip this section and use the rest of this TIP to learn more about the control panel.

‘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
Alarm and lnverter Logs, so you should reset the time and date whenever FERRUPS has been shut
down.

1 . 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:
[31 [71  [71 Password: 377
[ENTER] Level: User

Some parameters require the Service password (2639) for changes. (See Section 300 for parameter infor-
mation.)

2 . Next, set the time (parameter 0)

PRESS THESE KEYS: DISPLAY SHOWS:
[DISPLAY] Display:
[Ol 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:OO  a.m. to 12:59  p.m.
just as you would read them from a clock. From 1:OO  p.m. to 11:59,  however, add 12 hours to the “clock
time.” So 8:30  a.m. would be entered [S]  [3] [0], but 8:30  p.m. would be entered [2] [0] [3] [O].
Midnight is [0] [0] [0] [0], 12:30  a.m. is [0] [0] [3] [O], and so on. For example, if the time is 9:30  a.m.:

PRESS THESE KEYS: DISPLAY SHOWS:
[91[31[01 00 Pgm: 930
[ENTER] 00 Time 09:30:00

3 . Set the date next (parameter 10). To display the date:

PRESS THESE KEYS: DISPLAY SHOWS:
[DISPLAY] Display:
[ll[Ol Display: IO
[ENTER] IO Date: Ol/Ol/93
[PROGRAM] IO 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:
tO1  t61  IO1  t41  t91  [31 10 Pgm: 060493
[ENTER] IO 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  &ing  Lcnger  Cables  32!mx!n  F”,x2,J:?S cixl  ;.4?  TkzKcte  con:ral2a!l2~

The Remote Control Panel comes with a six-foot (1.8-meter)  cable. ‘To order more cable, call  Best Power.
The Remote uses standard six-conductor telephone cable with RJ- I I telephone plugs on each end. The table
below shows the maximum length for cables  with different wire sixs.  (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
model and wire size, you may have problems communicating with the  UPS.

?50 feet (76 meters)

275 feet (8‘: mctcrtl
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201 Understanding the Eights

The Remote Control Panel includes three status lights. The table below explains what the lights mean

Light

Ready (green)

Battery Power (yellow)

Alarm  (red)

Description

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.

When this light is on, the FERRUPS has detected input power problems. The UPS is using
its battery backup power to provide power for your  equipment.

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

DISPLAY]

Function(s) tiow  to Use the Key

Shows parameters and Eleven of the parameters are printed in green on top of the numbered
their values on the Remote keys so you can display them easily. You can use keys [0] through [9]
Control Panel’s display. to display parameters 0 through 9 and [.] to display parameter I I. For

example, to display Volts In (parameter I), press [DISPLAY], then [I],
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.)

ZONTROL] .Controls  (changes) UPS *The control functions are printed in red on the bottom of keys I-7.
operating modes, These functions include the four UPS operating modes, which are

explained in the User Manual. Example: To turn the UPS off, press
[CONTROL], [l],  [ENTER], and then [ENTER].

*Disables (silences) alarms, *You can also use the [CONTROL] key to disable (silence) alarms. See
Section 203.

*Starts the User Test
AlarIll,

*Disables  the
charger,

*Starts the System Test.

*When  you use the [CONTROL] key with the [S]  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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:PROGRAM]

‘ENTER]

ICLEAR]

.!

01

1 ] thl ough IO]

Function(s)

-Enters passwords,

o r

Changes parameter
values.

*Enters commands,

#Displays the next parame-
:et-.

~Deletes your last key-
stroke  or function,

Clears a password,

.Silencrs an alarm.

-i-

t

,
-

m\Vhen  you display the Alarm 1.0; or the lnverter  Log, use the wmber
keys to go on to the next log eat?,‘.  (See the llser  Manual.)
_-

1’~. ---,

How to Use the Key

-To  enter a password, make sure the Remote is showing its normal
scrolling display. Then, press [PROGRAM], enter the password, and
press [ENTER]. User password = 377; Service password = 2639.

*To change a parameter, enter the correct password and display the
parameter first.  Then,  press [PROGRAM], enter the new value, aand
press [ENTER]. (See Section 300.)

*Use the [ENTER] key to enter a display, finish a parameter change, or
confirm a [CONTROL] function.

*When  you are displaying parameters, use the [ENTER] key to display
the next parameter.

elf you press the crong key at any time, press [CLEAR] to undo the
keystroke. [CLE.\R]  also cancels functions such as special displays or
parameter programming.

*To clear a password, press [CLEAR] until you see “Password
Cleared” on the display.

In X.06 and  high?-  wiTwar.-.  .’ [CLEAR]  key also temporarily

-

J
203 Diszbiing t% 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:

ISI Control: Alarm
ALARM

[ENTER] ENTER to Confirm
[ENTER] Beeper: Disabled

The last message,  “Becpcr: Disabled,” will wntinue  tu SXOII  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 will  show  “Beeper: Enabled.”  The bte;x will also br
automatically  ? xz”Jiei i.+e?evzr y-r: 53z::ge  ttz :??Y~X1’?5  cpers+j :x&?.  (See So:pior. 202 ant
User Man& .?c  - .-or?  i~:e:c-rmrti,c 7 3 c:-  ; >~!rg  : ~~,  -:,:l;;p>  :T&$S.) 0
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204 User Tes*  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:
PI Control: AImTest
[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 J).  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 3isab9ing  and Ensbiing  the Cixwger

On!y a trained service person shoald  dissble  the XGtRXI?§’  battery charger. To disable the charger,
press the keys shown below:

PRESS THESE KEYS: DISPLAY SHOWS:
[CONTROL] Control:
WI Control: Charger

CHGR

[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 System  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:
[CONTROL]

[71
TEST

DISPLAY SHOWS;
Control:
Control: SysTest

[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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You can display the  moving sine-wave with the words “Best Power” by pressing the [DISPLAY ] and
[CLEAR] keys at the same time.  To return to the previous display, press any key.

208 Establishing Communication

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 Panel’s
Configuration menu lets you turn that 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 Panel to the FERRUPS RS232 port.

Remote Control Panel (RCP)
Access Instructions for Configuration Menu

.Simullaneously  press  [CONTROL] and [PROGRAM] lo enter  RCP
Configuration msnu

At any time: Press [ENTER] to display/edit next menu item

Press [PROGRAM] to exit menu and save changes

Press [CLEAR] to  exit menu without saving changes

Figure 3 - Label on the
back of the Remote
Control Panel (RCP).

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 Panel 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 allows the Remote Control Panel to communicate with the UPS.

PRESS THESE KEYS:

[ENTER] [CLEAR] [CLEAR]
[ENTER]
PI  PI  [31
[DISPLAY]
[CONTROL]
[PROGRAM]
[ENTER]

TIP 407 March 6, 1997 Page 6

DISPLAY SHOWS:
Best Power logo

=>
=>I23

=>123D
=>123DC
=>123DCP
FERRUPS Remote
FERRUPS by BEST
SysMode:  Auto
Status: Ready



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.)

Ncte: If you need to use the RS232 port for other functions (such as terminal communication, CheckUPS,
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 Panel.

239  Ending  Renxte  Ccr:xZ Psc&  Cozxxrnicatio+

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 sofmare.  or other power monitoring software)
until you end (terminate) Remote Control Panel 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).

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 so&ware  version.

any parameters except 0 (Time), 80 (Date), and 15 (Unit Ill).  Other parameters should only he
changed by quelitied service personnel who are using the proper metering equipment. Setting parame-
ters incorrectly may Rake the  FEXRUPS  malfunction. (If you are outside of the United States or
Canada, please call the  nearest Best Power office before you change any parameters except 0,lO  and
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8

Display

OOTime 07:04:00

01 v In 120.7

02 V Out 120.7

03 --Reserved--

04 I Out 5.3

05 VA Out 637

06 I B&t 0.5

07 V Batt 13.48

08 Freq 60.43 Hz

39 RunTime  l2m

I 0 Date 06/O I/93 User

1 I Amb Temp 24~

12 SinkTemp  24~

I3 --Reserved--

I4 XfmrTemp  28~

I5 Unit ID
Vetwork  #l UPS

User

RalW I Ex&mation

oo:oo:oo-oo:oo:oo-
23:59:5923:59:59

System Time. FERRUPS uses this time to record alarms andSystem Time. FERRUPS uses this time to record alarms and
inverter runs. Reset time when you restart the unit after DCinverter runs. Reset time when you restart the unit after DC
power has been oti.power has been oti.

Service

StYViCe

Service

Change No
Allowed

Service

Service

Change No!
Allowed

Change  No1
Allowed

Change No1
Allowed

Change NOI
Allowed

t-

i--
(Service to
display.)

Change NOI
Allowed

I-

Service

I~

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.

0.0-500.0 The voltage FERRUPS is providing to your equipment.
I” 8.01 software,

0.0-300.0~

-

0.0-220.0 The current your equipment is drawing from FERRUPS.

O-27000 Volt-Amps Out. The total “apparent power” your equipment is

I
drawing from FERRUPS. This value is based on parameters 2
and 4, and should be less than or equal to VALimit,  parameter
19.

I

0.0-200.0 When the UPS runs on battery power, this is the amount of cul
rent (in amps) the batteries are supplying to the UPS. When th,
UPS runs on AC line, this is the charging current.

0.0-175.P0-
I

Battery voltage. The FERRUPS will alarm if this value is too
low.

47.00-63.00  1During normal operation, this is the frequency ofthe AC input
power the FERRUPS is receiving. If this value falls outside
praet limits, the FERRI!PS  switches to battery power. Wne”
the UPS is running on batter)  power. this is the frcqucncy  it is
supplying to your equipment.

__-~~
n-99uo

i

The  aiimai~d amount of time the FERRlJPS will continue
support >UUT  cquipmevl  when the FERRlJPS is running on
tery power, I he IIf’S  lvill “Iarm when this value falls below a
“reset limit.

I’

0110111988- 1 Date. The FERRUPS uses this date to record alarms and inveri

;::;;l;;
er runs. Reset the date when you restart the unit after DC

1 p o w e r  h a s  b e e n  t u r n e d  off.

The temperature (in Celsius) inside the unit. The FERRUPS

I
will alarm and shut down if this value is too high.

-63.193 1 The temperature  of the heatsink. The UPS will alarm if this
value is too high.

-

-63 to 193 The temperature of the transformer. The UPS will alarm and
shut down if this value is too high. (This parameter is only
active for mod-Is  that monitor transformer temperature;
for other modeis,  the display will always show -63c.)

I

up to 20 1 Unit ID. You can enter any string of 20 characters or less into
characters. this parameter. This string can help you identify individual

FERRUPS units in network environments that use more than
one UPS.

’ On a FERRUPS Control panel, you can display the Ambient Temperature by pressing [DISPI~AY]  [ ] [ENTER] or [DISPLK
[I] [I] [ENTER].
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meter 17) divided by VA Out (parameter 5). This parameter
also tells whether the power factor is leading (Lead), lagging
(Lag), or distortion (Dist).

time. duration and reason for the last 20
) runs. (See the User Manual.)

TP duration 2nd  reason for the last 20

1s parameter record\ the resuli5 oi Ibc  last system test. The
parameter display includes the  time  and date of the test and the
results of each part of the qystem tee (See the tiser  Manual )

Crust lictur  (pea!<  AC amp5  out di,, :UcU b)~  KMS AC amps

power). I vextend ,
IS  5.1  :‘J “Ye,,”  ihis ?‘a;ics  .ion  I I. izoinma

xed at 80% of nominal AC volts in. See p

UPS or since the last tune  you use e extendedhistory com-

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 sofhvarc, UPS or since the last time you used the extendedhistory com-

0.0-300.0) mand.
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Number Sample Display Password Range Explanation

33 33 MaxACVI 125.0 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.

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 extexdedhistory

0.0-300.0) command

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
the UPS or since the last time you used the extendedhistory
command.

0-30000 The maximum volt-ampere output measured since you started
the UPS or since the last time you used the extendedhistory
command.

O-65535

O)No-I)Yes

The number of times an invalid password was entered.

If this is set to l)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 O)No, you do not need a password
to use these functions cr commands.

40c 40 Serial Number Change Not Not Applicable
FE850VAl2345 Allowed

41 41 ModelIndex  3 Change Not l:FE500VA-
03: FE850VA Allowed 14:FElSKVA

42 42 NomFrq  1)60Hz Change Not 0)50Hz-1)60Hz
Allowed

”

44 NomVOut 120.0 Change Not 60.0-500.0 The nominal AC output voltage from the FERRUPS to the pro-
Allowed (In 8.01 sofhvare, tected equipment.

60.0-500.0
(In 8.0 I sotbvare,

100.0-300.0)

46 46 RatedW  600 Change Not 100-30000
Allowed

47

48

47 ILimitLvl  123 Change Not lo-253
Allowed

48 ILimitAmp 229 Change Not O-600
Allowed

I I
I I I

49 49 Rackmnt  0)No Change Not O)No-1)Yes
Allowed

The FERRUPS’ factory serial number. This is used to identify
your FERRUPS.

Your FERRUPS’ size and model number.

The nominal frequency of the AC input and output voltages

The nominal AC input voltage to the FERRUPS.

The maximum rated volt-amperes that the FERRUPS may
deliver to your protected equipment without sounding an

( Overload alarm.

The maximum rated watts that the FERRUPS may provide to
your protected equipment without sounding an Overload alarm.

The level at which the FERRUPS’ inverter limits current drawn
from the batteries.

The approximate level of DC current (in amps) at which the
FERRUPS’ invetter  will limit the current drawn from the bat-

I
The parameter shows whether your FERRUPS is a rackmount
model or a standard model.
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ut it into Auto mode. If this para-
goes  into Auto mode when you

to inverter  (battery power). The UPS will continue to use bat-

The rate at which the FERRUPS’ inverter  tracks a varying AC

inverter (battery power) before it switches back to AC input

Volts In at full load. If this is set to “No ” the Brownout set-
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ition.  The UPS will remain off until you

alarm. See the User Manual.

command (see the User Manual), or when some alarms have
shut down the UPS, this is the minimum number of seconds thl
UPS will remain off before it can restart automatically. To dis-
able the automatic restart, set this parameter to 0.

79 Console Mode This  parameter helps make the UPS compatible with
CheckUPS.  The setting affects parameter 97.

I = UPS sends inverter/alarm  messages
2 = UPS suppresses invetierialarm  messages
3 = UPS does not echo back commands
4 = UPS sends the “F” string every I5 seconds. (See TIP

503.)
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-

91

92

Number Sample Display

80 80 AT Alarm 60~

81 81 AT Shdn 70~

(‘L.
82 82 HT Alarm 95~

8 3 83  HT Shdn 105~

84 84 XT Alarm Oc

8 5 85 XT Shdn Oc

86 86 PF Alarm 85~ Service

87 87 PF Shdn 95~ Service

-rX8 VOuti;lt  24.0 -1 - -Service

90 KC, I F.Iu.! .’
[07].  i,.Of! LJi,,l

PaSSWOrd Rallge

Service

Service

Service

Service

Service

O-200

O-200

O-200

o-zoo

O-200

I Explanation I

The point at which the FERRUPS sounds a High Ambient
Temperature alarm.  See the Use: Manual.

The point at which the FERRUPS shuts down because of a
High Ambient Temperature.

The  point at which the FERRUPS sounds a High Heatsink
Temperature alarm. See the User Manual.

Tbe point at which the  FERRUPS shuts down because of a
High Heatsink Temperature.

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.”

Service O-200

O-200

Tbc  point at which the FERRUPS shuts down because of a
High Transformer Temperature. In models that do not moni-
tor transformer temperature, this is set to “0.”

The point at which the FERRUPS sounds a High Power Factor
Module Temperature alarm. See the User Manual.

o-200 The  point at which the FERRUPS chuts  down because of a
High Power Factor Module Tempe:ature  alarm.

- -__~
o.o-500.11 The point at which the FERRI!PS  .i;uts  down because of out-

lln 8.31 soi’twrc. put pwcr  problems.
O.O-300,n,

Silrr ice
1~

II

--
l-

- ---~
n i

0.  I 5

-__-
O)No-1)Yes

o-3 I

.~

I
- ;--_
I-

When  this is set to I )Yes,  the control panel’s RI- I I (phone
jack) connector on the front of 4.3 kVA-18 kVA  models is set
up to communicate with the control panel. When this is set to
O)No,  the RI-I  I connector acts as  an RS232 communication
pt.

n-is  parameter enables or disabler messaging and echo back on
the  control panel’s RJ- I I co~ec~or. Call Best Power for more
infomation.

‘I
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:3600 [11]:4800,  [12]:7200,  [13]:9600,  [14]:19200,

701, and 702. Changing the setting could cause  communica-

Network UPS I
To enable the UPS to automatically log onto the 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

PONMLKJIHGFED

Allowed
The calibration factor numerator for AC input voltage.

(In 8.01 s&vare,
O-3000)
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114L115

IL-
' 116

1 124

-1
ih  CFACAON 45 Change Not

Allowed

I IS CFACAOD 251 ’ Change Not
Allowed

I I6 CFDCVN 1326 Change Not

i

Allowed

I I7 CFDCVD 784

119CFDCAD  132

I10  SW Ver 8.02

I20 CFCHGN IO00 1 Chanp.c  Not
i\llWCd

x;ge

I-1023

O-32767
(In 8.01 sof+ware.

O-3000)

I-!,723

o-J7767
(In 8.01 v+tware,

P 3200)
-_.- 1--

l -1323

o-3:36'
(In 8.01  software.

0-172"O)

l -1023

O-32767
(In 8.01 softwire.

O-2000)

l -1023

00.00-JC.79

_-
_-
1.7

I
I-I /

Zxplanokm

The  calibration factor denominator for AC input voltage.

The calibration factor numerator for AC output voltage.

The calibration factor denominator for AC output voltage.

The calibration factor numerator for AC output currcut.

rhe calibrakm  factor denominator for AC output current

The calibration factor numerator fo-  DC voltage.

rhe calibration factor denominator for DC voltage.

The calibration factor numerator fw DC’ current.

- .---. --- --__

L’ C”,lC’i.

-~-.--_
I24  I.oCV 1 3 . 0 0  ~Sm:ii

1
0 .0 -200 .0 When  parameter 122  is set to ‘3.”  this parameter is the low

charging  voltage setpoint. The charger is started when DC volt!
falls helow  this value.
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lumber Sample Display Password Range Explanation

125 125 FltCV  13.60 Service 0.0-200.0 When parameter 122 is set to “I,” this parameter is the float
(8.06

;afhvwe
charger voltage level. The FERRUPS maintains the battery

only)
voltage at this level if possible.

126 126 HiCV 14.40 Service 0.0-200.0 When parameter 122 is set to “2,” this parameter is the high
(8.06 charging voltage setpoint. The charger is turned  off when D4

mftware
Oh)

volts rise above this value.

127 127  EqlCV 12.60 Service 0.0-200.0 When parameter 122 is set to “2” or “3,” this parameter is the
(8.06 equalize charging voltage setpoint. When battery voltage is

;afnvare below this point, the charger equalizes the batteries.
only)

128 128  ChOnDly  240s Change Not 0.0-200.0 When parameter 122  is set to “2” or “3,” this parameter is the
(8.06 Allowed equalize charging voltage setpoint. When battery voltage is

soflware below this point, the charger equalizes the batteries.
only)

129 129 LoACDly  5s Change Not l-255 Once the FERRUPS senses a low AC output, this parameter
(8.06 Allowed determines the number of seconds the unit waits before causing

soti;rre
only)

a Low AC Output alarm shutdown.

130 130 --Reserved-- - -
(8.06

software
only)

131 131 --Reserved-- - -
(8.06

sotlware
Oh3
132 132 --Resewed - -
(8.06

sofiware
only)
133 133 --Reserved - - -
(8.06

software
only)
134 134 --Reserved-- - -
(8.06

saPLwaIe
only)
135 135  --Reserved-- - -

(8.06
solwm

OnlYI

136 136 --Reserved-- - -
(8.06

sotlware
only)
137 137  SW Ver 8.06 Change Not 0.00-99.99 The FERRUPS software version for units with 8.06 and higher
(8.06 Allowed

soflware
versions. See parameter I20 for earlier software  versions.

only)
I38 138 Chksum lCF8h Change Not OOOOh-FFFFh Nonvolatile RAM Checksum for units with 8.06 and higher
(8.06 Allowed

sotware
sofhwre  versions. See parameter 121 for earlier software ver-

only) sions.

139 I39  ROMChk  41B7h  Change Not OOOOh-FFFFh EPROM Checksum for units with 8.06 and higher sofhvar
(8.06 Allowedso!lware versions. See parameter 122  for earlier sofiware  versions. Y
only)
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JNINTERRUPTIELE
‘OWER S Y S T E M S TIP 503

2367
August 15.1995

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 Manual. This TIP applies to all 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 also 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 special 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.

Contents
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200 Setting Up RS232 Communication 4
201 Connecting a Terminal or Computer ,, 4
202 Terminal Emulation : , 4
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100 How You Can Use the Communication Port

This section describes the ways that you can use the FERRUPS DB25S  communication port. You can use more
than one featarc  at a time as long as you connect each device to the correct pins on the FERFXJPS  communication
port. To use a combination of features, you must have a cable that is made specifically for your applications, 0
Figure 1 below shows the many ways you can use the port Figure 2 explains the functions of each pin.

Figure 2

Pin Description

2 Transmit Data.

3 Receive Data.

4 Request  to  Send. To enable hardware handshaking on these pins,

5 Clear  to  Send.
see page 5.

I

6 +12V Level (0.01 amp) when UPS is operating.

7 Signal  Ground.

Contact  opens when on iwater.

Contact  closes when on mvater.

These relay contacts are rated at 25V AC/DC
and 250 mA.  See the User Manual and Section

14 +lZV,  0.3 amp (SOOVA  to 3. IKVA) or  0.5 amp (4.3 to IRKVA). See Section 600 to
use this  pin with an external  relay.

18 +l2V Level (0.01 amp) when UPS is operating.
20 AS/400 Option.

21 Remote Emergency Power Off, See Section 400.
I I

23 contact closes on alarm These relay contacts are  rated at  25 V AC/ DC,

24 Common Alam  Signal  Contac t .
250 mA.  Pins  23 and 25 change status when
UPS i s  turned  off.  See the User Manual and I

II 25 I Contact mens  on alarm. Sections 500 and 600 of this TIP. II  -
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RS232  Communication: Pins 2,3,4,5,  and 7

You can comxct  your FERRUPS to a terminal, computer, or mcdem  for 111  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

You can use FERRUPS’ alarm and inverter contacts for remote. monitoring or for your  own alarm system
or indicator. With the right interface cable, you can also 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 Manual. To control the operation of the alarm
contacts; see Section 500 of this TIP. To connect an external relay to monitor the contacts, see Section
600 of this TIP.

Remote 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

You can use the +12  VDC Level on pins 6 and 18 for setting an external logic level I. You can use this
to set a fixed input logic level in an external 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 FE500VA  to FE3.lKVA  models). You can
use this pin to connect an external relay to monitor the contacts at the port; see Section 600.

Options

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 models; if you have
one of these models, you can use a standard and optional control panel to
communicate v&h the FERRUPS at the same time. The control panel
provides quick, easy communication with the FERRUF’S. See the User
Manual or TIP 407 for more information.

CheckUPS@
Software: BEST’s CheckUPS  runs  on your computer. During a long power outage, this optional

software automatically shuts down the computer and the FERRUPS before the
FERRUPS batteries run down. It also lets you communicate with FERRUPS.
CheckUPS  is available for most kinds of computers and operating systems. Call BEST
for more information.
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Interface Kits: If your computer or Local Area Network has its own UPS monitoring or shutdown
software,  you can use a BEST interface kit. These kits include cables, cards, adapters
and instructions for interfacing between the FERRUPS and your computer system. Call
BEST for details.

0
EnviroCom: BEST’s EnviroCom  I and II monitor the FERRUPS’ alarm and inverter  contacts. These

devices use a telephone line to let you know when there is an alarm or when FERRUPS
is running on inverter  (battery power). EnviroCom II 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 Manual provides basic instructions for connecting a
terminal or computer to the  FERRUPS RS232 port. This section provides a few additional guidelines.

1. Important: When you connect your computer or terminal to the FERRUPS’ RS232 port, signal
ground and chassis ground must not be connected within the terminal 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 terminal to FERRUPS, signal ground from your
computer or terminal is connected to pin 7 (signal ground) on the  FERRUPS. See the
User Manual. This signal ground is a reference ground for the other RS232 signals.

0
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.

e WARNING

Do not make connections to the RS232  communications port if the UPS is connected to a positive
ground battery system. The I8232  ground must be isolated or equipment damage will result. For
help, call BEST’s Technical Support Center at l-800-356-5737 or call your nearest BEST office.

202 Terminal Emulation

The computer or terminal that you connect to FERRUPS must be able to I) send commands that you
type on a keyboard to FERRUPS and 2) send responses to the computer’s or terminal’s screen. A
standard terminal does this; however, if you are using a computer, you must run a terminal emulation
program.

Computers, serial interface  cards, and modems often include terminal emulation programs. If you do not
have an emulation program, you can use the BASIC program on the next page. Before you use an
emulation program, you must oRen 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 0
would use MODE COM1:1200  N, 8, 1.)
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The BASIC program below lets a computer emulate a dumb  terminal. It should work on any IBM PC
or compatible. To use the program, simply connect the proper cable from your computer’s COM 1: serial
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 Promam
10 REM program to communicate with the FERRUPS
20 REM
30 SCREEN 0,O:  WIDTH 80: CLS
40 KEY 0FF:LOCATE  25,l
50 PRINT “FERRUPS COMMUNICATIONS PROGRAM-hit ESC to exit”
60 LOCATE 1,1,1  : PRINT “Enter the command HELP for a menu”
70 OPEN “COMl:1200,N,8,l,CS,DS”  AS #1
80 PRINT #l,“”
100 A$=INKEY$: IF A$=“” THEN 120
I10  IF A$=CHR$(27)  THEN 990 ELSE PRINT #l,A$
120 IF EOF(1)  THEN 100
130 A$=INPUT$(LOC(l),#l)
140 B$=CHR$(lO):C$=”  “:GOSUB  200: REM Replace line feeds by spaces
150 B$=CHR$(8):C%=CHR$(29):GOSUB  200: REM Replace backspaces by cursor lefts
160 PRINT A$;
180 GOT0 100
200 P%=O
210 P%=lNSTR(P%+l,A$,B$)
220 IF P%O THEN MID$(A$,P%,l)=C$: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 using MS-DOS@ QBASIC (which comes with DOS 6.0) or MICROSOFT@
QUICKBASICTM,  change the OPEN statement in line 70 to this:

OPEN “COMl:l200,N,8,l,DS,RBl024,TB64”  AS #I

3 . Note the use ofthe “DS” option in the OPEN statement 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
substitutions for the line-feeds and backspaces sent from FERRUPS to preserve the screen display.
Hence lines 140 and 150. and the subroutine at line 200.

203 Enabling Hardware Handshaking

To enable hardware handshaking with your computer or terminal, change the setting 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 Using a Modem

To use a modem with the FERRUPS, you must contigure  both the modem and the FERRUPS properly.

To configure the UPS, set parameter 97 (consolehandshake) to “ 15”;  see Section 203 if you need instructions
for changing parameter values.

0

Set up the modem to ignore the DTR signal and to support the RTS and CTS signals. You should also
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 terminal to send the following string
to your modem; this string will set your modem to work optimally with the FERRUPS.

AT &F&DO &K3  QO &W  <CR>

AT is a required command prefix.
&F  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 also 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. 0

DB25  TO
MODEM
WE)

DB25P  (MALE)
TO FERRUPS

WE)

2 TX0

“, F%
5  CTS

%iLEVEL

Figure 3

300 Communicating with FEFWUPS

The FERRUPS User Manual 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 Manual 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 0
of uppercase and lowercase.
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Examule:
alarmlog  would be a valid command, but so would ALARMLOG, Alarmlog  or alarmlog.  The
terminal or computer would display the alarm log.

You can enter the complete command or the short form shown in the User Manual. You can also enter aa
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 original command.

Example 1:
alarmlog, al, or alog are all 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 all valid commands; the FERRUPS switches to auto mode.
However, if you do not include the  space before “a” 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 bommand  may be incorrect.

Example:
Ifyou misspell a command, the Error arrow will point to the command and give you an error message:

=>displey time
displey time
A Error
Command not recognized.

0
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 also 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
also require a User password.

To enter a password, use the password command shown in the FERRUPS User Manual. For example, to
enter the User Password, you would type the command below and press <ENTER> on your keyboard.

You don’t need to use the complete password command; instead, you could just enter this:

pw 377

You can use one oftwo passwords: the User password (377),  or the Service password (2639). The password
level determines whether a user or a trained 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 Help Commands

You can use some commands to help you learn  more  about how FERRUPS communication works. These
commands are  help (or ?),  alarmshelp, and commands.

0

Help Command

When you enter the help or ? command, your terminal will display each FERRUPS command and
a brief explanation.

Examule: For example, the display begins with the AlarmTest  command:

AlarmTest  [Cancel]
-- Set [or Cancel] user test alarm (.I),

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. “[Cancel]” means
alarmtest cancel (or at c) cancels the User Test Alarm.

The alarmshelp command displays a list of alarms with their letters and codes, the current status
of the alarm (active or off), and the relay setting. See the sample list below:

Active Alarm Name Ltr C o d e Relay

N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o
N o

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 Transtinr Temp
Check Charger
Check Battery
Check Inverter
Check Memory
Emergency PwrOff
Hi PFM Res Temp
Probe Missing
High AC Input
Call Service

A
B
C
D
E
F
G
H
I
J
K
L
M
N
0

i
R
s
T

.-
-...
-.-.
-..
.
..-.
-- .
. . . .
. .
,---
-.-
.-..
--
-.
---
.--.
--.-
.-.
. . .

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Commands

When you enter commands, the terminal will display all valid FERRUPS commands. 0The
capitalized letters in each command are the short form for that command.
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304 Status Commands

The status and contstatus  c~nnnands  display several FERRUPS parameter values, active alarms, and o&her
status information. This is one example of a status display:

Status report for FESOOVA [Unit ID Number from parameter 151 [Serial Number]
Tuesday, November 16, 1993 - 14:51:31

V In 120.4
______---_--______________
v out 118.8
I out 2.9
------------___-__-_______
V Batt 12.45
1 Batt 0.9

Freq
Watts
VA Out
PF 1.00
Load
Runtime
AmbTemp
BmLvl

60.20
347
345
____

99%
6m
2oc

95.8

._
System

--___-___-____________________
Mode: Auto
Ready: Yes
Inverter: Off
Charger: On
Beeper: Enabled
Level: (None)

Active Alarms

No active alarms

The coatstatus  command shows the same display, but it continuously updates the information until you press
a key.

305 Parameter Commands

0 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 abbreviation of the name
as long as you include the letters in the short form. (You can also abbreviate commands; see Section 301.)

The display, fontdisplay,  parameters  and paramkeywords  commands let you display parameters. The
program command changes parameter values.

The display (or d) oxnrnand  lets you display specific parameters on your computer or terminal. For
example, if you enter display 0, 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 Time 14:42:21

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 IO, the display will show
parameters 0,45  and 10:

00 Time 14:42:2 1
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.

lfyou have already displayed a parameter, you can display the next parameter by entering display
alone.

Cc&display

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 terminal or computer will display something like this:

00 Time 14:42:21

However, the parameters command works differently when you enter it alone or when you enter
more than one parameter after the command. When you enter parameters (or p) alone, your
computer or terminal displays all 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 all 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 0 through 5: 0

00 Time 14:42:21
OlVIn  118.2
02 v out 118.2
03 --Reserved--
04 I out 2.9
05 VA Out 345

Paramkeywords

The paramkeywords (or pk) command works like the parameters command, but it also 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
01 V In 1 1 8 . 2 acVoltsIn
02VOut 118.8 acVOltsout
03 --Reserved-- *
04 I 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 0
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 sticc parameters and their keywords, enter paramkeywords (or pk)
a lone .

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 already displayed a
parameter, you can enter  program alone to program the parameter. The computer or terminal
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 progxm  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 1415950
>>>  New value for paramctcr  00 ->

You can enter the  new value 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 00s 09:30:00
New value: 00 Time 09:30:00
User =>

If you have not displayed the parameter already, you can specify which parameter you want to
change by entering its number or name after  the program (or pr) command.

Examole  2: Ifyou enter program time, the  computer or terminal will display the old value and
ask you for the new value:

User =>program  time
Old value: 00 Time 14:59:50
>>>  New value 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 value first, you can enter
program, the parameter number or name, and the new value 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
Usel->
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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 Invetier Logs) or
display operating and power conditions (like voltage, current, or temperature). Other parameters (like User 0
ID) let you program FERRUPS for special 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 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

A8  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
l-800-356-5737 before YOU trv to change any  oarameters  exceot  0.10, and 15. (Outside of the
U.S.A. and Canada, caliyour  nearest B&IT ofice.)

.

- -
0

r
I

-

“““” Sample Display

00 Time 07:04:00

Password tl
Change

None (Use]
if paramete
39 has beer
changed to

“Yes.“)

Range

oo:oo:oo-
23:59:59

Explanation

Time. The FERRUPS uses the time to recor
Ialarms and inverter mns. Reset the time whe

you restart the FERRUPS afier DC power has
been off.

0 ltime
) (t)

01 V In 120.7 Service 0.0-500.0
(In 8.01
software,
0.0-300.0)

The input voltage the FEYRUPS is receiving.
When this value drops below the brownout
voltage, the FERRUPS switches to inverter.

I acvoltsin
(4

Service 0.0-500.0
(In  8.01
so!lware,
0.0-300.0)

The voltage the UPS is providing to your
equipment.

02 V Out 120.7

03 --Reserved--3 1 Reserved -

0.0-220.04 I acampsiout Service The current your equipment is drawing from tbe
FERRUF’S.

OS VA Out 637

06 I Batt 0.5

Change Not
Allowed

Service

The total “apparent pawn”  (volt-amperes) your
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.

In 8.06 and higher software, when the UPS
rims  on AC line, this is the charging current. In
all s&vare versions, when the UPS runs
battery power, this is the amount of current (1
amps) the batteries are supplying to the UPS.

o-27000

0.0-200.06 ibatt
@Il-
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,

,

t

1

Name
(Short  Form)

vbatt
(vb)

Sample Display

07 V Batt 13.48

Password ti
Change

Service 0.00-175.00 Battay  voltage. The FERRIJPS  will alam  il
this dx is too low.

frequency
(0

38 Freq  60.43 Hz Change Not
Allowed

4100-63.00 During uonnal  operation, this is tbc  frequent!
of the  AC input power the FERRUPS i:
rccnving. If this value falls outside  the  hmit:
set h;,  parameters 5 I and 52, the  UPS snitchc!
to battery  power, When the  UPS is using
battery power, this is the frequency it ir
supply ing  to  your  equipment .

a-9999 The estimated amount of lime the FERRUPS
wil l  cont inue to  support  your  cquipmcnt  when
the  FIZRUPS  i s  running  on battery power. Tht
FERRUPS will alarm when this value fallr
below parameter 68.

31/01/1988- Date The FERRUPS uses the date to record
12/3  l/2166 alarms and invcrter  runs.  Reset  tbe date  when

pu  restart the unit after  DC power has been
tomcd off.

9

10

.orll’

runtime
o.0

39 Run?-&  I2m Change  Not
Allowed

None (User
if parameter
39 has been
changed  tu

“Yes.“)

da te
Cd)

lODateO6/01/93

1 I Amh  Temp 23~

12 Sinkl‘emp 26~

Change Not
Allowed

Change Not
Allowed

ambtemp
(at)

heatsinktemp
(SO

13 --Reserved-- - -

-63 to 193 Transformer tcmpcrature.  The FERRUPS will
alarm  ifthis  value  is too high. This paramctcr  ii
only for models that  monitor transformer
temperature; for other models, this panmetcr
will alwavs  show -63 ’ C.

Change Not
Allowed

xmvtemp
(X0

14 XtmrTemp  28c

Serviceunitident
(id)

up  to 20 Unit ID. You can enter any string of 20
characters. characters or less into this  parameter. This

string can help you identify individual
FERRUPS uni ts  in  network environments  that

15 Unit ID
Network #1 UPS

fullload
(1)

16 FullLoad%  075 o-150 Percent of Full Load. The percenlage  of the
FERRUPS’ total  capaci ty  that  your  equipment
is actuallv  usinr.

Change Not
Allowed

Change Not
Allowed

O-l 5000 The total “real power” your equipment ir
drawing from the  FERRUPS.

17

18

17 Watts  465watts
WI
powerfact
(Pt)

18 PF 0.73 Lead Change Not
Allowed

0.00-l .oo The power factor of your equipment; the
difference in the  way it draws voltage and
current. Power factor = watts out (parameter
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 PISPLAY]  [ ] [ENTER] or [DISPLAY] [l]  [l]  [ENTER].
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Number Name
(Short Form)

Sample Display Password to
Chanae

Range Explanation

20 I POWei-OUt

ipo)
(In 8.06 and higher
software. the short

I form is ~~01.

19 VALimit  85019 VALimit  850

20 #PwOut  120 #PwOut  1

350-18000 The maximum volt-amps the FERRUPS
supply to your equipment  at  the present  po
factor .  The FERRUPS wil l  alarm when VA
(parameter 5) is  higher than this  value.

O-65535 The number of times there has been a loss of
input power since you started the  F E R R U P S .

21 overloads
(01)

21 #OvrLds  0 Change Not
Allowed

O-65535 The number of  t imes the
overloaded; that  is, the number of times VA
Out has been greater  than VA Limit .

22 syshows
(sh)

22 sysHrs00000 Change Not
Allowed

O-65535 The total number of hours the FERRUPS has
been operating, regardless of mode. This
number does not increase while the OWOn
switch is  turned  Off. I

24 inverterlog
61)

2s alarmlog
I

A record of the date, t ime, duration, and reason
(a for the  last 20 alarms. (See the  User Manual.)

2G

21

testresults
w

26 Test  Resul ts Change Not
(See the Explanation Allowed
colunln)

27 Crest I.41 Change Not
Allowed

N o t This parameter records the results of the
Applicable system test. The parameter displays the ti

and date of the test  and the results of each p
of the system test .  (See the User Manual.)

0.00-5.00 Crest factor (peak AC amps out divided by
RMS AC amps out) .

28 brownlevel
(W

29 beepfreq
W-I

30 mindcv
(mind)

31 maxdcv
(maxd)

28 BmLvll9.8 Change Not
Allowed

74.4-192.0 The AC input  vol tage a t  which the  FERRUPS
will switch to inverter  (battery power). 11
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 at 80%
of nominal AC volts in. See parameter 64.

29 BeepFreq  1320 Service o-9999 This parameter sets the pitch of the beeper.
Smaller numbers set the pitch higher; larger
numbers set  the pitch lower.

30 MinDCV 11.36 Service 0.00-200.00 The minimum battery voltage measured since
you  stated  the  FERRUPS or  s ince  the  las t  time
you used the extendedhistory command.

31 MaxDCV  13.59 Service 0.00-200.00 The maximum battery  voltage measured since
you stated tie  FERRUPS or  s ince  the  las t  t ime
you used the extendedhistory command.
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you &ted  theF!SRUPS  or since the last
you used the extendedhistory command.

ast time you used the extendedhistor)

37 Max VA 705

e rnullln”rn  vo -ampere 0” pu measure
smeyou started the UPS or  s ince the last  time

password (or higher) to change some
parameters and to use the red Control key
functions on B control panel. If this is set to
O)No,  you do not  need a password to USC  these

c mput  vol tage to  the

44 nomvout
(nvo)

44 NomVOut 120.0 Change Not 60.0-500.0 The nominal AC output voltage from the
Allowed (In 8.01 FERRUPS.

software,
75.0-500.0)

ratedva 45 RatedVA  850 Change Not
Allowed

100-30000 Themaximum rated volt-amperes t h a t  the  UPS
can deliver toyourprotected  equipment  wi thout
sounding an  Overload alarm
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e maximum rated watts that

current drawn from the bat ter ies .

On/Off switch on. If this i s se t  to O)Off, the
UPS will stay in the Off mode when you turr
the witch on until  you put it into Auto mode. U
this  is set to l)On,  the UPS goes into the Auto
mode when you switch on the On/Off  switch.

T h e UPS will continue to use battery power
until the frequency rises above this point again.

switches to inverter  bane The UPS

hax  before it  transfers from

UPS switches  to

values make the FERRUPS less sensitive to

e ou put “0 tage at
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Password tl
Change

Serv i c e

1 Number Sample Display Range

0.0-500.0
(In  8.01
sothwe,

0.0-300.0)

Explanation

The point  a t  which the  FERRUPS shuts  dow
because of low output voltage.

lowvoutshutdn 60 LVOShdn 102.0

0.0-500.0
(In  8.01

soflware,
0.0-300.0)

The output voltage at which the FERRUP:
sounds a  I-I&b  AC Output  alarm (See the Use
Manual.)

61 HVOAlnn  129.6

52 HVIAlrm 138.0

Service

Service

None (User
if parameter
39 has been
changed to

“Yes.“)

hivinalann
(hvia)

0.0-500.0
(In 8.01

so!hLwe,
0.0-300.0)

O)No-1)Yes

The input voltage at which the FERRUP!
sounds a High AC Input  alarm. (See the Use
Manual.)

This parameter enables or disables extende,
brownout. If this is set to “Yes,” then tht
Brownout setpoint  (parameter 28) varies fron
62% ofnominal  AC Volts  In  a t  no load to  800/
of nominal AC Volts In at full  load. If this is se
to “No,” the  Brownout  setpoint  (parameter 28
stays at  80%. (See parameter 64.)

53 ExBrOut  l)Yes

i4 BmOutV 96.0 50.0-500.0 When parameter 63 is set to O)No,  thi:
parameter determines when there is a brounou
condit ion.  When AC input  vol tage fal ls  belou
his  setpoint,  the FEFXUPS  switches to batteq
“OWCT

;ervice

:ervice

y/

lowbattv
(lb)

i5 LoBatV 10.50 The DC vol tage at  which the UPS shuts  dew
xcuse  of a low battery The UPS will remair
XT  until you  switch it off and on again.

6.00-175.00

66 nearlowbattv
WI

ervice 6.00-175.00~6  NLBatV 11 .OO

#7  HiBatV 15.00

The  bat tery vol tage at  which the UPS sounds f
Vear  Low Battery alann  (See the Usn
!&lual.)

“’ mvice 6.00-200.00

o-999

The  battery  vol tage at  which the UPS sounds i
<igh  Battery alarm (See the User Manual.)

When  nmtime  (parameter 9) drops to this point,
he FERRUPS sounds a Low Runtime  alarm
,See  the User Manual.)

8 LowRunTm 6m \Tone  (User
f parameter
19 has been
zhanged  to

“Yes.“)

68 lowuntime
w

69BattAH31 ervice 5-20000

I-200

The  amp-hour capacity of the FERRUPS’
uttteries.

\ constant  that  the  FERRUPS uses  to  ca lcula te
untime.

0 RuntimeK  20 :rvice

I Test Level 3 brie  (user
~parameter
9 has been
:hanged  to

“Yes.“)

o-3 ‘his  determines which pats  of  the  Automat ic
iystem  Test the FERRUPS will do. See tbe
Jser  Manual  for  more information.

O=None;
I=Logic Test ;
2=Logic and Inverter  Tests ;
3=Logic,  Inverter,  and Battery Tests .
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The time of day (in 24-hour  time) when the
FERRUPS will do the Automatic System Test.

76

77

pfmtemp
(pt)

autorestart
(a0

76 PFM Temp 28~

77 AutoRst 60s

Change Not
Allowed

Senice

- 63 to 193 The temperature of the Power Factor Module.

o-9999 when you have shut down the FERRUPS usin@
an off or shutdorm  command (see the User
Manual), or when an alanz shuts down tht
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

79

alannsenable
(=I

consolemode
(cm)

78 AlmEnbl l)Yes

79 Console Mode

Service O)No-1)Yes This parameter enables or disables
FERRUPS’ ability to sense an alarm.

None (User l-4 This parameter helps make the UPS compatiblt
if parameter with CheckUPS. Setting affects parameter 97.
39 has been I = UPS sends inverter/alann  messages.
changed to 2 = UPS suppresses 1nverter/al%m messages.

“Yes.“) 3 = UPS does not echo back commands.
4 = UPS sends the “F” string every I5 seconds

(See Section 307.)

80 ambtempalarm
(W

80 AT Alarm 60~ Service O-200 The point at which the FERRUPS sounds i
High Ambient Temperature alarm See the
User Manual.

81

82

ambtempshutdn
Cats)

hstempalann
(W

81 AT Shdn 70~ Service O-200 The point at which the FERRUPS shuts dew
because of a High Ambient Temperature.

82 HT Alarm 10% Service O-200 The point at which the FERRUPS sounds i
High Heatsink Temperature alarm. See the
User Manual.

83 hstempshutdn
(hts)

83 HT Shdn 110~ Service o-200 The point at which the FERRUPS shuts dew
because of a High Heatsink Temperature.

84 xtempalann
cw

84 XT Alarm 7Sc Service O-200 The point at which the UPS sounds a Hi&
Transformer Temperature alann. See the Use]
Manual. In models that do not
transformer temperature, this is set
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-
hunber Name

(Short Form)
Sample Display Password tc

Chance
Range Explanation

85

0

86

xlempshutdn
cw

85 XT Shdn  85~ SetiCe o-200 The point at which the FERRUPS shuts  dew
because of a High Transformer Temperature.
In models that do not monitor transformer
temperature, this is set to “0.”

O-200 The point at which the  FERRUPS sounds a
High Power Factor Module Temperature alarm,
See the User Manual.

86 PF Alarm 8% SeNiCepfmtempalam
(pta)

pfmtempshtdo
(pts)

57 PF Shdn  9% Service87 O-200 The point  a t  which the  FERRUPS shuts  down
because of a high Power Factor Module
temperature.

88 acvofault
WI

38 VOutFlt 24.0 0.0-500.0 The point  a t  which the  FERRUPS shuts  down
(In 8.01 because of output  power problems.

soffware,
0.0-300.0)

o-9999 When the UPS starts running on inverta
(battay),  this is the number of seconds the UPS
will d&v  before it activates the  invcrter  r&v.

89 invrelaydelay
(ird)

39 IRlyDly  OS
(Reserved in 8.01

soflware)

Service

90 remotebaudrate 90 Rem Baud 7
(rb) ;07]:  1200 baud

Service [O]:  50. The baud rate of the control panel’s RJ-45
[15]: 38400 (phone jack) connector. If you have a device

connected  to the port, changing the  baud  rate
could cause communicat ion problems.  Set t ings:
[O]:SO,  [1]:75,  [2]:110,  [3]:135,  [4]:150;
[5):300, [6]:600, [7]:1200,  [8]:1800,  191.2400:
[ 10]:3600,  [I 1]:4800,  [12]:7200,  [li]:9600,
rl41:19200.  rlS1:38400.

+

92

This  parameter sets the data word format of the

on 4.3-18KVA  models. Call BEST for more

rcmotewordfmt 91  RemWordFmt  0
(Ml :001: 8Nl

Service

Service O-15 This parameter enables or  disables hardware
and s&we  handshaking of the control  panel’s
RJ-45 (phone jack) connector on 4.3-18KVA
models. Call BEST for more ir&mation.

remotehandshake )2 Rem HndShk  IS
WC JRxlSTxlCTS/RTS

9 3 remotercp
:ncP)

)3 Rem RCP 1)Yes Service l)No-l)Yes When this  is  I)Yes, the control  panel’s RJ-45
@honejack)  comxctor (4.3.ISKVA  models) is
set  up  to communicate  with the control  panel .
When it is set to O)No,  the connector acts as an
RS232 communication port.

This parameter enables or disables  messaging
and echoback  on the control panel’s RJ-45
connector. Call BEST for more information.

94

95

a

xmotectrl )4 Rem Ctrl  15
:“I :colErrlMsgjP-

Service o-3 I

xmsolebaudmte I5 Con Baud 7
:cb) 071:  1200 baud

Service [O]:  so-
:15]: 38400

The  baud rate oftbe.  UPS’  communicat ion por t .
If you have a device connected to the  RS232
poti, changing the baud rate could cause com-
municationproblems. Settings: [O]:SO,  [ 1]:75,
[2]:1 IO,  [3]:13S, [4]:150,  [5]:300,  [6]:600,
[7]:1200,  [8]:1800,  [9]:2400,  [10]:3600,
[11]:4800,  [12]:7200,  [13]:9600,  [14]:19200,
r i51:38400.

(See
3qhrlation

COlUmn.)
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lumber Name
(Short Form)

96 consolewrdfmt
(C\Y)

Sample Display Password to Range Explanation
Change

96 ConWordFmt  0 Service o-7 The data word format of the  RS232
[OO]: 8Nl communicat ion por t .  Set t ings:  SNl)  8N2,7

7N2,7El,7E2,701,  and702.Changing a
sett ing could cause  communicat ion problems.

9 7 c o n s & h a n d s h a k e 97 Con IIndShk  12 Service O-15 This parameter enables and disables hardware
WI SRx/STx(  ( and sofiware  handshaking at the  RS232

communicat ion por t .

98 consolercp
(crcp)

98 Con RCP 0)No Service O)No-1)Yes  When this  is set to l)Yes,  the FERRUPS’
communicat ion por t  i s  se t  up to  communicate
with  a control panel.  When  th is  i s  se t  to  O)No,
the communicat ion port  acts  as  an  RS232 por t .

99 consolectrI Y9ConCtrl  is Service o-31 This parameter enables and disables UPS
(cc) EcolErrlMsglP=> messaging and echoback  of the UPS’ RS232

communication port  (on the back panel) .

100 search1
(sl)

100 Search #l
Network UPS I

Service up to 20 To enable the  UPS to automatically log onto the
characters. hos t  sys tem that  i t  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 str ing,  i t  wil l  respond wth
the string you enter in parameter 102. See
parameters 101-103.

101 scarch2 101 Starch #2 Service up to 20 When the IJPS receives this search string, it
(9) Network UPS 1 characters. will execute the command you enter in

parameter 103.

102 respmlscl 102 Response # 1 Service IJp  to 40 See parameter 100. When the  UPS receiv
0.1) UPS #l actwe characters. asearch stringyouenter  in parameter 100, i,

respond to your host system with  tbe  string you
enter for this parameter (102).

1 0 3 response2 103  Response #2 Service up to 40 See parameter 101. When the UPS receives the
(r2) characters. search stxing  you enter in parameter IO 1,  it will

execute the command you enter in this
parameter (103).

104 relaymaskl
(ml)

104 P.Maskl65535 Service O-65535 This parameter determines which of the  alarms
PONMLKJIIIGFEDC A-P will  activate the alarm relay contact  at  the
I3A FERRUPS‘ RS232 pat  (on the back panel).

(See Section 500 to program this  parameter.)

105 relaymask 105 RMask2  65535 Service O-65535 ‘This parameter determines which of alarms Q-
(~2) 543210ZYXWWTS T will activate the alarm relay contact at the

RQ FERRUPS’ RS232 poti (on the back panel).
(See Sect ion 500 to pwgnm  this parameter.)

106 epomode 106 EPO Mode 0 Service O - 1 6 This parameter selects the  Remote Emergency
(em) I I I Power OfTMode.  (See Section 400.)

1 0 7 epodebounce 107  EPODbc 0.3s Service 0.0-999.9 The length of Emergency Power Off signal that
(edb) the FERRUPS requires. (See Section 400.)

108 epodelay 108EPODlyO.l~ Service 0.0-999.9 The amount of time the FERRUPS delays a
(cdl) Remote Emergency Power Off shutdown after

it receives the  signal. (See Section 400.)
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1 Sample Display 1 z;;;td  to 1 Range 1 Explanation I I
pabsse
@b)

IO9  PABase  3560 Change  Not
Allowed

0-20000 This parameter affects  FERRUPS transfers.

110 cfacvin
(&in)

t
Ill cfacvid

(cvid)

110 CFACVIN 1180

I1 1 CFACVID  554

Change Not
AllowedI-Change Not
Allowed

0-32161
(In  8.01

software,
O-3000)

I-1023

The calibration factor numerator for AC input
voltage.

II

The calibration factor denominator for AC
/I

112 cfacvon
(won)

~ll2CFhCVONll80~Ct~~~I+t  1 @:X76;  Ivoltage,Ihe  calibration factor numerator for AC output II
sofhvm,
O-3000)

I
I I3 CFACVOD 554 Change Not l-1023 The calibration factor denominator for AC

Allowed output  vol tage.

114 CFACAON 68 Change  Not O-32761 ‘The calibration factor numerator for AC output
Allowed (In 8.01

sonware,
O-2200)

115 cfacaod I I5 CFACAOD 44 Change Not I-1023 The calibration factor denominator for AC
(caod) Allowed output  current.

II6 cfdcvn 116 CFDCVN 1100 Change Not o-32767 The calibration factor numerator for DC
fcdvn) Allowed (In 8.01 voltage.~

software,
O-17500)

117 cfdcvd 1 I7 CFDCVD 629 Change Not l-1023 The calibration factor denominator for DC
(cdvd) Allowed voltage.

cfdcan
(cd4

118 CFDCAN 2732 Change Not
Allowed

O-32767
(In 8.01

sonware,

The calibration factor numerator for DC
current.

II

(cdad)
II9 I cfdcad

120 sonwver
(8.01-8.05  ( sv)
WdhV.W.2)

(8.06 and cfchgn
$b$) ( c m )

121 nvchecksum
(8.01-8.05  ( c )
SOthW.~)

(8.06 and cfchgd
;k”d’;,  (ccd)

O-2000)

Allowed current.
119 CFDCAD 512 Change Not

120 SW Ver 8.02

I-1023

Change Not

The calibration factor denominator for DC

00.00-99.99 The  FERRUPS software vers ion for  uni ts  witt
Allowed 8.01-8.05 sofiware  versions. See parameter

I38  for higher soRware  vers ions .

120 CFCHGN 1000 Change Not O-32767 The calibration factor numerator for charge]
Allowed current.

121 Chksum  1CFPh Change Not OOOOh- Nonvolatile RAM Checksum for units witt
Allowed FFFFh 8.01-8.05  sofiware  versions. See parameter

138 for higher sofiware  versions.)

121 CFCHGD 1023 Change Not I-1023 The calibration factor denominator for DC
Allowed amps (charging current).
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--
1
t

t
i

,

-
S

I

1

1

1

1

I

I

1

iame
Short Form)

Ample  Display Range Explanation

OOOOh-
FFFFh

EPROM Checksum for ““its with 8.01-8.05
software versions. See parameter 139
higher software versions.

o-3 The type of charger installed:
0 = Hardware lloat charger.
1 = Software-controlled float charger.
2 = Software-controlled hysteresis charger.
3 = Disabled;  independent external  charger.

Password  to
“hange

~omchecksum
KS)

Zhange  Not
9llowed

22 ROMChk 4lB7h

22 Chgr  Type 0

122
8.01-X 05
SOtlWlX)

123
(8.06 and

highcr
s0nware)

service:hargertype
4

23 MaxChgA  20.0 Zhange  Note
4llowed

1.0-99.9 Ifparameter  122  is set to “I” or “2,” parameter
1 2 3  i s  the  continuous  rated charger current.  The
average charger current cannot exceed this
value. Ifparameter 122 is set to “0,” paranetcr
1 2 3  is  not effective.

naxchargeamp
mc)

owchargcrv
:lcv)

0.0-200.0 When parameter 122  is set to “2,”  this
parameter  is  the low charging voltage setpoint .
The charger is started  when DC volts  fal l  below
this  value.

Service

Service

2 4 LoCV 1 3 0 0

,25 FltCV 13.60

,26 EiiCV 14.40

124
(8 06 and

higher
sofhvnre)
__-

12>
(8~~6  znd

higher
sonwm)

120
(8.06 and

highcr
S:ottwt!k?)

1 When parameter 122 is set to “1,” this
paramctcr  is the float charger voltage level. The
FERRUPS main ta ins  the  battay  vol tage at  this
level if possible.

loatchargerv
:fcv)

0.0-200.0

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 DC volts rise
above this value,

lighchargerv
:hcv)

127
(8.06 and

higher
SOthWC)

:qualizechargcrv
:ecv)

127 EqlCV 12.60 Service 0.0-200.0 When parameter 122 is set to “2”  or “3,
parameter is the equalize charging volt;
setpoint. When battery voltage is below this
point,  the charger equalizes the batteries.

2.9999 The amount of time (ir.  seconds) that the
FERRUPS will delay before stating the
charger a&r  startup or after an  inverter  run.

--
:hargerondelay
:cod)

128 ChOnDly  240s Change Not
Allowed

128
(8.06 and

hlghcr
SdhWC)

I29
(8.06 and

higher
SOthWC)

130
(8.06 and

higher
SOIhVE%)

lowacdelay
(lacd)

1 2 9  LoACDly  5 s Change  Not
Allowed

once the FERRUPS senses 53 low AC output,once the FERRUPS senses 53 low AC output,
this parameter determines the number 01this parameter determines the number 01
seccmis  the unit waits before causing a Low AC
Output  alarm shutdown.

Reserved I30 --Reserved-- -

Reserved -131
(8.06 and

higher
S3hWe)

132
(8.06 and

higher
S0fhV.%)

I3 1 --Reserved--

Reserved I32 --Reserved--

- -

-
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135 --Reserved--

for earlier software versions.

138 nvchecksum
(-&’  (cl

SOttW1.S)

139 ramchecksum

138 Chksum  1 CF8h Change Not OOOOh-FFFFh Nonvolatile RAM Checksum for units with
Allowed 8.06 and higher software versions. See

parameter 121 for earlier sot%v.we  versions.

139 ROMChk  4lB7h  Change Not OOOOh-FFFFh  EPROM Checksum for units with 8.06 and
Allowed higher soflwarc versions. Set parameter 122

for earlier soflware versions.

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, ~r~<lWcr~,  or a carriage return, a line feed, and another carriage return.
For 8.05 and higher somVare, %r><cr>QD,  or two carriage returns and a line feed.

2 . 80 ASCII characters that represent 40 hexadecimal bytes of information.
3. ~r>-~r><lD,  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

1 header Not For 8.01-8.04  sofiware, a <crxlf><cr>  or cODH><OAH><ODH>  sequence.
Applicable For 8.05 and higher sothvxe,  a <cr><cr><lfi  or <ODH><ODH><OAH>  sequence.

O-l 1 Month(BCD)Ran8e:Ol-12

1 Day (BCD)  Range: 01-3 1

I Hours (BCD) Range: 00-23

6-7 1 Minutes (BCD)  Range: 00-59
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Characters # Bytes Description

Seconds (BCD) Range:  00-59

System Mode @CD) Range:  00-03 00 = OE, 0 1 = Auto;
02  =  Line  Condi t ioning; 403 = Inverta  (Battely  Pow

<eserved.
-

9larm Status (BCD) Range: 00-31 00 = Alarms disabled, 01 = Alarms enabled.

.nverter  S ta tus  (BCD)  Range:  00-01 00 = Inwter  is off, 0 I = Inverter  is on.

:harger  Status (BCD) Range 00-01 00 = Charger is 08, 01 = Charger is on.

r\larm Status Register #l,  alarms  A-H (bit-mapped, I=true).  See the information below.

Bit Position

5 6 5 4 3 2 I 0

AlElIIIl II&h Output High LOW LOW High NCII LOW
Ambient O v e r l o a d  A C A C Runtime Battery L O W Bat&y

T e m p out out LeA Battery

9lann Status Register #2,  alarms  I-P (bit-mapped, I=true).  See the information below.

8-9 1

IO-11

12-13

14-1s 1

16-17

IS-19

20.21 1

22-23 1

Bit Position

7 6 5 4 3 2 1 0

Emergency Check Check Check Check High User High
POWIX M e m o r y  Inverter Battery Charger TWiIlS- Test Heatsink

Off former Al?WIll Temp
T e m p

Alam

24-27

28-3 1

2

2 4C Volts Out (BCD) Range: 0000-9999

ieserved.32-35 2

9C &rent  Out in Amps (BCD)  Range: 0000-9999.  A decimal point is implied after  the third digit (xxxx:36-39

40-45

2

3 Volt-Amperes (VA) Out (BCD) Range: 000000-999999

3C Current in Amps (BCD) Rarge:  0000-9999.  A decimal point is implied after the  third digit (xxxx).46-49 2

SO-53 2 1C Volts @CD) Range: 0000-9999.  A decimal point is implied after  the  third digit (xxxx).

2 ‘requency  in Hz (BCD) Range: 0000-9999.  A decimal point is implied after the second digit (EGG).54-57

luntime  Minutes Remaining (BCD) Range: 0000-999958-61

62-65

2

2 4mbient Temperature in Degrees Celsius (BCD) Range: 0000-9999

I\lann  Status Register #3,  alarms Q-X (bit-mapped, 1=&w).  See the information below.66-67 2

Bit Position

7 6 5 4 3 2 I 0
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70-71

72-73

74-71

78-79

trailer

# Bytes

2

1 LDRS.  Range: 00.FF.  AID conversion value of aux board input.

2 Iohvare  Version number.

1

NO1
ipplicable

Description

4lm Status Register #4, ~ILUIIIS  Y-Z and O-S @it-mapped, l=true).  See the information  below

Bit Position

7 6 5 I 4 I 3 I 2 I 1 0

Alann Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved

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

Checksum  Byte (Hexadecimal, 00-FF is valid). Equal to the 2’s complement hex sum, without cany, of the
receding 39 two-digit hexadecimal numbers.

:cr>~~>dfi  or cODHxODH><OAH>  sequence

400 Remote Emergency Power Off

The Remote Emergency Power Off feature on pin 2 1 lets you shut down the FERRUPS’ output power through
you computer room’s emergency shutdown switch. Usually, the computer room’s emergency shutdown switch
shuts down AC input power to all 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;
instead, the FERRUPS will continue to provide output power until its batteries run  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 start
the Emergency Power Off alarm 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 instead of turning the On/Off switch off and on again.)

Note: The +12  VDC level on pin 6 or pin 18 is only 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 instructions 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
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
by setting parameter 106 to 16. (See Section 305 for information on programming parameters.)

the emergency power off signal from your

1”V 4
(Inverter)

The FERRUPS will only shut down if it
receives the emergency power off signal
when i t  i s  running  on battery power.

Level-sensit ive.  The UPS responds to a level
emergency power off signal (not a rising or
falling signal). (See the  table below.)

FERRUPS responds to 0 volts on  pin 21 as

What the FERRUPS Does When
You Leave this Off

The FERRUPS does not restart until you  break
the connection between pins 6 and 2 1  (or 18 and
2 I) and turn  the  UPS on manual ly .

The UPS will shut down when it receives the
emergency power off signal regardless of
whether it is running on AC input or battery
pCAWX.

Edge-Sensit ive.  The UPS responds to an emer-
gency power off signal made up of rising or
falline voltaae.  (See  the  table below.)

FERRUPS responds to 12 volts on pin 21 as a”
emergency power off signal.

Examples: If you chose the Restart andLevel features, you would add the values (8 and 2) to get your new
parameter setting (10).

I

Ii=
1

Off 0 ”-L--

Using the Level and Negative Features

What FERRUPS Does

Pin 6 or IX is usually not applied to pin 2 I, so the  UPS usually receives no s.gnal  (0 volts).
When pin 6 or 18 is applied to pi” 21 and the  UPS receives a steady or level 12-volt  signal,
the UPS wil l  shut  down i ts  output  power and star t  the Emergency Power Off  alarm.

Pin 6 or pi” 18 is usually applied to pin 2 I, so the UPS usually receives a 12-volt  &al. After
pin 6 or IX is removed from pin 2 I and the UPS is not receiving a signal (0 volts), the UPS
will shut down its output power and start the Emergency Power Off alarm.

Pin  6  or  1X  i s  usual ly  not  applied to pin 21,  so the UPS usual ly receives no signal  (0 volts) .
when  pi” 6 or 1X  is applied to pin 2 I and the voltage is rising to 12 volts, the UPS will shut
down its output power and start the Emergency Power Off alarm

Pin 6 or 1X usually is applied to pi” 21, so the UPS usually receives a 12-volt  signal. 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 stat  the Emergency Power Off alann.

402 Changing the Length of Emergency Power Off Signal FERRUPS Requires (Parameter 107)

Using parameter 107, you can also 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.)
0
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In some environments with a lot of electrical noise, the noise could act like an emergency power off signal. 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 0.3s  (.3  seconds). This means that the FERRUPS will wait
for an emergency power off signal on pin 21 that is at least .3  seconds long. If you want the FERRUPS to wait
for a longer signal, you can change the setting of parameter 107. (See the Parameter Table in Section 306 for
more information.)

403 Changing FEBRUPS’  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  Parameters to Control the Alarm Contacts

The RelayMask  parameters (104 and 105) let you choose which alarms will operate the alarm 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.  RelayMask
(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:

1 . 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 terminal or computer, use the password (or pw) command.

2 . Display parameter 104 (RelayMaskl).  If you have a control panel, press [DISPLAY] [l] [0] [4]
[ENTER]. If not, enter display 104 on your computer or terminal.

3 . 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 0 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 0 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 Batteq),  B (Near Low Battev),  and C (High Battery), write 1
for alarm A, 2 for alarm B, 4 for alarm C, and 0 for the rest of the alarms. The total 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=l, B=2, C through P=O, and Total=3.
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Enter 0 to disable contacts or
Alarm Alarm Value the Alarm Value to enable them
Low Battery (A) 1
Near Low Battery (B) 2
High Battery (C) 4
Low Runtime  (D) 8
Low AC Output (E) 16
High AC Output (F) 32
Output Overload (G) 64
High Ambient Temperature (H) 128
High Heatsink  Temperature (I) 256
User Test Alarm (J) 512
High Transformer Temperature (K) 1024
Check Charger(L) 2048
Check Battery (M) 4096
Check Inverter  (N) 8192
Memory  Check (0) 16384
Emergency Power Off(P) 32168

Total:

4. 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 program (or pr) command at your terminal
or computer.

5 . Next, display parameter 105 (RelayMask2);  this parameter is for alarms Q-T. If you have never changed
the setting, it should be 65535 now, which means alarms Q-T will all activate the alarm signal contacts.

6. If you do not want  any of these alarms (Q-T) to operate the alarm contacts, write 0 for the “Total” belo I

Note: 4BFor AS/400,  the contacts should be disabled for all of these alarms. Write 0 for the “Total.’

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
several alarms are “Reserved”; this means no alarm 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 Missing (R)
High AC Input(S)
Call Service (T)
Reserved (U)
Reserved (V)
Reserved (W)
Reserved (X)
Reserved (Y)
Reserved (Z)
Reserved (0)
Reserved (1)
Reserved (2)
Reserved (3)
Reserved (4)
Reserved (5)

Enter 0 to disable contacts or
Alarm Value the Alarm Value to enable them

1
2
4
8
1 6
32
64
128
256
5 1 2
1 0 2 4
2048
4096
8192
16384 0
32768

Total:
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7 . Change the parameter 105 setting to the total you found in step 6. (Use the [PROGRAM] key on the
control panel or the program or pr command on a terminal 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 external relay. See
Figure  5. When you connect the relay, 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 ia  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 .

N.O. Imater  Contact

common  lrmrtec
contact

IZVDC, OSAtm
SOWX

Figure 5
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Acvoltsout . . . . . . . . . .
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Epodelay . . . . . . . . . . . . . . .
Epomode . . . . . . . . . . . . . . .
Error . . . . . . . . . . . . . . . . . . .
Extbmout . . . . . . . . . . . . . . .
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........
3
3
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1 9
1 2
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27,28
24
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1 8
8
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18
2 7

1 8

15
5

1 7
1 8

14
14
17

Badpassword
BASIC program
Battamphours
Batttesttime ...
Beepfreq . . . . . .
Brownlevel . . . .
Brownoutv . . . .

Cfacaod . . . . . . . . . . .
Cfacaon . . . . . . . . . . .
Cfacvid . . . . . . . . . . . .
Cfacvin . . . . . . . . . . . .
Cfacvod . . . . . . . . . . .
Cfacvon . . . . . . . . . . .
Cfdcad . . . . . . . . . . . .
Cfdcan . . . . . . . . . . . .
Cfdcvd . . . . . . . . . . . .
Cfdcvn . . . . . . . . . . . .
Charger Status . . . . . .
Checksum Byte . . . . .
CheckUPS . . . . . . . . .
Commands . . . . . . . . .

Help . . . . . . . . . . .
Parameter . . . . . .
Status . . . . . . . . . .

Computer . . . . . . . . . .
Console Error Codes
Consolebaudrate . . . .
Consolectrl . . . . . . . . .
Consolehandshake
Consolemode . . . . . .
Consolercp . . . . . . . .

................... 21

................... 21

................... 21

................... 21

.... ............... 21

.... ............... 21

................... 21

................... 21

................... 21

................... 21

................... 24

................... 25

.................... 3

.................. 6,s

.................... 8

.................... 9
... 9

................. 4, 12

................... 25

. . . . . . . . . . . . . . . . . . . 1 9

. . . . . . . . . . . . . . . . . . . 20

................... 20

................... 18

................... 20

Features . . . . . . . . . . . . . . .
Format Command .......
Freqglitchcnt . . . . . . . . . . .
Frequency . . . . . . . . . . . . . .
Fulload . . . . . . . . . . . . . . . .

Hardware Handshaking
Heatsinktemp . . . . . . . .
Help . . . . . . . . . . . . . . .
Highbattv . . . . . . . . . . .
Highfreq . . . . . . . . . . . .
Hivinalann . . . . . . . . . .
Hivoutalann . . . . . . . . .
Hstempalann . . . . . . . .
Hstempshutdn . . . . . . .

_
8
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I b a t t
Ilimitamps
Ilimitlevel
Interface cable
Interface Kits
Invefier  Status
Inverterlog
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L i n e d e l t a
Lineglitchcnt
Lowbattv
Lowfreq
Lowruntime
Lowvoutalarm
Lowvoutshutdn

1 2
1 6
.,..  16

3
4

., 24

..,.  14
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1 6
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1 7
,. 16

..,

..,
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Maxacvi . . . . . . . . . .
Maxacvo . . . . . . . . .
Maxdcv . . . . . . . . . .

15
15
1 4

Remotercp . . . . . . . . . . .
Remotewordfmt . . . . . . .
Response1 . . . . . . . . . . .
Response2 . . . . . . . . . . .
Romchecksmn . . . . . . . .
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cvo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
Mindcv . . . . . . . . . .
Minva . . . . . . . . . . .
Modelindex . . . . . .
Modems . . . . . . . . .
Month . . . . . . . . . . .

1 4
15
15

4
2 3

S e a r c h  1 2 0
S e a r c h 2 2 0
Serial interface 4
Seriahmmber 15
Slewrate 1 6
Sothare  Version 2 5
Sofiwver 2 1
startup 1 6
Syshours 1 4
System Mode 2 4

Terminal . . . . . . . . . . . . . 4,12
Terminal Emulation . . . . 4
Testint . . . . . . . . . . . . . . 1 8
Testlevel . . . . . . . . . . . . 1 7
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Testtime . . . . . . . . . . . . . 18
Time . . . . . . . . . . . . . . . . 1 2

Unitident 13

Nearlowbattv
N e t w o r k s
N o m f r e q
N o m i l i m i t
N o m v i n
Nomvout
Nvchecksmn

1 7
3

15
1 8
1 5
15
2 1

Overloads 14

Pabase
Parameter Table
P a r a m e t e r s
Paramkeywords
Password

2 1
1 2

9
9, 10

7
7
7

1 9
1 9
1 9
1 6

4
13
1 4

9.11

command
er P a s s w o r d
o r d s

PfcTempShtdn . . . . . . . . . . . . . . .
Pfmtempalarm . . . . . . . . . . . . . . .
Pfmtempshtdn . . . . . . . . . . . . . . .
Phaselock . . . . . . . . . . . . . . . . . . .
Positive Ground Battery  System
Powerfact . . . . . . . . . . . . . . . . . . .
Powerout . . . . . . . . . . . . . . . . . . .
Program . . . . . . . . . . . . . . . . . . . .

Rackmount . . . . . . . . . . . . . . . .
Ratedva . . . . . . . . . . . . . . . . . .
Ratedwatts . . . . . . . . . . . . . . . .
Relay Contacts . . . . . . . . . . . . .
RelayMask . . . . . . . . . . . . . . . .
Relaymaskl . . . . . . . . . . . . . . .
Relaymask . . . . . . . . . . . . . . .
Remote Control Panels . . . . .'
Remote Emergency Power Off

Delay Before Shutdown
Length of Signal . . . . . . . .

Valimit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4
Vaout . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2
Vbatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Watts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

Xferdelay . . . . . . . . . . . . . . . . . . . .......... 1 6
Xfinrtemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
Xtempalann . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8
Xtempshutdn . . . . . . . . . . . . . . . . . . . . . . . . . . 1 91 6

15
1 6

3
27,28
2 0

2 0
3

3,25
2 7
2 6
2 6
1 9

1 9
1 9

. . . . . . . . . . . .
ectd . . . . . . . . . . . . . . . .

R e m o t e h a n d s h a k e

Page 31 TIP 503 August 15, 1995



b6est
Power

JNINTERAUPTI~LE
=OWER  S Y S T E M S

FEFUXUPS@  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 customer 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 model?

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, stop and call BEST’s Technical Support at 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 a BEST “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. FZoorSavermodels  only. Follow this step only if your FERRUPS is a FloorSaver FD or
FE model. See if the battery extension cable [BAA-0024) is installed 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 install the battery extension cable.

e
LPT-0604E

e 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.

OCopyright  1994, Best Power Technology, Inc. RESTRICTED

N9246 Highway so South, PO.  BOX 280, Necedah,  WI 54646  U.S.A.  , Web site w.bestpower.com
1-608-565-7200  , 1-SOOSSS-5794  ,“.%A  and  canadel,  Fax:  1-608-665~2221

Service: 1-900356-5737  / Fax: 1-608-565-2509  / Fax-On-Demand: 1.800487.6813



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 #l Phillips screw on the top of the
unit and loosen the #2  Phillips screw on the front of the unit behind the sticker. Then, slide
the cover forward until it is completely off the UPS.
For FD or FE 4.3 KVA - 18 KVA models- Loosen the screws on the top center strip and
then loosen and/or remove the side 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 all terminal connections, including battery
AC Input, and AC Output, to make sure each is in 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, stop and call BEST’s Technical 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 rail. If any damage
is evident or fuses are open, stop and call BEST’s Technical 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 close to 50% of full load as possible.

7 . List thefive  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
applied should be at least 50% of full load. Then, to view the inverter log activity, display
parameter 24 (Inverter Log) on the control panel by pressing [DISPLAY] [24]  [ENTER].
To view the alarm log activity, display parameter 25 (Alarm Log) on the control panel by
pressing [DISPLAY] [25]  [ENTER].

Note: On FE models, pressing [0] immediately after [ENTER] will halt the scrolling of the
logs. Pressing [l]  will display the next recorded event in the logs.

On ME or FD models, pressing [ENTER] will display the next recorded event in the
logs.

The fust  entry listed after the parameter wording display is always the most recent.
Refer to TIP 406 (ME or FD) or TIP 407 (FE) if you need more information on
using the hand-held remote control panel.
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8 . Is there anything in the logs that implies the UPS will not sustain the equipment during an
outage? Look at step 7 and determine if any battery alarms have occurred since the last
scheduled maintenance was performed, such as Alarm A (LOW BATTERY), Alarm B
(NEAR LOW BATTERY), or Alarm C (HIGH BATTERY). If so, stop and call BEST’s
Technical Support. If not, continue.

9 . Is customer using UPS contacts for a communications link? If the customer is using 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 alarm
tests.

For ME or FD models: Perform a battery test by pressing [CONTROL] [77]
[ENTER] [ENTER].

N o t e : Although the unit will actually run on battery power for only one minute, the full test
cycle may take up to 30 minutes.

For FE models: Perform a system test by pressing [CONTROL] [7]  [ENTER]
[ENTER].

10.

N o t e : If the unit fails, repair accordingly.

Perform an alarm test. Press [CONTROL] IS]  [ENTER] ENTER]  to test the alarm. While
the unit is sending an alarm, check to make sure that the alarm LED is on. Press
[CONTROL] [S] [ENTER] [ENTER] to cancel the alarm test. If the alarm did not work,
stop and call BEST’s Technical Support. If the alarm did work, continue.

Note: The ME and FD  alarm LED on the front of the unit will not light if the unit is set up
to operate with an AS/400 or if the User Test Alarm is disabled (masked).

11. Check the LED status  indicarors to make  sure they work when they should. The LED status
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 is lit. Next,
press [CONTROL] [Z] ENTER]  (ENTER] to verify that the AC LINE and READY LEDs
are lit. If so, continue. If not, stop and call BEST’s Technical Support. (The CHARGING
LED may or may not be lit.)

12.

Note: On ME and FD units, Alarm J must be enabled.

Battery bad tesz. 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.

P a g e  3
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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 print&d  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-OOOl-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 all batteries. On 6VDC batteries, watch for any battery that deviates
by more than 0.25 VDC from  the average of all batteries. If a battery that deviates
@om  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 this in step 15. If all of the batteries are
in tolerance, continue. If not, stop and call BEST’s Technical Support (after applying
AC line to protect the load equipment).

13. Fill in the parameiers  in fhe  list that apply to the model being tested. This is 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 line to 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.

14. 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.

15. List  all parts, including batteries, used to repair the system.

16. For BEST IFSCs: Fill out the information on the bottom of page two (travel time, time on
site, was the unit operational, is a return trip required, and whether BEST must contact the
customer). Ifa billable 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.

Page 4
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MBPower
UNINTERRUPTIBLE
P O W E R  S Y S T E M S

TIP 605
2345
June 24.1996

a

FERRUPS’ Scheduled Maintenance and Service Call Report Form
For ME, QME, FD, QFD, FE and QFE Models

Please check one:  0 Maintenance 0 Service
Technician
LOCATION OF SYSTEM: Model Number
Company Name, Address and Phone Number

SeMce Order Number
Technician ID  Number-
Serial Number

W o r k  instructions
BpassType:  0 BBM q IMBB Date and Time of service
1 . Name and signature  of contact pason who authorized the maintenance  and UPS test.

2 . Comments  or  problems regarding the UPS

3 . Is  the UPS environment clean and free from dust  and dir t? YesO No 0 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. FlnorSaver models only: Is your battery extension cable (BAA-0024)  installed  at this time? YesO Non- If not ,  you must  install
it now. To do this you must turn off the FERRUPS. Before hwtalSng  the cable, make sure the DC switch is in the “Otf’ position.

CAUTION!
AA

Turn off the UPS and then remove AC Line and DC input power before remov~g
the rover and continuing with steps 5 and 6. TEST BEFORE TOUCHING!

B ti inspection of the UPS. Check al l  terminal  connections (battery,  AC Input,  and AC Output) . Are connections t ight ,  free

of corrosion and in good condit ion? Yesm Nom If not, correct the problem at this time.

FD and FE 4.3 KYA - 18 KYA models only - Are there open fuses or  physical damage on the Spike Suppression Board?

Yesa  Non If yes, correct the problem at this time.

List  the f ive most  recent  inverter  and  alarm log events :

I - - - - l - - - - - -
lmwter 2 AlZWltl- z----

J.4 3-.----- m 3----
4---- 4----
5---- 5--------

Is there anything  in  the  logs  that  impl ies  the  UPS wil l  not  sus ta in  the  equipment  dur ing an  outage? Notify the s i te  that  you are going
to perform a battery load test  and that  in the unlikely event of  a problem, al l  equipment should be prepared for a power outage.

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

Js  customer  using UPS contacts for a comnunications  link? Take the necessary precautions so that  this  contact  closure wil l  not  cause
a pre,natw.  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].

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



IO. Perform an  alarm test. Check the  LED status indicators to make sue  they  work when they  should.

11. Battery load test. Remove AC line  t?om  the  UPS. With B load applied, run  inverter  for IO minutes per battery string  or until each battay
measures  11.5 volts .  Record voltages below in tie  “Inverter  On With Load” column. Circle the  date code for any bad batteri

Battery Number 1 2 3 4 5 6 7 8 9

Jnverter  On With Load
Date Code

12 . Fill in the  parameters in the  following list that apply to the  model being tested.

Parameter Number Oolnverter g&&g Parameter Number 00  lnverter  g&&
0 Time x x x 16 Full Ld %

1 Volts In 17 watts
2 Volts out 1% PF

3 Reserved (I In FD/QFD only) 19 vALimit

4IOut 20 #PwT  out

5 VA Out 21 #OwLds

6IBatt 22 sys HIS

7VBlrtt 23InvMin
8 Freq 26 Test Results (FE only)

9RnTm Time/Date xxx

10 Date x x x Logic RA/RD x x x

11 Amb  Temp lnvgate  L/R xxx

12 HS  Temp Batt RT/DC xxx

13 Reserved (%  Hum FD/QFD only) XXX 67 Hi Batt

14 Xfm Temp  (certain FE models) 73 Pkl (FD  only)

14 Unit ID (ME or FD only) x x x 74 Pk2 (FD only)

15 unit ID (FE only) XXX

13.

14.

IS,

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  al l  parts ,  including batteries,  used to repair  the  system

Travel tie Time on 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 Vex&d  by (BEST employee)

Site Representetive’s  sigpahue
IhmrrrdodundrmmdUI~tarn.ul*~~~-~~~~-~,ofttufmn.

service  Ftc2presentati~e’s  signa*

TIP605June1996
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N~NTERRUPTIELE
QWER  S Y S T E M S

February11,1997

l Adding Exterm.~  B&teries  a&/or Upgrackg  the Charger in

This Technical Information Publication (TIP) describes adding, or changing to, external batteries and upgrading to a 15-amp
charger in the FE and QFE 500-850VA.  Tbis TIP is intended for a qualified service person familiar with the FERRUPSO
unit. This procedure cannot be perfocmed  on units ordered with duplex 5-15, E5-15, 5-20 or 4 gang IEC-320
receptacles eld internal battery! The back panel is one piece and cannot be retrofitted with the external battely  and
battery connector. If you have any problems or questions during this procedure, call call Best Power Worldwide Service
at I-800-356-5737 (U.S. and Canada only), l-608-565-2100. or call your local Best Power office.

TooIs  Needed  - Use  Insu!ated YYoo:s:

Safety E uipment Required by Local Codes
Torque I$

7/I  h-i,nch Nutdriver Philli s Screwdriver
rench Calibrated for In./Lbs  or N/m 7116~mch  Wrench Need Pe Nose Pliers

Terminal or Remote Control !?ael Side Cutter

Parts Needed:

SSEBK-0002
BCA-0004
LAB-0905

E:::c .ded Runtime  Kit (External Batteries)
Leskr  Battery Chager; 12-volt,  1%amp
NC\\  Product ITi L&cl

- -XGTFTBW!

b-l’ ‘s  procedure must be pcrfonncd  1~  ;d  qualiiied  service personnel ONLY! FERRUPS units arc designed to provide pow
under a variety of operating condo:  ens. Dangerous voltages may bc  present even if AC  line or DC voltage is removed
TEST BXFOIU iKNJCHIWC=I

Turn off the FERRUPS according to the procedure describing “How (and When) to Shut Down Your FERRUPS” in the
mWS  Userh4anual  (Section 308). Make sure that the FERRUF’S  batteries and the AC input arc off or disconnectec
before you upgrade the charger or add external batteries.

@&-This  unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause

bi
severe damage to the electrical circuim.

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) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.
B) Always wear 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 safet]

codes.

M&c  certain the UPS complies with all applicable electrical codes when you have finished changing the charger and/o~
adding external batteries.

-0700A
pyright 1997, Best Power. All rights reserved. RESTRICTED



Section 100: Removing the Cover. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Section 200: Converting to External Batteries . . . . . . . . . . . . . . . . . . .

201: Removing the Internal Battery . . . . . . . . . . . . . . . . . . . . . . . .
202: Installing the External Battery Option Receptacle Panel . . . .

Section 300: Installing the Charger . . . . . . . . . . . . . . . . . . . . . . . . .
Section 500: Calibrating the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

50 1: System Calibration Using a Control Panel . . . . . . . . . . . . . .
502: System Calibration Using a Terminal or Computer . . . . . . .

Section 600: Putting the Cover Back on and Restarting the Unit . . . . .

Section 100: Removing the Cover

10 1. Before you start make sure the AC line is removed and the On/Off
(l/O) switch on the rear of the FERRUPS is in the Off (0)
position.

102 . Locate the grounding (Phillips-head) screw on the top of the
FERRUPS and remove it. (See Figure 1.)

103 . 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) torns. Slide the cover toward the front of the unit and remove
it.

Section 200: Converting to External Batteries

201: Removing the Internal Battery

201-I Use a 7/16-inch  nut driver to disconnect the positive (+)
and negative (-) battery cables and wrap the exposed
metal on the cable in electrical tape.

201-2 Use a 7/16-inch  nut driver to remove the upper and lower
battery brackets. (See Figure 2.)

e CAUTION! Be careful when you remove the
upper battery bracket so it does
not short across the battery
terminals.

UPPER BATTERY BRACKET

yE5sfiFd

)+I
Figure 2

201-3 Tip the battery  toward the rear of the unit and lift it out through the side.

.............................. 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
.............................. 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 a

3
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Figure 1
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202-2.

202-3.

202-4.

202-5.

202-6.

Remove the four (4) screws holding the receptacles  in the
panel. (See Figure  3.)

Note: Receptacles used on  50 HL  units snap in. On
Shakos  receptacles,  the screw in the center ma>
be removed and the Gent of the  receptacle  may be
snapped out: on all other 50 Hz receptacles you
must disconnect the wires.

Disconnect the linecord  from the relay inside the unit.

Disconnect the wires from the power switch.

Remove the four (4) screws holding the panel in and
remove it. (Set  Figure 4.)

Figure 3

Install the power switch and linecord  in the new receptacle
panel andmountthenewpanclintheunit.

Remount the receptacles in the panel (reconnect the
receptacle wires on 50 Hz units). Connect the wires to the
power switch.

*
‘Gon 300: Installing tlx Ci%.rger Figure 4

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 slide it in the mounting brackets on the charger assembly with
the solder side out. (See Figure 5.)

Page3 February11.1997 TIP700
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3 0 3 .

304.

305.

306.

307.

Slide the battery charger assembly in the lower compartment of
the FERRUPS. Tip the unit slightly and insert the two (2)
carriage 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.

Reconnect the wires and linecord  to the backfeed  relay. (See
Figure  5 on page 3.)

Mount the battery connector to the mounting bracket with the
two (2) bolts provided. (See Figure 4 on page 3.)

Figure 6
Make sure the positive (+) qmbol 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.)

Route the wire harness from terminal 517  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).

Figure 7
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Section 400: Testkg  thz C(1za~gm

Figure 8

401. Iviake  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.)

402. Check for the correct polarity on the battery bank and connect the batter&

403. Apply AC line and turn  the power switch on.

w
4 . Make sure the CHARGER LED on the logic board lights (third green LED from the IeIt).

40.5. Make sue  the amber C!I/.SGING  LED (the middle LED) on the char&c1  isscmbly lights. (See Figure 8.)

If the charger LED is blinking, one of the vol;agc  settml:  switches may be between positions.

lfthe  charger LED does not light, make sore the batiea-!,  voltage is belo\v  : 8:~  start point (generally 12.8 to
13.2 VDC) If it is not, remove  AC power for five  (5) to ten (IO)  seconds and reapply it. If the light still does
not light to indicate that the charger is operating, cali Best Power Worldwide  Service.

Section 500: Calibrating the UPS

After you upgrade the charger and/or add external batteries, you need to recalibrate the battery amp-hour and the
charger settings to avoid false alarms. For calibration you need a true F&IS  digital multimeter  and a clamp-on AC
current  probe, We recommend the Fluke 87 true  RMS multimeter and the Fluke 8Oi-400  AC current probe or their
equivalents Ifyou do not have these probes or their equivalents, call Best Power Worldwide Service at l-800-356-
5737 (U.S. and Canada only)  or l-608-565-2100, or call your nearest Best Power office.

To perform  the calibration commands in this section, you need  a hand held Remote Control Panel or a terminal
connected to the RS232 port. Go to Section 501 if you have a handheld remote; if you are using a terminal 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 Calibrcticzn  Using a Control Panel

Important: In the steps below, measure voltages at the locations specified. Measuring input or output volta
*incorrectly could cause alarms, or shut down, for High AC Input. Low AC Input, High AC Outp ,

or Low AC Output. Measuring battery voltages or battery  current incorrectly could cause a battery
alaml

501-l. Reapply AC andDC  totheUPS. Turn theswitehonthebackoftheunit  ON (I).

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-XXX)  on a label on your batteries 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 l-800-356-5737 (U.S. and Canada only),
I-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].

50 l-6. Display paramctcr  122 by pressing [DISPLAY] [l]  [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] [O]  [ENTER].

e CAUTION: 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.

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 February 11,1997
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501-8. Measure the battery  string  voltage with the digital multimeter. Then, display parameter 7 (V Batt) on the
control panel by tyning [DISPLAY] [7]  [E1\‘TER].  If your measurement does not match the value
displayed for paran~eter 7, change the paran  ater  to the value of your measurement by pressing
[PROGRAM], entering your DC voltage measurement, and pressing [ENTER].

50 l-9. To measure DC current, you must use a Fluke 8Oi-410  DC/AC Current Probe or equivalent. If you do not
have this probe or its equivalent, call Best Power Worldwide Service at l-800-356-5737. Set the meter
for DC mV, attach the Fluke  8Oi-410  current probe, andclamp  the probe on the positive (+) battery cable.
Then, read the measurement. DC current will equal one amp per mV DC measured.

501-10. Display parameter 6 (I Batt)  by pressing [DISPLAY] [6]  [ENTER]. Using the
clamp-on AC/DC probe, set the digital multimeter for mV. Measure at the
negative battery cable with the probe. The arrclws
stamped on the current probe must match the flow of current you are “‘~~“’
measuring. (See Figure 9.) If the result is different from the value displayed for ‘“nRENT
parameter 6, change the value of parameter 6 by pressing [PROGRAM]. entering
yow measured value, and pressing [ENTER].

501-l 1. Clear the Service Password by pressing [CLEAR] twice or until the message
“Password Cleared” appears. Figure 9

501-12. Turn the  FERRUPS off; then, remove all AC and DC.

502: System Calibration Using a Terminal or Comparer

l 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, I ,ow  AC Input. High AC Output,
or Low AC Output. Measuring battery  voltages or battery cumeni  incorrectly  could cause a battery
alarm

In this procedure, you may need to change parameters. To r :ke  sure you are a: >  to enter commands, clear the
screen now by pressing the <ENTER> key until the =>  pronypt  appears. Then,  y-0  on to the steps below: if you
need  to change parameters.  the steps tell you what commandc  to enter. For more  nformation on communication.
see TIP 503 in Section 700.

502-l. Reapply AC and DC to the UPS. Turn  the switch on the  back of the unit ON (I).

502-2. 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.

502-3. 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.

502-4. Apply the load to the UPS. Make sure the load is 50% or more of the UPS’ KW rating.

502-5. Enter the amp-hour rating for your  unit’s batteries. To detcmtine  the amp-hour rating, look for a battery
part number (BAT-.XXZX’)  on a label on your batteries and use Table 1 on page 6 to detertnine  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.

Page 7 February  11,1997 TIP 700
RESTRICTED



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, type pr at the
“Service=>” prompt, enter the correct amp-hour rating at the “=>”  prompt, and press <ENTER>.

0502-6. 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 at the
“Service=>” prompt, enter “0,”  and press <ENTER>.

A CAUTICN: Failure to se!:6  the proper charges setting fo; yaw  utit’s  poww bored  !Isted
above will tacse  incorrect opercticn  of the  cixrger  rild possible system
damage.

502-7. 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.

502-8. 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 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 “=>I’  prompt, and pressing
<ENTER>.

502-9. To measure DC current, you must use a Fluke 8Oi-4 10 DC/AC Current Probe or equivalent, If you do not
have this probe or its equivalent. call Best Power Worldwide Service at l-800-356-5737. Set the meter
for DC mV, attach the Fluke 8Oi-410  current probe, and clamp the probe on the positive (+) battery cable.
Then, read the measurement. DC curient  will equal one amp per mV DC measured.

502-I 0. Display parameter 6 (I Batt) by typ ng d 6 and pressing <ENTER>.  Using the clamp-on AC/DC probe,
set the digital multimeter for mV. Measure at the negative battety  cable with the probe. The arro
stamped 0;1 the  eu-reot  proh: mczt  natct the flow of clrrrent  go- c-e recsc+ng.  (See Figure (

9page 7.) If the result is different from  the value displayed for parameter 6. change the value of parame
6 by typing pr at the “Service=~”  prompt, entering your measured value at the “=>”  prompt, and pressing
<ENTER>.

502-l 1. Clear the Service Password by typing pw and pressing <ENTER>.  The prompt should change back to
‘i=, ))

502-12. Turn the FERRUPS off.  then, remove all AC and  DC

Section 600: Putting the Cover Back on and Restarting the Ueit

601. Slide the cover back on and tighten the screw on the front of unit.

602. Install 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. Apply 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 normal operation.

TIP 700 February 11,1997 Page 0
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UNINTERRUPTISLE 2 4
P O W E R  S Y S T E M S Jan 6,200O

a Charger Upgrade and/or Adding External Batteries to
FERFWPS  FE/QFE  1.15 to 1.4 KVA Models

This Technical Information Publication (TIP) describes how to upgrade the charger and add external batteries to the
FERRUPSe  FE and QFE 1.15 and 1.4 KVA models. A qualified 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 at l-800-356-5737 (U.S. and Canada only), l-608-565-2100, or call your local Best Power office

Tools Needed - Use Pnsulnted Tools:

Safety Equipment Required by Local Code
Handheld Remote Control Panel or Terminal
Torque Wrench Calibrated to In/Lbs  orN/m
Petroleum Jelly or Battery Terminal Spray

Parts Needed:

Two (2) 7/16-inch  Wrenches
Needlenose  Pliers
l/4-inch Nutdriver
Digital Voltmeter

# 1 Phillips Screwdriver
#2  Phillips Screxdriver
Regular Screwdriver

SSEBK-0002 Extended Runtime  Kit WIA-0638 WIA-07i8
BCA-0004 Lester Battery Charger; 12-volt,  15-amp M A - 0 6 3 9 WIA-0801
LAB-0905 Safety Label WA-0777 WlA-0802

e CAUTION!

Eproeedwe  must be performed by quahied service. personnel ONLY! 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 accordhg  to the  pmcedum  describing “How (and When) to Shut Down Your FERRUPS” in th<
Z?ERRupS  UserManual  (Section 308). Make sure that the FERRUPS batteries and the AC input are off or disconnectec
before you replace the main DC fuse.

\“, This unit  amtains  electrostatic-sensitive  devices. If you do not follow proper ESD procedures, you may cause
\I) severe 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 recomments the following for qualified service personnel servicing the FERRUPS unitz
A) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.
B) Always wear 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.

LPT-0701  C
Copyright 1997, Best Power. All rights resewed.

0

RESERVED



Section 100: Removing the Cover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Section 200: Installing the External Battery Option . . . . . . . . . . . . . . . . .

201: Removing the Internal Battery . . . . . . . . . . . . . . . . . . . . . . . . . .
202: Installing the External  Battery . . . . . . . . . . . . . . . . . . . . . . . . . .

Se&on  300: Installing the Optional H-amp  Charger . . . . . . . . . . . . . . .
Section 400: Replacing the Linecord  on loo-120  VAC input Units . . . .
Section 500: Testing the Charger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Section 600: Calibrating the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

601: System Calibration Using a Control Panel . . . . . . . . . . . . . . . .
602: System Calibration Using a Terminal or Computer . . . . . . . . .

Seetion7OO:PuttingtheCoverontheUPS . . . . . . . . . . . . . . . . . . . . . . .

Section 100: Removing the Cover

1 0 1 . Shut down all load equipment plugged into (or hard-wired to) the UPS

A CAUTION!

hkk  sute  theO&Klffswiteh on the back of the UPS is OFF, and make sore all AC and DC power
to the unit is aff.

102. Turn  off the UPS. Ifthe  UPS has an AC input plug, unplug it.
If not, make sure the unit cannot receive AC power.

103 . Remove the #l Phillips screw on the top of the UPS. (See
Figure 1.)

1 0 4 . Next, fmd the sticker in the lower right comer of the front
panel with  the BEST logo. Remove the sticker, save the
sticker, and loosen the #2  Phillips screw behind  the sticker
five (5) or six (6) buns to loosen (but not remove) it.

105. Slide the cover fonuard  until it is completely off the UPS.

Section 200: Installing the External Battery Option
Figure 1

201: Removing the Internal Battery

201-I. Locate  the battery in the lower compartment.

20 l-2. Disconnect the bat@y  cable &xn the negative (-) battery term&l and insulate the cable; them,  disconnect
the battery cable i%om  the positive (+) battery terminal.

201-3. Remove the four (4) bolts  on the battery  brackets and remove the bracket and the internal battery  from
the unit.
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202-l. Find the DC filter capacitor, the triangular mounting bracket, and the round mounting bracket provided

a
in your kit. Install the round  mounting bracket around the base of the filter capacitor if it is not attached.

202-2. Mount the  red termination bracket to the  top of the  capacitor. (See Figure 2.)

202-3. Tilt the unit up slightly and place the  biangular bracket up through  the  bottom of tbe chassis. (See Figure
2.1

202-4. Mount the DC filter capacitor to the chassis. (See Figure 2.)

Charger Aesambly

_ _ - - _ - - - _ - -
4Poweer  Board

ee2

I&~
Figure 3

202-5. Remove the  knockout for the  external  battery connection and mount the  battery connector mounting
bracket with hvo  (2) 6-32x3/8  screws. Mount the battery connector with two (2) 1/4-20x  I 3/8  bolts and
hvo  (2) l/4-20 hex head keps nuts (See Figure 2.)

202-6. Connect the  battq cables. (See Figure 3.) lf you are not installing a 15-amp  optional charger, ignore the
charger DC output cotlnection  and  go to Section  600.

Section 300: Installing the optional  H-amp Charger

301. Locate the  15-amp  chargex assembly provided Mount the  charger assembly using hvo  (2) 1/4-20x  1 carriage
bolts up tbmugb  the.  bottom of the  chassis and secure  with two  (2) l/4-20  hex head keps nut. Install the Gent
1/4-20x1  hex head mounting bolt. (See Figure 2.)

302. FE 60 Hz units: Mount the three (3) position terminal block with  two  (2) nylon standoffs. (See Figure
2 and Figure 4 on page 4; Figure 4 shows the  terminal block co~ections for 50 Hz
units.) Connect the  linecord  at the  terminal block  line input. Connect the  wires shown
to El and E4  dire&y  on the taminal block. Connect the wires to the  correct charger AC
input term&Is  based on the nominal AC input voltages shown on the charger silkscreen
label.

Page3 February 11,1997 TIP 701
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QFE  SO 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 linccord.

403. Install the new linecord.  Connect the linecord  to the terminal stip.  (See Figure 4.)

Section 500: Testing the Charger

Figure 5

501. Make sure  the rotary  voltage setting switches on charger control  are set at 13.8 VDC and make sure all
connections are tight. (See Figure 5.)
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502. Check for coricct  polarity  on the battery bank md connect the  oai:crins

503. Apply AC power and turn the power  stitch 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 biinking,  one of the voltage setting switches may be between  positions.

Ifthe  amber  CHARGER LED dries not light,  make sure the battery voltage is below the start point, generally
12.8 to 13.2 VDC.  If it is not, remove AC power for five (5) to ten (10) seconds and then reapply it. If the
charger still does  not operate, call Best Power  Worldwide Service.

Section 600: Calibrating the UPS

After you upgrade the charger and/or  add external batteries, you need to recalibrate 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 reammad  the  Fluke  87 true RMS multimeter  and the Fluke 8Oi-4  10 DC/AC current probe or their
equivalents.  Ifyou do not have these  probes  or their equivalents, call Best Power Worldwide Service at l-800-356-
5737 (U.S. and Canada only) or l-608-565-2100, or call your nearest Best  Power office..

To perform the calibration commands in this section, you need  a hand held Remote Control Panel or a temunal
connected to the RS232 port. Go to Section 401 if you have a handheld remote;  if you are using a temunal or a
computer connected  to the FERRUPS RS232  port, go to Section 402. If you have any questions or problems during
this procedure, call Best Power  Worldwide Service.

601: System Calibration Using a Control Panel

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

601-l. Reapply AC and DC to the UPS. Turn the switch on the back of the unit ON (I)

601-2. 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.

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-m  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 string of batteries, add the amp-hour rating of the battery
strings.  If they do not have a part nut&r, call Best  Power Worldwide Service for more  information.

Page 5 February II,1997 TIP 701
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Now, display parxxx?ter 69 (Bad AH). Ifthe  amp-hour rating shown matches the amp-hour rating of your
battmies,  go on to step 6Oi-6.  If not, press [PROGRAhI],  enter the correct amp-hour rating, and press
[ENTER].

60 1-6 . Display pammcter  122 by pressing [DISPLAY] [l]  [2]  [2] [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].

e CAUTION! Failure to s&et the proper charger setting for your unit’s power board listed

601-7.

601-8.

601-9.

601-10.

601-11.

601-12.

Measure  the battery string voltage with the digital multimetcr.  Then, display parameter  7 (V  Batt) on the
control panel  by typing [DISPLAY] [7]  [ENTER]. If your mcasurcmcnt  does  not match the value
disolaved  for oarameter  7. change  the trammeter  to the  value of your  measurement by
[PROGRAM],kntcring  YO& DC ~oltagc~mcasurement,  and pressing [ENTER].

To measure DC current,  you must use a Fluke 8Oi-410  DC/AC  Current Probe or
equivalent, If you do not have this probe or its equivalent, call Best Power
Worldwide Service at l-SCO-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.

Display parameter 6 (I Batt) by pressing [DISPLAY] [6]  [ENTER]. Using the
clamp-on AC/DC probe, set the  digital  multimeter for mV.  Measure at the negative
battery cable with the probe The arrows stamped on the current probe must
match tie flow of current you are measuring. (See Figure 6.) If the result is
differed from the value &played  for parameter 6, change the value of parameter
6 by pressing [PROGRAM],  entering your measured value, and pressing [ENTER].

Figure 6

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 invcrtcr.  Remove AC input
power and let the unit run  for approximately one (1) minute  before you go on.

Clear the Service Password by pressing [CLEAR] twice or until the message “Password Cleared”
appears.

Turn the FERRUPS off, then, remove all AC and DC.
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602: System Calibration Using a Terminal or Computer

Important: In the steps  below, measure voltages at the locations spccitied.  Measuring input or output voltages
ixmmdy  could cause alms, or shut down, for High AC Input, Low AC Input, High AC Output,
m 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. pat-am-,  the steps tell you what commands to enter. For more information on communication,
see TIP 503.

602-l. Reapply AC and DC to the UPS. Tom  the switch on the back of the unit ON (I).

602-2. 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.

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-XXX)  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,  call 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>.

602-6. Displayparamctu 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
“Seavice=>” prompt, enter “0,” and press <ENTER>.

eCAUTION! 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.
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602-7.

602-8.

602-9.

602-10.

602-l 1.

602-12.

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 baq  string  voltage with the digital multimeter.  Then, display parameter 7 (V  Baa)  on
control panel by typing d 7 and pressing <ENTER>.  If your measurement does not match the val “g
displayed for parameter 7, change the parameter  to the value of your mcasurcment  by typing pr at the
“Service =>”  prompt, entering your DC voltage measurement  at the “=a” prompt, and pressing
&NTER>.

TomeasureDC IXTUS, you must use a Fluke 8Oi-4  10  DC/AC  Current Probe or equivalent. If you do not
have this probe or its equivalent, call Best Power  Worldwide Service at l-800-356-5737. Set the meter
for IX mV,  attach the Fluke 8Oi-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 digital multimeter for mV.  Measure at 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 diff’ from the value displayed for parameter 6, change the value of parameter
6 by typing pr at the “Service=+”  prom@,  en&g  your measllred value at the “=>”  prompt, and pressing
GNTER>.

Clear the Service Password by typing pw and pressing <ENTER>.  The prompt should change back to
“=>.”

Turn  the FERRUPS off; then, remove all AC and D-C.

Section 700: Putting the Cover on the UPS

701. Apply label  LAB-0905 (“Caution! Risk of Electric Shock”) to the back of the unit.

702. Apply the new product ID label  over the old product ID label  on the back of the unit.

703. Using the slide rails on each side of the unit, slide 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 all load equipment, and return the UPS to normal operation.
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TIP 705
1
April 2, 1997

a FE Series Calibration through the RS232 Port
-

This Technical Information Publication (TIP) gives instructions for calibrating the FERRUPS FE models through the
RS232  port  on the back of each UnitYou  can use an additional hand held Remote Control Panel. a terminal 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 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). 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 8Oi-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 l-800-356-5737 (U.S. and Canada only) or I-608-565-2100, or call your nearest Best Power
office.

m RS232 PORT

&&

@a@e e
0

RS232  PORT

e 1 500-850 VA Figure21.15&1.4KVA

Figure 4 4.3,5.3  UVA Figure 5 7-1.3  UVA

LPT-07056
Copyright 1997, Best Power. All rights reserved
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Fiigure 3 1.8-3.1 KVA

Figure 7 FER 1.8-3.1 KVA



Tools Needed - Use insulated Tools

Safety Equipment Required by Local Codes
Fluke 8Oi-4 10 Current Probe or Equivalent
Hand-held Remote or Terminal

Phillips Screwdriver
True  RMS AC Voltmeter

Table of Contents
Section100:RemovingtheCover...............................................................  2

101 Removing the Cover on 4.3-18KVA  Upright Units 2
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Section 100: Removing the Cover

101 Removing the Cover on 4.3-1SKVA  Upright Units

101-l. Shut down all 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
make sure all AC and DC power to the unit is off.

Q

101-2. Turn  off the UPS. If the UPS has an AC input plug, unplug it. If not, make sure the unit cannot receive
AC power.

101-3. Use the FERRUPS key to unlock the lock in the
middle of the front panel. (See Figure 9.)
Remove the panel. Tom  off the DC switch
behind the t?oit  panel. Put the panel back on the
UPS. If your UPS has one (1) or more
separate battery cabinets, turn  off the DC
switch at each battery  cabinet or rack.

101-4. Loosen the three (3) Phillips screws on the bar
across the top of the UPS. (See Figure 9.)

101-5. Remove the Phillips screws on each side of the
UPS. (See Figure 9.)

front  pallet

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 Removhg  the Cover oa SOOVA-3.PKVA  Uprigti:  Ucits

102-I. Shut down all load equipment plugged into (or hard-wired to) the UPS.

102-2. Two  off the UPS. If the UPS has an AC input plug.
unplug it. If not, make sure  the unit cannot receive
AC power.

e

102-3.  Remove the # 1 Phillips screw on the top of the
UPS. See Figure lC  or Figure 11.

I_

,  ,
‘.\,

Figwe  20 500-85OVA F@m  a? 4.15-3.1KVA

0 102-4. 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. Save the sticker.

102-5. Slide the cover forward until it is completely off the UPS.

103 Removing t!~e Cover oc Rachomt Units

103-l. Shut down all load equipment plugged into (or hardwired  to) the UPS.

CAUTION!

Make sure the ON’Off  (l/O) key on the t?ont of the UPS is turned to Off(O), and make sure all 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 t?ont panel of you FERRUPS to the rack. (See Figure 12 on the next page.)

0 Page 3 April 2,1997 TIP 705
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103-4.

103-5.

1  --~-~

Figure 12

Slide the UPS out on tk:? rails from the rack assembly.

Remove the screws holding the top cover in place and remove the cover. (See Figure 13.)

SWtiOEl 200: Ca

Figure 13Figure 13

Jibrating with a Remote Control Panel Connected to thJibrating with a Remote Control Panel Connected to th : RS232 Port
0

Figure 14 Remote 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.
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201. IMake  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 bac!c  of the unit (500 VA-3.1 KVA
models) ON (I). (See Figures 15-20.)

I I
Figure $8 4.3-18 KVA !=:ig,L-@  ‘.i?  FES!iOOVA-FERXlKVA

KEYSWITCH

202. 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.

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

204. Apply the load to the UPS. Make sure the load is more than 50% of full load.

205. First, check the serial number programmed into the software. To do this,  display parameter 40 (Serial
Number) by pressmg [DISPLAY] [4]  [0] [ENTER]. Compare the display to the serial 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 serial number:

a . Press [CLEAR] to return to the normal display.

b . Before you can enter the new serial number, you must enter the Factory password. To do this. press
[PROGRAM] [l]  [S]  [4]  [7] [3]  [ENTER].
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c.

d .

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

Press [PROGRAM].

Since the serial number includes l&ters  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  serial number:

Whenever you need to type a letter, press 1.1  and [3] together; then,  press [DISPLAY] to scroll
through the alphabet 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 1.1  and [2J  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.

Table i : Using the Message Editor

To do this in the m.essqe editor...
Enter the message editor.

?‘\pe a letter.

Type a nunher.

Save a charactrr  and go to the next charactrr.
Save the serial numher and

rxit  the message editor.
Reverse letters or numbers.

. ..do  this.
Press [DISPLAY] and (PROC;RAM]  togethei.

Press [.I  and 131  together, then press [DISPLAY] until
you reach the correct letter.

Press [.I  and [2]  together, then press [DISPLAY]
you reach the correct number. /

Press [PROGRAM].
Press [ENTER], check the scrolling display, and press

[ENTER] again.
Press  [CONTROLJ.

206. Next, you must set the unit’s mode1 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 207. If not, press [PROGRAM], enter the setting for your model’s size, and press [ENTER]:

1=  FESOOVA 2 = FE700VA 3 = FE850VA 4=FEI.I5KVA 5 = FEl.4KVA
6= FE1.8KVA 7 = FE2.1KVA 8 = FE3.1KVA 9 = FE4.3KVA 10 = FE5.3KVA

11=  FE7KVA 12=FElOKVA 13 = FE12.5KVA 14 =FElSKVA

The prefix for the 50 Hz models is “QFE”  in the mode1 index.

207. 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-m  on a label 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 I-800-356-5737 (U.S. and Canada only), l-
608-565-2100, or call your nearest Best Power office for more information.
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208.

209.

210.

211.

Now, display parameter 69 (Batt AH). If the amp-how rating shown matches the amp-hour rating of you
batteries, go on to step 208. If not, press (PROGRAM]. enter the correct amp-hoar rating, and press [ENTER].

Display parameter 122 by pressing [DISPLAY] [I] (21 (21  [ENTER] to display the charger type used on the
FERRUPS  unit. Use the table below for the settings. Ifyour 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

[PROGRAM], enter the correct voltage level, and Press [ENTER].
2 Hysferesis  Charger ;  Parameter 124  determines when the charger turns on: parameter 126 determines

when the charger turns  off.
. To display pammeter 124, press [DISPLAY] [I] [Z] [4]  [ENTER]. To change the low voltage

when the charger  should turn  on, Press [PROGRAM], enter lhe new setting, and Press [ENTER].
. To display parameter 126, press [DISPLAY] [I] [Z] 161  [ENTER]. To change the high voltage

when the charger should turn  off,  press (PROGRAM], enter the new Wting,  and press (ENTER].

3 The charger is disabled. An external charger mut be used to charge batteries if  parameter 122 is set
to  “3.”

CAIJTION! 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] [3] [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 terminal block inside the unit. Measure the input AC voltage at the terminal block with the digital
multimeter.

Display parameter I (V In) on the control panel by pressing [DISPLAY] [l]  [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 [DISPLAYj  [I] [2]  [S]  [ENTER]. Change this
parameter value back to its original value of 240 seconds by pressing [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+ctim  3CKk  Caiibrating  With a VT-100 Type Tenniml or Compatsr Come&d tc the
x%232 Port

This procedure is for calibrating the FERRUPS 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
Se&n  700. Ifyou have any questions or problems during this procedure. call Best Power Worldwide Service at l-800-
356-5737 (U.S. and Canada only) or l-608-565-2100. or call your  nearest Best Power office.

‘.m?ortsnt: In the steps below. measure voltages at the locations specified. Measuring input or output voltages
incorrectly could  cause alarms, or shut do\nt 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 are able to enter commands, clear the screen
no\,‘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 commuoication,  see TIP 503.

301.

302.

303.

304.

305.

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. I KVA models)
ON (I). (See Figures 15-20 on page 5.)

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

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.

Apply a load to the UPS. Make sure the load is 50% or more of full load.

First. check the serial number programmed into  the so&ware.  To do this, display parameter 40 (Serial Number)
by typing d 40 and pressing <ENTER>.  Compare the display to the serial number on your unit’s ID label (on
the right side ofthe unit when you face the front). If the parameter 40 display is correct, go on to step 306. If
it is not 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 serial
number. At the “=>”  prompt, type pw 18473 and pressing <ENTER>.  Type pr at the “FactoF>”  prompt
and press <ENTER>.  A “=>” prompt should appear for the new value. Type in the correct serial number  and
press <ENTER>.
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306. 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 not, type pr at the. “Service=~”  prompt, enter the setting
for your model’s size at the “=>”  prompt. and press <ENTER?

I = FESOOVA 2 = FE’IOOVA 3 = FE850VA 4 = FEl.ISKVA 5 = FEI.4KVA
b=FEI.SKVA 7=FE2.1KVA 8 = FE3. IKVA 9 = FE4.3KVA IO = FE5.3KVA

1 1 = FE’IKVA 12 = FElOKVA 13 = FE12.5KVA 14 = FEIBKVA

The prefix for the 50 Hz models is “QFE” in the model index.

307. 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-X%%)  on a label on your batteries and use Table 4 to determine the amp-hour
rating. Ifyou 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 l-800-356-5737 (U.S. and Canada only),
l-608-565-2 100, or call 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 ofyour batteries. go on to step 308. If not, type pr at the “Service=>” prompt.
enter the correct amp-hour rating at the “=>‘I  prompt. and press <ENTER>.

308. Display parameter 122 by typmg  a:%Z  and pressing <ENTER> to display the  charger type  used on the
FERRUF’S  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 Qping  3: at the “Service=>”  prompt and entering the number for
the correct charger, and pressing <ENTER>.
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309.

3 1 2 .

TIP 705

TabEa  5: Setting Parameter 122 for Your Unit’s Charger Type
Set&i Charger and  ChePge;  3pers:ioz

0 Hardware  Charger: Voltage settings are all hardware controlled.
I

I
F/oaf Charvec Voltaee level is oroawnmrd  in parameter 125.
Todisplay ).&uneler IiS, type d.!T!iand  &xess +NTl:R>.  To  c11ang.r: parameter 125, type ;:, enter
the corrzct voltage level, and press <liN’TER>.

2 ffy.ev~sis  Charger:  Parameter 124  detonnines  when tix charger turns on: parmeter 126 determines
when the charger turns off.
0 To display parameter 124, t)ipe dl2< and press <ENTER>. To change the low voltage when the

charger should turn on. type or,  enter the new setting. and press <ENTER>,
0 To display parameter 126,  type d 126 and press clI:.NTF.R>.  ‘To change the high voltage when the

charger should turn off, type pr,  enter the new setting, rind press @NTER>.
3 ( The charger is disabled. An external charger must be used to charge batteries d parameter I22  is set

&jQ:J7;CN! Pailure  to s&et  the proper charger se?ting  for 70~;:  uzl:‘s  gower Eorrd  Zisted
above will esrrse  incorrect operation of the cha:ger  cld possible systex  c!amage.

Display parameter I23 by typing d 123  and pressing <ENTER>. This displays the charger amp-hour rating.
If your unit dots  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 terminal block inside the UPS. Measure the input AC voltage on the AC input terminal block with
the digital multimeter.

Display parameter  I (V In) on the control panel by typing d 1 and pressing <ENTER>.  If your measurement
does not match the xdue  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>.

0
Display parameter 44 (NomVOut)  by typing d 44 and pressing <ENTER>  to chec!c  the nominal 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 digital multimeter.  measure the output AC voltage at the AC output terminal block points for the
nominal output voltage.

Display parameter  2 (v Out) by tming  d Z and pressing <ENTER>.  If your measurement does not match the
value displayed for parameter 2, change the parameter value by typing pr at the “Service=>”  prompt, entering
your voltage measurement at the  “=>“prompt,  and pressing <ENTER>.  M&e snre ‘;he  meas-lred  value you
enter izto parameter 2 is acceptable for the nominal value you disp!ayed  in parameter 44.

Next. calibrate output current. Display parameter 4 (I Out) by typing d 4 and pressing <ENTER>. Then,
measure the output current at the wires that run out of “Llout”  on the output terminal with the amp meter. If
the display does not match your measurement, change parameter  4 by typing pr at the “Service=>”  prompt,
entering your AC output current measurement at the “=>”  prompt, and pressing <ENTER>.
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316.

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 (I) minute before you go on.

Measure the battery string voltage with the digital 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 at the “Service =>”
prompt, entering your DC voltage measurement at the ‘L=>”  prompt. and pressing <ENTER>.

To measure DC current, you must use a Fluke 8Oi-4  IO DC/AC Current Probe or equivalent. If you do not have
this  probe or its equivalent, call Best Power Worldwide Service at l-800-356-5737. Set the meter for DC mV,
attach the Fluke 8Oi-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 digital multimeter for mV. Measure at the negative DI
battery cable with  the probe. The arrows stamped on the current probe must c
match the flow of current you are measuring. (See Figure 22.) If the result is
different from the value displayed for parameter 6, change the value of parameter
6 by typing pr at the “Servicc=>~’  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 Figure 22

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 pressing <ENTER>.
Once the  CHARGING LED lights. the charger current can be calibrated.

Note: On some models. the CHARGING LED only lights briefly when the unit begins to charge the
batteries. The unit is still charging the batteries cvcn after the LED turns OK.

Ifyour  unit has the oprionnl  IO-amp or 20-amp  charger assembly. follow the instructions for the IO-amp
or 20.amp  charger. If not, follow the mstructlons  for the j-amp  charger.

For units with a 5-amp  charger: measure DC current with the Fluke 8Oi-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 8Oi-410  current probe. measure across R24 or R25 (on power board PCP-0291) or
across RSO  or FC.5  I (on power board PCP-0289). Then, multiply  your MILLIVOLTmeasurement  by 0.04
to convert to the amperage of the charger output.  Do NOT convert the measurement to VOLTS before
multiplying.
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Example: Ifyou  measure  120 mV  across R24,  multiply 120x  0.04 ::  4.8. Parameter 6 should be set
to 4.8 amps.

For units with a IQ-amp  or 20-amp charger: measure DC current with the 8Oi-410  current probe on the
negative (-) battery cable. The arrows stamped on the current probe most match the flow of current you ar
measuring. (See Figure 22 on the previous page.)

4

If you don’t have an 8Oi-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.)  Ifthe fose is a 30-amp  fuse, the unit has a lo-amp charger. If the fuse is a 60-
amp fuse, the uit has a 20-amp  charger.

c. Multiply your MILLIVOLT measurement by the amount shown for your unit’s charger size. Do
NOT convert millivolts to volts before multiplying.

IO-amp charger: Multiply by 0.2
20-amp  charger: Multiply by 0.4

321. In this step. you will calibrate parameter 6 again. Calibrating parameter 6 on line calibrates charger
current; this calibration will not affect .ivhat  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 !xy to change the parameter value, run the UPS on invert
longer until the charger current is higher. m

322. Display parameter 128 (Charger On Delay) again by typing d 128 and pressing <ENTER>.  Change this
parameter value back to its original value of 240 seconds by typing pr 240 and pressing <ENTER>.

323. Clear the Service Password by typing pw and pressing <ENTER>. The prompt should change back to “=>,“

Section 400: System Test

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

The FERRUPS tests the logic first, 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.

TIP 705 April 2,1997
RESTRICTED

Page 14



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 1 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 fries 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 l/2 of parameter 74 (NomILimit).
If either gate draws less than I/2  NomILimit. the FERRUPS fails the inverter test. cancels the
battery test_ and starts a Check lnverter alarm.

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 sttis a Check
Battery alarm.

Parameter 26 displays the results of the last system test. A sample parameter 26 display may look like this:

26 Test Results
14:34 05123193
Logic: PASSED
RA=FA41 RO=l3D6
Inverter: PASSED
Gate L=34I/R=345
Battery: FAILED
RT=--2iDC=12.76

(24-hour time and date of last test)
(Results of logic test)
(ROM/nonvolatile RAM checksums)
(Results of inverter test)
(Left/right inverter gate peak current draw)
(Results of battery test)
(Runtime/DC voltage at end of battery test)

For each part  oftbe test, the display shows “PASSED,” “FAILED,” or “NotDone.” Parameter 71 controls which
parts ofthe test arc done. Parameter 72 controls how oflen the automatic system test is done, parameter 73 controls
the time of day.

Section 500: Putting the Covers on the UPS

501. Shut down the UPS. Make sure that all AC power is disconnected from the UPS

502. Put all covers back in place,

503. Reapply AC power to the UPS

504. Startup  the UPS according to the instructions in the EFRRUPS CJserA4anual.  Then, startop  the load equipment
connected to the UPS.
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TIP 706
2345
March 24, 1997

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. lfyou  have any problems or questions during this procedure, call Best Power Worldwide Service
at l-800-356-5737 (U.S. and Canada only). I-608-565-2 100. or call your local Best Power offlice.

Tools Needed - Use Insulated Tools:
Remote Control Panel or VT- 100 Type Terminal Two (2) 7/l 6-inch Wrenches l/2-inch Wrench
Safety Equipment Required by Local Codes 5/16-inch  Nutdriver Needlenose Pliers
Torque Wrench Calibrated in ln./Lbs  or N/m Petroleum Jelly #1  and #2  Phillips Screwdriver

rum  off the UPS according to the procedure describing “How  and When to Shut Down Your FERRUPS” in the
FI%HIPS  UserManual.  Make sure that the UPS batteries and AC input are offor  disconnected before you changf

time.w+ ’ This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may caw\I’ severe damage to the electrical circuitry.
:

UPS batteries are high current sources. Shorting battery terminals or the DC terminal strip can cause severe arcing
:quipment  damage and injury. A short circuit can cause a battery to explode.

Best Power recommends the following for quaiilied 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.
Y

Section 100: Safety Instructions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the UPS Covers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section 300: Installing and Connecting the Batteries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Section 400: Calibrating the Unit and Checking  the DC Voltage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
Section 500: Putting the Covers Back on the Battery Cabinet and the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2

These  procedures must be performed by qualified service personnel ONLY! UPS units are designed to provide powel
,mder a variety of operating conditions. Dangerous voltages may be present even if input AC line or DC voltage is
removed. TEST BEFORE TOXHING!

LPT-0706A
Copyright 1997, Best Power. All rights resewed



Section 100: Safety Instmctions

IMPORTANT SAFETY INSTRUCTIONS - SAVE THESE INSTRUCTIONS

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 during battery installation. Do not touch
uninsulated battery terminals.

A qualified electrician who is familiar with battery systems and required precautions must install and service the
batteries. Any battery used with this UPS shall comply with the applicable requirements for batteries in 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. Keep unauthorized personnel away from batteries.

The electrician must take these precautions:

1 .

2.

3.

4.

5.

6.

7.

8.

9.

Wear protective clothing and eye  wear. For 120~volt  batty  systems, wear rubber  gloves and boots. Batteries contain
caustic 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.

Tools must have insulated handles and must be insulated so that they will not short battery terminals. Do not allow
a tool to short a battery terminal to another battery terminal or to the cabinet at my time. Do not lay tool eta1

aparts on top of the batteries, and do not lay them where they could fall onto the batteries or into the cabin

Install the batteries as shown on the drawing  provided with the batteries. When connecting cables, never allow a cable
to short across a battery’s terminals, the string ofbatteries, or to the cabinet.

Align the cables on the battq  terminals so 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.

Install the battery cables so they cannot be pinched by the battery cabinet or UPS doors.

Make sure the fuse  is positioned so that it will not contact any cabinet parts or other battery posts if the batteries
should move. Make sore  that there is enough clearance when the cabinet door closes.

Batiq 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.

where  conductors may be exposed to physical damage. protect the conductors in accordance with ANWNFPA  TO-
1993.

If you are replacing batteries or  repairing battery connections, follow the procedure in the FERPJJPS  User Manual
to shut off your UPS and remove both AC and DC input power.
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I 101.

0

102.

Size the  battery  cable. The battery cable or wire used is No. 1 AWG (42.11 au!?)  for all applications with the
following exceptions:

A) 18 KVA models use no. l/O (53.49 mm’) battery cables.

B) Lfthe 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. aad Canada, call l-800-356-5737 or l-608-565-2100; in
other areas, call your local Best Power office.

UPS units must have a DC disconnect switch so you can disconnect tbc  external batteries from the UPS.

FWQFE  500VA to 3.lKVA  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
a removable plug at the cabinet or between the UPS aad 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. Shut down all load equipment plugged into. or hardwired  to. the UPS,

0
A 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.

202. Tom  off the UPS. If the UPS has an AC input plug. unplug it. If not. make sure  the unit cannot receive AC
power.

203. 4.3 to 18 KVA models: Use the  FERRUPS key to Loosen these
unlock the lock in the middle
of the  6ont panel. (See Figure Remove  thesescrews
1.) Remove the panel. If the
unit has a DC switch behind
the front panel, turn  it off.
Turn off tbe DC switch at
each battexy  cabinet.

204. 4.3 to 18 KVA models: Loosen the three (3) Philips
screws on the bar across the
top of the  UPS. (See Figure
1.)

Figure 1
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205. Remove the cover(s) from the UPS.

SOOVA  to 3.1KVA: Remove  the grounding screw at the
top of the UPS and loosen (but not
remove) the front screw. (Sec. Figure
2.) Slide the cover off the unit.

4.3KVA  to 18KVA: Remove the screws on each side of
the  UPS. (See Figure 1 on page 3.)
Slide each cover out from under the
bar and litt the  covers to remove  them
from the UPS. Figure 2

e CAUTION! Make  sore  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 nmtime.

Section 300: Installing and Connecting the Batteries

IMPORTANT! Modifying the mntiie in your UPS usually includes adding extra batteries. If your UPS does not
have a lo-,  15-,  or 20-amp  charger. you may need to upgrade your charger. See the Service
Manual for the parts and TIP needed to upgrade the charger in your unit or call Best Power
Worldwide Service.

301. Find the battery installation diagram that came with your FERRUPS batteries and battery cabinet(s).

302. Move the battev cabinet(s) to the location where  you will install the batteries.

IMPORTANT: Install the batteries in a clean, cool, dry place, with normal ventilation for
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 half of what it
would be at 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; eventually, 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 arc installing 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
available from Best Power.
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303. Wherever  conductors may be exposed to physical damage. you must protect  the conductors in accordance with
National Elechical  Code ANSVNFPA  70-1993. This includes battery  cables between the UPS and the badcr)
cabinet and cables between battery cabinets (if you have more than one).

l We suggest routing batteq  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. Install flexible conduit for battery
cables according to local or national code.

304. 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 at the terminal  strip ground (or earth) lug inside the cabinet.

305. The procedure for connecting ground depends on your model.

4.3KVA to 18KVA: At the UPS. find the grcenlyellow  terminal block next to the UPS battery terminals

0

labeled “GROUNDING ELECTRODE TERMINAL” with  the ground or earth
synbol show in Figure 4. Connect the ground wire to this ground terminal.

NOZ This symbol may have a circle around it,

Figure 4 7

CAUTION! II
Do not make connections to the RX32  communications port if the UPS is connected to a positive
ground battery system. The R§232 ground must be isolated or equipment damage will result. For
assistance, call Best  Power Worldwide Service at l-800-356-5737 or l-608-565-2100 or cali your local
Best Power office.

306. Arrange&e  babes  in the cabinet. If optional straps are included. install the straps as shown in the battery
installation diagram that was packed with your batteries.

AL CAUTION! Never install the batteries in an air-tight enclosure.
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307.

308.

309.

310.

311.

312.

IMPORTANT: Arrange Lhe batteries SO  there is as much air florv as possible around the batteries ad
SO the  batteries can be  cooled as much as possible. Some battery cabinets have cooling
slots  cut m the shelves to increase  air flow. Arranp  the batteries so these slots arc not
bloc!& Some larger batteries must sit a~ith  the longest battery dimension in the s
direction as the longest shelf dimension. These  batteries partly block the cooling sla
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 installation diagram. (See LoCK  NUTS
Figure 5. The fuse may be on the terminal strip.)

Run  the battery cables through conduit, but do not connect the cables to the
UPS or the battery cabinets yet. Find the battery cable assembly that connects
to the UPS.

Note: If you have an external DC disconnect switch between the UPS and WAS
batteries, see the instructions that came with your disconnect switch.

If you have a removable DC plug at the UPS end, this end of the Figure 5
cables does not go through the conduit or connect to it.

Ifyou we adding more than one (I) external battery cabinet, find the battery cable assembly that connects
the  battery cabinets. Pull the cables through the conduit that you installed between the cabinets.

Clean the cable and battery post (terminal) before you m&c  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 pctrolemn  jelly, do not apply any grease before you make !m
connections. hxtcad,  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 all the battery cables between batteries as shown in the battery installation diagram. (See Figure
6.) Do not connect the cables between battery  strings or between the UPS and the batteries yet. Use the torque
wench to tighten the batkxy  terminal connections securely. For most batteries, you can find out what torque
value to use by timding the battery number  (BAT-W  on the top of the battery and finding the torque value
in Table 1 below.

Table 1
Battery Torque

/--I  ;:

BAT-0007 Torque to 65 inch-pounds or 7.3 newton-mters.
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 Torque to 15  inch-pounds or 8.4 newton-meters.
BAT-0053 Torque to 40 inch-pounds or 4.5 newton-meters.

Figure 6
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Ifyour  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 .Q newton-meters.
(BAT-0056)

Figure 6

Xodified  Square: Screw Posts: Torque
Torque to 35 inch-pounds to 65 inch-pounds or
or 3.9 newton-meters. 9.6 newton-meters.
(BAT-0065) (BAT-0071)

313.

314.

Connect the most positive (+) cables between strings as shown in the battery installation diagram

Use the voltmeter to check the DC voltage between the most negative (-) terminals of the strings. 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 installation diagram. If the battey  cabinet has a DC switch, the DC switch has been installed at
the factoF.

3 1 6 .

6 17.

318.

319.

320.

Make sure the UPS DC Switch is OFF.

Find the battery cables that you will connect between the UPS and the batteries or battery  cabinet(s).

Strip 0.5 inches (13 mm) of insulation from the end  of the negative (. ) and positive (+) cables.

Connect the negative (-) cable to the negative (-) terminal on the UPS terminal strip.

Connect the positive (+) cable to the positive (+) terminal on the UPS terminal strip. Tighten the terminal
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.

323.

Insert the positive (+) cable into the positive (+) terminal at the back of the battery cabinet.

Next, connect the negative ( -)  cable to the negative ( .) terminal at the back of the battery cabinet. Tighten
the terminal connections securely.

Note: If you have an external DC disconnect switch, see the instructions that came with  your disconnect
switch.

324. Now, tom the DC On/Off switch at the battery cabinet(s) to ON. Leave the  UPS DC switch OFF.
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Section 400: Calibrating the Udt  and Ctiecking the DC Voltage

AAcr  modill&  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 digital multimeter and a clamp-on AC current pr
We recommend the Fluke 87 tme RMS  multimeter and the Flulie  SOi-  AC current probe or their equivalen t!m
you do not have these probes or their equivalents. call Best Power Worldwide Service at l-800-356-5737 (U.S. and
Canada only) or l-608-565-2100. or call your nearest Best Power office.

To perform the calibrationcamma&, use the  hand-held t?ont  control panel (4.3 to l8KVA  models) or attach a remote
control panel, VT-100 type terminal. 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
Service at l-800-356-5737 (U.S. and Canada only) or l-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
incorrectlv  could cause alarms. or shut down, for High  AC Input. Low AC Input. High AC Output, or

401.

402.

403.

404.

405.

Low AC &put. Measuring battery voltages & bat&y current  incorrectly coild  cause  a battery’aI&.

Reapply AC to the UPS. Turn  the DC switch on. Turn  the kcyswitch to ON.

At the control panel, enter the Service password.

On a controlpanel,  press [CLEAR] [PROGRAM] [2] [6]  [3]  [9] [ENTER].

From a terminal or computer, type pw 2639 and press <ENTER>.

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

Use the meter to check for proper nominal DC voltage at the UPS end of the cable. Make sure  the pal
agrees with the markings on the UPS batter) terminals~ The nominal battery voltage should be 120 VD a

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-W  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-how  rating of
the battery strings. Ifthey do not have a part number, call Best Power Worldwide Service at l-800-356-5737
(U.S. and Canada only), l-608-565-2100; or call your nearest Best Power offlice for more information.

Now, display parameter 69 (Batt AH).

On a controlpanel,  press [DISPLAY] [6]  [9]  [ENTER].

From a terminal or computer, type d 69 and press <ENTER>.

If the amp-hour rating sho\lm  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 controlpanel,  press [PROGRAM], enter the correct amp-hour rating, and press [ENTER],

From a terminal or computer, type pr:  type the correct amp-hour, and press <ENTER>.
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Table  2: Amp-Hour (AH) Rating Char-l

406. Display parameter 122.

On (I  conrrolpanel,  press[DISPLAY]  [l] [2]  [2]  [ENTER].

From a terminal or cornpurer,  type d 122 and press <ENTER>.

Check the model number on a white patch in the comer of your  power board. Use Table 3 below for the
settings. If your unit does not display the proper c wger,  change the SE tting  to the correct charger.

01.  a co;ltrolpmeI,  press ]PROGRAM].  cots t ve  number for the correct  charger, and press [ENTER].

F~oid  a temind  or computer, type pr,  ml!. -,e  correct numbe-.  and press <ENTER>

able-
ettirg
-

0

I

2

3

3:
f

c=
at

Setting Parameter 122 for Yo
Jsed With These ?ower ?Zarrds
‘CP-0078,  PCP-0080, PCP-0082. PCP-
b”86.  PCPJJ”92.  PC~-~lo’r5.PC:‘-o~1’)9.
‘CP-0134,PCP.013S,PCP-0136  PCP-
1137. PCP-0145. PCP-0146.  PCP-0166,

PCP-0167.  and PCP-0219. .-
PCP-0289, PCP-0290, PCP-0291.  and Flmr  Charger:  Voltage level is programmed in parameter 125.

PCP-0292 To asplay  parameter 125. ixcss IDISPLAY]  [I] [Z]  [S] [ENTER]. To
change parameter 125, prrss  [PROGRAM],  enter the COTKC~  voltage
level. and press [ENTER].

PCP-0289. PCP-0290. PCP-0291, and I<ysmesis Chorp-;  Parameter 124 determines when the charger turns
PCP-0292. on: para,ne,er  126 deWmines when the charger turns  off.

. To display parameter 124,  press [DISPLAY] [I] 121 141
[ENTER]. To change the low Voltage  when the charger should
turn on, press [PROGMMJ.  enter the new setting, and press
ENTER].

0 To display parameter 126,  press [DISPLAY] [I] [2] [6]
[ENTER]. To chanpc  the high voltage when the charger should
turn off, press [PK:)GRAMj,  enter the new setting, and press
[ENTER].

‘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-
),37,PCP-0145,PCP-0146,  PCP-0166,
PCP-0167.  PCP-0219,  PCP-0289. PCP-

0290, PCP-0291, and PCP-0292.

!-BON! Failure  to select the  proper charger setting for your unit’s power board liste

tlr,it’a  Charoer Tvae_, ,._ _.._. ~_.  .,,..
zzz.=

Charger and Charger Operation

a
above wiil  cause incorrect operation of the charger and possible system damage.
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407. Display parameter 123. “2

On a controlpanel,  [DISPLAY] [l]  [2]  [3]  [ENTER].

From a terminal or  computer, type  d 123 and press <ENTER>. 0

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 controlpane~!,  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>.

e CAUTION! An incorrect setting of the charger rating can canse  damage to the system.

408. 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.

409. Measure the battery voltage with the digital multimeter. Measure from the DC fuse to the DC shunt

410. Next, display parameter 7 (V Batt).

On a controlpanel,  press [DISPLAY] [7]  [ENTER]

From (I terminal or computer, tqpe 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 panel, press [PROGRAM]. enter your voltage measurement, and press [ENTER].

From a terminal or computer, type pr, enter the voltage measurement, and press <FNTER>.

411. Display parameter 6 (I Batt).

On II  controlpanel,  press [DISPLAY] [6]  [ENTER].

From a terminal or computer, type d 6 and press <ENTER>.

412. Using the clamp-on AC/DC  probe, set the digital multimeter for mV. Measure at 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 controlpanel,  press[PROGRAM],  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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5’XJVA  to 3.lKVA models: Restore AC power and go to step 417.

4.3 to IZIMVA  models: Check the part numbs-’  n your power bo-rd. It is on a white patch on the right
side of the power board  reading “PCP-x’m.”

Ifyou  ItavepowerboardPCP-OI3-I.  PCP-0135, PCP-0136, orPCP-0137restoreAC  power: then go
to step 41 I.

If you have power board PCP-0291 01  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].

Restore AC power and display parameter 128 (Charger On Delay) by pressing [DISPLAY] [I] [2]  [8]
[ENTER]. Change this parameter value to 10 seconds by pressing [PROGRAM] [l]  [0] [ENTER]. Once the
CHARGING LED lights. the charger current can be calibrated.

I’your  unit has the optional chnrger  assembly os shown in Figure 8 or 9, follow the instructions for the
IO-amp or 20.amp charger. Ifnot, follow the instructions for the 5-amp charger.

I”“”

-- .-~

Figure 9: 7-18KVA

For units with a 5-amp charger: measure DC current with the Fluke 8Oi-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 1 I .)

If you don’t have an 8Oi-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: Ifjou  measure I20 mYacross  R24, multiply 120 x 0.04 L 4.8. Parameter 6 should be set
to 4.8 amps.
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415.

416,

417,

418

For units with B  ID-amp  or  %&amp charger: measure DC current with the 8Oi-410  current probe on the
negative (-) battery  cable. The arrow3  stamped on the current probe must match the  flow of current you are
measuring. (See Figure 11.)

If you don’t have an 8Oi-410  curent probe, follow these steps: 0

a . Measure across the charge  shunt on the charger assembly. See Figure 8 or 9 on page 10 to find
the shunt.

b . To determine  what size c’urger  your UPS has, see the fuse on the charger assembly. (See Figure
8 or 9 on page 10.) If tte  fuse is a 30-amp  fuse, the unit has a IO-amp charger. If the fuse is a
60-amp  fuse, the unit hz s a 20-amp  charger.

c. Multiply your .\flLLIVOLT  measurcmcnt  by the amount shown for your unit’s charger size. Do
NOT convert millivolts to volts before multiplying.

lo-amp  charger: Multiply by 0.2
20-amp  charger: Multiply by 0.4

In this step, you will calibrate pararleter  6 again. Calibrating parazx+er  6 on line calibrates charger
current; this ca:::::a:ion  will not affect what you did in step 418.  Display parameter 6 by pressing
[DISPLAY] (61 [EXTER].  If your calculated current does not match the value displayed in parameter 6;
change the parameter value by pressing [PROGRAM], entering your measured value. and pressing [ENTER].

Note: If the  chargmg  current  is too Iw,  FERRUPS does not let you program this parameter. If the control
panel displays “Cannot Prcgram”  when you try to change the parameter value, run  the UPS on
inverter  lor,ger  so the charger  current will be higher.

Display parameter  128 (Charger  On D:lay)  again by pressing [DISPLAY] [l]  [2] [8].  Change this 0paramet
value back to its original value of 243 seconds by pressing [PROGRAM] [2]  [4] [0] [ENTER].

Clear the Service Password.

On a conlrolpunel,  press [CLEAR] twice or until the message “Password Cleares’  appears on the
control panel display.

On a lerminal 3r 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
at each battery cabinet.

/A; Tighten them
A , SWBWS

Section 500: Putting tt - Covers BP 2 on the Battery 5crews -T\
Cabinet and the UPS

501. 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,” slide the cover on the rails and
attach the screw on the top.

Figure 10
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502. Tighten the  screws on the bar across the top ofbattew cabinets “N,” “I’.”  and “Q.”  (See Figure 10.)

503. Reattach the covers to the UPS

5OOVA  to 3.1KVA: Slide the cover on the UPS rails. Tighten the front screw and reattach the grounding
screw. Reattach the sticker over the front screw. (See Figure 2 on page 4.)

4.3KVA  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.)

504. Reapply AC power to the UPS. Reconnect the batteq cable(s) and tom on the DC switch(es).

505. 4.3KVA  to 18KVA: Replace the front panel to the UPS and hrn the key to lock the panel in place. (See
Figure 1 on page 3.) Return  the key to the keyswitch.

506. 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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UNINTERRUPTIBLE TIP 708
POWER S Y S T E M S 35

Septembsr  P1994

Programming the FE Series FERRUPS for Use with a Generator

e

This Technical Information Publication describes how to program FE Series PERRUPS models to
accept generator power. A quahtied 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 at l-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 because it is relatively 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 a terminal (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 terminal 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.

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.

LPT-0708A



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 allow 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 UPS for a period of time to make sure it will continue to accept generator
power. If the parameter limits are too narrow for the power your generator is providing,
the unit may run on inverter frequently; if this’happens, raise the parameter settings until
the problem stops. Once you have finished fine tuning the parameter values, 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.

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;
call BEST’s Technical Support Center at l-800-356-5737 for assistance. (Outside of the U.S. and
Canada, call your local BEST office.)
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TIP 709
JNINTERRUPTISLE
=OWER S Y S T E M S

35
October 30, 1996

a Changing the operating Voltage on the FERRUPS
FE and QFE 5004.350  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. Ifyouencounterproblems  atany time duringthis  procedwe,call  Best Power Worldwide Service at l-800-356-5737 (U.S.
and Canada only) or l-608-565-2 100, or call your nearest Best Power office.

Tools Needed - Use Insulated Tools:

Safety Equipment Required by Local Codes Phillips Screwdriver
Fluke 8Oi-410  Current Probe or Equivalent True RMS AC Voltmeter
Tie Wraps Remote Control Panel

Shrink  Tubing
Needle-nose Pliers
Wire Cutter

&A CAUTION!
This procedure most be performed by a qualilied  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
CTPS  UsevManuai  (Section 308). Make sure  that the FERRUPS batteries and AC input are off or disconnected before

Erform  voltage changes.

\,“,

bJ
This unit  contains electrostatic-sensitive devices. If you do not follow  proper ESD procedures, you may cause severe
damage to the electrical circuitry.

FERRUPS batteries are high current  sources. Shorting battery  taminals 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) Always wear protective clothing and eye protection and use insulated tools when working near batteries.
C) Whenever you are servicing ao energized unit with the cover off, electric shock is possible; follow all local safety

codes.

Make certain the UPS complies with all applicable electrical codes when you have fmished changing the voltage.

Note: If your unit was originally ordered with 120 Input.020 Output, you cannot  change the voltage. Chec!i  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 application.

1996, Best Power. All rights reserved RESTRICTED



S e c t i o n  1 0 0 :  R e m o v i n g  t h e  C o v e r  f r o m  t h e  U P S
Section 200: Changing the Operating Voltage for QFE (50 Hz) Models
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Section 100: Removing the Cover from the UPS

101 .

102 .

103 .

104,

e CAUTION!
Make sure the On/Off (l/O) key on the front of the UPS is hxned  to OFF (0), and make sure all AC and
DC power to the unit is off.

Shut down or bypass all load equipment. Torn 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 corner of the
front panel with the BEST logo. Remove the sticker,
and loosen  the #2  Phillips screw behind the sticker 5 or
6 bans  to loosen (but not remove) it. Save the sticker.
(See Figure 1.)

Figure 1

Slide the cover forward until it is completely off the UPS.

e CAUTION! Before you perform a voltage change, you must
diiconoeti 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.

105 . If your unit has an external battery cabinet, you must tom off the DC
disconnect switch or unplug  the connector between the UPS and the
ba t te ry  cabinet.

RIGHT SIDE VIEW

106. Inside the UPS, find the main DC fuse shown in Figure 2.
(COVER REMOVED)

Figure 2

ACAUTION!
As you follow the next step, he careful not to contact any battery terminals with tools or with the
cable terminal. Use insulated tools.

TIP 709 October 30,1996 2
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107. Use a l/2-inch  wench 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 200: Changing the Operating Voltage for QFE (50 Hz) Models

201. Find the power board at the top of the FERRUPS. (See
Figure 3.)

202. Remove the transformer lead from El4 on the power
board. Find the AC Input voltage and the new

BACH

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 Figure 3
new transformer lead to E14.  (See Figure 4 and Table
1.1

r - m -

Figure 4

Table 1: Changing the Input Voltage, 50 Hz Models
AC Input Transformer Lead Number Power Board Connection

220 VAC 7 El4

II 230 VAC I 6 I El4 II
I

l I
240 VAC 5 El4 II

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 if5  in its place.

203. Insulate the lead vou  disconncctcd  with shrink tubing and position it so that it cannot contact any live terminals

0 or ground. Fasten it in place with a tie wrap.

3 TIP 709 October 30, 1996
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204. 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 0

AC Output Transformer Lead Number Power Board Connection

220 VAC II E 9

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 #I 3 in its place.

205. 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.

206. Make sure that the input and output voltage terminal cotiections  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 Hz)

Section 301: Replacing the Power Board

0
301-l. 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 7OOVA models, power board PCP-0092 must be replaced
with power board PCP-0078. On 8SOVA  models, power board PCP-0099 must be replaced with power
board PCP-0080.

500-85OVA 7

Figure 5

301-2. Label the wires at the following power board connections: Jl,  J2,J3  (if used), E4, ES, E6, E7, E8, E9, EIO,
Ell,E12,El3,E14,E15,E16,E17~E18,E19,andE20.  (SeeFigure  6 onthenextpage.)Next,disconnect
the wires.

Note: To disconnect E16, E17, and E18,  you will need a 3/8-inch  nutdriver and a 5/16&h  nut

TIP 709 October 30, 1996 4
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El8

El7

El8

El5
El4
El3

El2
El1
El0

:i

E

Ei
E20
El9

t

cl
0

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 l-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 all wires to the power board except E4. E8. E9, E12,  E14, E19, and E2O. Use the labels you
attached in step 301-2 to match the wires to the correct connection points on the power board. You can also
use Table 3 on the next page as a guide to reconnecting the wires. See Figure 6 above to find the connection
points.
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Table 3: Power Board Connection Points
Power Board Connection Wire Description

Jl Ribbon cable from the logic board.

52 Wires from the On/Off switch.

(Wire from the optional charger.)

E 4 Connect in later step.

E5 Wire from  one side of the fan.

Transformer lead # 10
Wire from one side of the fan.

No connection.

E 9

El0

El1

Connect in later step.

Wire from the closest output receptacle (if applicable).
Wire from backfeed  relay terminal 6.

El2

El3

Connect in later step.
Wiie from backfeed  relay terminal 4.

Connect in later step.

Wire from the DC fuse

El6 Transformer lead #4

Neeative  batters  cable.

El8 Transformer lead # 1.

El9 Connect in later step.
E20 Connect in later step.

301-6. Remove the temporruy  labels from the reconnected wires.

Section 302: Replacing the Backfeed  Relay

302-l. Find the backfeed  relay at the bottom of the unit. (See Figure 7.)

RIGHT SIDE VIEW MAN DC
(COVER REMOVED) FUSE

Figure 7

0

0

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
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RLYd083  2081240 VAC IN
120  VAC IN Frnnl bts”  nrhlm Rnarrl

From Terminal Strip L2  h

Figure 8
From Termhal  Strip Ll in

302-3. Remove the  two mounting  screws and remove the relay from the unit.

302-4. Install 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 at 52  to the 2  200V
position. (See Figure 10.)

LEFT SIDE VIEW
(COVER REMO”E0)

Figure 9
L-.-- -~~-

Figure 10

Section 303: Changing the Operating Voltage

303-l. Use the chart to change the input voltage:

Changing the input voltage from 120 to 208 or 240 VAC
a. Find El2 and El4 on the power board.  (See Figure I 1  on the next  page.)

b . To change the input voltage to 208, Reconnect transformer lead #9  to El2 on the  power board. Find
transformer lead #6  tied back in 8 bundle at the  main transformer. Attach lead #6  to E 14 on the  power
board.

Insulate leads #5,  #7,  and #8  and t ie  them hack to the main bundle at  the  main tmnsfonner.

c. To change the input voltage to 240,  reconnect  transformer lead #9  to  E 12 and connect tnnsfotmer  lead
#5  to E 14 on  the  power board.

insulate  leads #7  and #8  and t ie  them back to the main bundle  at  the  main transformer.

d . Ifyou are  changing the output  vol tage,  go to s tep 303-2.  Ifnot, cont inue with s tep 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 # 11  together.  Insulate these wires and t ie them bat

the bundle at  the main transformer.
4

b . lfyou  am changing  your UPS to 208 VAC out, find  trmsfomer  lead #I 2 tied to the  bundle at the main
transfomm  Attach lead #I2 to  E9 on the  power board.

lfyou  m changing your UPS to 240 VAC out, find  transformer lead #13  tied to the  bundle  at the mai,,
transformer. Attach lead #I 3  to  E9 on the  power board.

c.

d .

Disconnect the receptacle wire at  E4 on the power board. Reattach this wire to E 19 on the  power board.

Install a jumper wire from E4 to E20 on the power board. lf you do not have a jumper wire, call Best
Power Worldwide Setice.

e . Gotostec  303-3.

Changing the output voltage from 120 to 120/208  or 1201240 VAC mixed output voltages
a. Jf you are changing to P 120/208  mixed output, find transformer lead #12 tied back to the  bundle at the

main transfomm.  Connect  lead #I 2 to E 19 on the power board.

&you  are changing  to a 120/240  mired  output, fmd  transformer lead #13 tied back to the bundle at the
main tmnsfomer.  Connect lead #13 to El9 on the  power board.

b . Goto  step 303-3.

303-3. Make  sure  that the  input and output voltage teminal connections are correct. Use Table 4 on the next
as a guide for input voltage cotlnections  and Table 5 on the next page as a guide for output mvo
CoMections.

Note: Good connections are essential. Tighten  any connections that arc loose. by carefully pinching the-

El

El

connector tabs with the  needle-nose pliers.

4--

,2-

E
E41E2l
El!

Figure 11 Figure 12
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I I
I

2 0 8  V A C Transfomw  lead #9 I Transformer lead #6 I
I

2 4 0  V A C I Transformer lead #9 Transformer lead #5 II

Table 5: Output Voltage Connections
Voltage 1 Power Board Connectinn i Wire  Description I(._.. . . . . .

I E 4 Black wire from the receptacle. I I

Transformer lead # 13 .
El9 1 Black wire from the receptacle.

I t #
E 2 0 1 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 ofyour  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 backfecd  relay above the batteries on the shelf in the rear of the unit. (See Figure 13.)

RIGHT SIDE VIEW
(COVER REMOVED)

Figure  13
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402

403.

404.

405.

Labal the  wires comxctcd  to the relay with the terminal numbers they were connected to. Disconnect the  wires
from the relay. (See Figure 14.)

RLY 0085 120
From Relay Driver  Board n _

-(PCF.0004)  J1-f

!-z- \

RLY-OOA3  2081240 VAC IN
VAC IN

i

From Relay Drtver L 1 r
Board IPCF-I

Linecord  Neutral or L2\ u-]/w 3,
Inecord Ll

Fmm  Terminal Shtp L2 in Fmm Terminal Slip Li In

Figure 14

Remove the two  mounting screws and remove the relay from the unit

Install the new relay and reconnect the wres as shown in Figure 14. Remove the labels you put on the wires

Locate the backfkd  relay driver board next to the relay. (See Figure 15.) Move the jumper at 52  to the I 12OV
posifion  if you are changing the voltage from 208 or 240  to 120 VAC. (See Figure 16.)

406.

Figure 15 Figure 16

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

b . To change the input voltage from 208 to 240, disconnect transfomxr  lead #6  from El 4 on  the power board.
Insulate lead #6  and t ie  i t  hack to the transformer.

c.

Find tnmsfom~erlead  #S  tied to the bundle at the man  transformer.  Attach lead #5  to El4 on the power board.

To change the input voltage from 240 to 208, disconnect  transformer lead #5  from E 14 on the power board.
Insulate lead #5  and t ie  i t  back to the  tmnsfxmcr.

Find  transformer lead #6  t ied  to  tie  bundle at  the  main transformer. Attach lead #6  to  El4 on the power board.

d . If  you are changing the output  voltage,  go to step 407.  If  not ,  continue with step  408 .

TIP 709 October 30,1996
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a.

Changing the input voltage from 208 or 240 to 120 VAC

Fiidtransfonnerleadz  #5,  #7,  and #8.  (Ifyour UPS is at 240 VAC, lead #5  will already be attached to El4 on
the power board.)

b . If  you arechanging  fmm 208 VAC, disconnect lead #6  Tom El4 on the power board. Insulate lead #6  and
tie i t  back to the bundle at  the main transformer.

c. Attach transforma  leads #5  and #8  to E I4 on the power board and transformer leads #7  and #9  to E I  2 on tbe
power board.

d . If  you are  changing the output  vol tage,  go to s tep 407.  If  not ,  continue with s tep 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 tmnsfonner  lead #12 (208 VAC) or lead #I3 (240 VAC) from E9 on the power board.

e.

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 transfonna  lead  #12  (120008) or transformer  lead #13  (1201240) to El9 on the power board.
Insulate the unused  lead and t ie i t  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.

Fiid transformer lead #I  I t ied back to the bundle at  the main transformer The ground wire should be attached
to lead #I I. Separate the wires  and connect lead # I 1  to  E9 on the  power board and the grounding wire to ES
on the  power board.

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 at tached to “Ll”  on the  output  terminal .

Go to  s tep  408.

1 1 TIP 709 October 30,1996
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I Changing the output  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 to  the bundle  at the main tnnsfonner.  (See Figure 12.) Find transformer lead #13  in tbi.
bundle and attach lead # I3 to  E9 on the  power board.

c
Tochange the voltage from 240 to 208, remove transfotmer  lead #13 from E9 on the  power board. Insulate
the  lead and tie it back to tk bundle at the main transformer Find transformer lead #12 in this bundle and attach
lead #12 to  E9 on the  power  board.

b . Go to  s tep  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 El2

120 VAC Transformer  leads #7  and #9

208 VAC Transformer  lead #9

Power Board El4

Transformer leads #5  and #8

Transformer lead #6

240 VAC
I

Transfomxr  lead #9 Transformer  lead #5

tible  7: Output Voltage Connections
Voltage Power Board Connection

120 VAC

ES

E9

El9

E20

E4

Chmdiig  wire.

Transformer  lead #l I.

120: Not connected.
120/208: Transformer lead #I 2 .
1201240: Transfotmer  lead #13.

120: Not connected.
120/208  or 120/240: Red wire from the receptacle

Jumper wire to E20.

208 VAC

ES

E9

No connection.

1 Transformer lead #12.

I El9 1 Black wire from the receptacle. II
I E20 Jumper wire to E4.

E4 1 Jumper wire to E20.

240 VAC

E8

E9

No connection.

1 Transforner lead #13.

El9

E20

I

I Black wire from the receptacle.
I

) Jumper wire to E4.

TIP 709 October 30.1996
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409. 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 500: Reconnecting DC to the UPS

5 0 1 . 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 l/2-inch wench or nutdriver
to tighten the nuts that hold the cables to the DC fuse.

&=F&-
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 +S

502. If your UPS has external 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 terminal. The steps
below are witten  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 terminal.

601. With the On/Off (l/O) key in the “OFF” (0) position, connect the UPS to the AC service which will supply
the new operating voltage.

602. Turn  the On/Off (l/O) key to the “ON” (I) 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 alarm, press [CONTROL] [5]  [ENTER] [ENTER]; the alarm will not sound, but the alarm will
appear on the scrolling display until the unit is calibrated.

603. Connect the handheld Rcmotc  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.

604. From the “=>”  prompt, enter the Factory password by pressing [PROGRAM] (1][8]  [4] [7] [3] (ENTER].

605. Apply a load to the FERRUPS unit. The load must be 50% or more of the UPS KW rating.

606. 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] (41 [3]  [ENTER]. Your old nominal input
voltage should appear. To change this value. press [PROGRAM]? enter the new nominal AC input voltage,
and press [ENTER]. The Remote Control Panel should now display your new nominal AC input voltage.

b . Measure the input voltage with a true RMS voltmeter at “Nin” and “Lin” on the input terminal.

c . 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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6 0 7 . 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 nominal AC ou
voltage, and press [ENTER]. The Remote Control Panel should now display your new nominal AC I,ou
voltage.

b . Measure the AC output voltage. For plug-in models, measure at the output receptacles. For hardwired
models, measure between output terminals “N” and “Ll”.

c . 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. 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.

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 to your
measurement by pressing [PROGRAM], entering your output AC current, and pressing [ENTER].

6 0 8 . Clear the Factory password by pressing [CLEAR] twice  or until the message “Password Cleared” appears on
the control panel display.

609. Clear the remote communication mode by pressing [CLEAR] and [.]  at the same time. This will clear the
and allow you to use it for CheckUPS  sofhvare  or terminal communication. 0

610. Remove all AC and external DC power.

Section 700: Putting the Cover on the UPS

70  1 .

7 0 2 .

Using the slide rails on each side of the unit, slide the cover on the UPS,

At the l&it  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.

704.

Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.)

Reapply all 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.)

705. Startup the UPS, connect all load equipment, and return the UPS to normal operation

TIP 709 October 30,1996
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NINTERRUPTISLE TIP 716
QWEA S Y S T E M S 66

May 21.1997

0
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 1.4 KVA
models. This publication is intended for use by a qualified service person familiar with the FERRUPS” FE series unit. If you
~counter  problems  at any time during this  procedue,  call Best  Power Worldwide Service at l-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 Tools:

Remote Control Panel
Safety Equipment Required by Local Codes
Fluke 8Oi-410  Current Probe or Equivalent
5/16-inch  and 7/16-inch  Wrenches or Nutdrivers

Wire Cutter Tie Wraps
#l and #2  Phillips Screwdrivers Shrink  Tubing
True. RMS AC Voltmeter Needlenose Pliers

dk CAUTION!

This pro&ore must be performed by a q&tied  se&x  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 all applicable electrical codes when you have finished changing the
voltage.

hoff the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRIJPS” in the
FEJWJPS  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 severe

(1) damage to the electrical circuitry.

FERRIJPS batteries are high caxent  sources. Shorting barn @rminals  can cause severe arcing, equipment damage, and injary
A short circuit can cause a batteq 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) 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 off, electric shock is possible; follow all local safet]

Note: If your unit was originally ordered with 120 Input/l20 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.

yright 1996,1997,  Best Power. All rights reserved RESTRICTED
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Section 301: Replacing the Power Board and Changing the Voltages
S e c t i o n  3 0 2 :  R e p l a c i n g  t h e  Backfced  R e l a y .
Section 303: Changing the Voltages

Section 400: Changing the Operating Voltage horn  208 or 240 to 120 VAC on FE (60 Hz)
S e c t i o n  5 0 0 :  R e c o n n e c t i n g  D C  P o w e r  t o  t h e  U P S
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

101.

102 .

103 .

104 .

2
3e

1 0
1 2
I7
1 7
1 9

e CAUTION!
Make sure the On/Off (I/O) key on the front of the UPS is turned  to OFF (0), and make sure all AC and
DC power to the unit is off.

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 #l 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 tums to loosen (but not remove) it.
Save the sticker. (See Figure 1.)

Slide the  cover forward until it is completely off the UPS.

e CAUTION! Before you perform a voltage change, you
must 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.

105 . If your unit has an external battery cabinet, you must tum
off the DC disconnect switch or unplug the connector
between the UPS and the battery cabinet.

Figure 1
MAIN pC  FUSE

RIGHT SIDE VIEW
(COVER REMOVED)

1 0 6 . Inside the  UPS, fmd the main DC fuse shown in Figure 2. Figure 2
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107. Use a 1/2-&h  wrench or nutdriver  to loosen both nuts connected to the DC fuse; then, tom 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.)

RIGHT SIDE VIEW
POWER BOARD ASSEMBLY (COVER REMOVED)
Figure 3 Figure 4

0 202. Refer to Figure  5 and Table 1 on the next page to change the input voltage of the UPS. Remove the transformer
leads from E6, E7, and ES  on the auxiliary board. Find the AC Input voltage and the new Transformer Lead
Numbers 6om  Table 1 and place the lmnsformer  leads on the appropriate auxiliary board terminals for the new
voltage.

1
Figure 5 Auxiliary Board
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For example: If 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 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 wap.

204. Refer to Table 2 to change the output voltage. Remove the transformer leads i%om  E9 on the power board (see
Figure 6 on the next page) and El 1 and El2 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.

rable 2: Output Voltage Connections; Power Board and Auxiliary Board
AC Output Transformer Lead Numbers Board Connection

1 1 E9 POWER Board
220 VAC 12 El 1 AUXILIARY Board

13 El2 AUXILIARY Board

1 2 E9 POWER Board
230 VAC 1 1 El 1 AUXILIARY Board

13 I El2 AUXnIARY Board
13 E9 POWER Board I

240VAC 1 1 1 I El 1 AUXILIARY Board 11

I 1 2 El 2 AUXILIARY Board II

For example: If the original output voltage was 220 VAC and the new voltage is 240 VAC,  transformer
lead #II  goes to auxiliary Eli,  transformer lead #I2  goes to auxiliary E12,  and
transformer lead # 13 goes to power E.9

TIP 716 May 21,1997
RESTRICTED

4



/

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.

0
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 on FE (60 Hz)

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 number  on a white patch on the power and auxiliary boards. You must replace power board PCP-
0095 and auxiliruy  board PCP-0097 with power board PCP-0082 and auxiliary board PCP-0083 (kit number PWA-
0018).

30 1 - 1. Find the power board-auxiliary board assembly at the bottom of the
unit on the right side. (See Figure 7.)

301-2. Labelwitha“P”andtheconncctionpoints the wires at Jl,  52,  E4, E5,
E6, EB,  E9, ElO,  E12, E15, E16, E17, E18,  E19, and E20  on the
power board. Label with an “A” and the connection points the wires I.
at Jl,  E3, E4, E5, E6, E7, EB,  ElO,  Eli, E12, E14, E15,  El6 on the
auxiliary board. Disconnect the wires, cables, and ribbon cables.

Figure 7
Note: To remove the cables horn  E3, E4 and E5 on the auxiliary

board and E16, El7 and El8 from  the power board, you need a 5/16-inch  nutdriver.
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301-3. Remove the two 7/16-inch  nuts that hold the assembly in the unit.

30 l-4. Remove the assembly from the unit

301-5. 0Place the new assembly in the unit and attach the two  7/16-inch  nuts that hold the assembly in place.

301-6. Rcconn,xt  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 all labels from the wires you reattached

Table 3: Power Baard  Connections
POWER Board

Connection
Wire Description

J1 Ribbon cable  to  Jl on the  AUXILlARY  board and  53 on the logic board.

Wires to the On/Off switch

Connected in later step.

Wire to the tank capacitor.
Transformer lead #IO.

No connection.

Connected in Inter step.

Wire lo the  terminal block..

Connected in later step.

Wire  to the DC fuse.

Transformer lead #4A.

ES

E6

E8

E9

El0

El2

El5

El6

II El7

II El8

II El9

Negative battery cable.

Trmsfomm  lead #lA.

Connected in later step.

L E20 Connected in later step. I

TIP 716 May 21,1997
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Figure 8 Power Board
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E4

30
E5

Figure 9 Auxiliary Board
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ElS Connected in later step.
El6 Connected in later step.

Section 302: Replacing the Backfeed  Relay

lfyou are changing the input voltage from  120 to 208 or 240 (or vice versa),
you must replace the backfeed  relay.

RIGHT SIDE VIEW
(COVER REMOVED,

302-I. Find the backfeed  relay behind the batteries on the bottom on the
left side of the unit. (See Figure 10.)

EFED
302-2. Label the wires connected to the relay with  the  terminal numbers

they are connected to. (See Figure 11.) Disconnect the wires from
the relay. RELAY

DRIER BOARD
Figure 10

From Twmhl  Sbp  L2 in From  Teninsl  Strg  L1 h

Figure 11

302-3. Remove the  two mounting screws and remove the relay from the unit.

302-4. Install the new relay andrcco~cctthe  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 at J2 to
the z 200V position after changing the AC input to 208 or 240. (See Figure 12 on the llext page.)
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Figure 12

Section 303: Changing the Voltages

303-l. 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.)

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.)

a.
Changing the input voltage from 120 to 208 or 240 VAC

Find El2 on the power board and E6 on the auxiliary board.

b . To change  the input  voltage fo  208, reconnect transformer lead #9 to El2 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

c . To change the input voltage to 240, reconnect transfomw  lead #9 to El2 on the power board an
transformer lead #5 to E6 on the auxiliary board.

Q

Insulate leads #7 and #8 and tie them back to the main bundle at the main transformer

d . Ifyou  are changing the  output voltage, go to step 303-2. If not, continue with step 303-3.

Changing the outwt  voltage from 120 to 208 or 240 VAC
a. Jumper the gmmding  wire 6om  E8 on the power board and transformer lead #l I from E9 on the power

board together. Insulate  these wires and tie them back to the bundle  at the main transformer.

b. Ifyou  are changing your UPS lo 208 VAC ~uf,  tind transformer lead #12 tied to the bundle at the main
transformer. Attach lead #12 to E9 on the power board.

Ifyou are changing your UPS to  240 VAC out, fmd  transformer lead #13 tied to the bundle at the main
tnosfonner.  Attach lead # 13 to E9 on the power board.

C.

d .

Reattach the red wire 6om  E4 on the power board to El9 on the power board.

Install a jumper 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.
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Changing the output voltage from 120 to 120/208 or 120/240  VAC mixed output voltages

a. Ifyou  ore changing to  (1 120/208  mixed output,  fmd transformer lead #12  tied back to the bundle at the
main tmnsfonner.  Connect lead #I2  to E8  on the  auriliary  board.

Ifyou  ore changing to  a 120/240  mixed ourpur,  find transformer lead #I 3 tied back to the bundle at the
main transformer. Connect lead # 13 to ES on the auxiliary board.

b . cbtoskp303-3.
?

303-3. Check that the input and output voltage term&l 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.

rable  6: Changing Output Voltages
Voltage 1 Board Connection 1 Wire Description

AUXILIARY board E8

AUXILIARY board El2

120: Not connected.
120/208: Transformer lead #12.
120/240: Transformer lead #13.

Not connected.

. ^ ^ . . . ^

AUXILIARY board El6 Not connected.
POWER board E4 Black wire to the output tenninal  block.
POWER board E8 Wire  to around.
POWER board E9

POWER board El0

POWERboardEl9

Transformer lead #1 1.
white  (neutral) wire to the output terminal block

120: Not connected..
120/208: Transformer lead #13.
1201240: Transformer lead #12.

POWER boardE20 120: Not connected.
120/208or120/240: Red wire  to tlx output  terminal block.
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Voltage Board Connection Wire Description

AUXILIARY boardE8 i Transformer lead #I 3.

:

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.

0

Section 400: Changing the Operating Voltage from 208 or 240 to 120 VAC on FE (60 Hz)

401. Find the auxiliary board in the FEFGZJPS  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.)

POWER BOARD ASSEMBLY

RIGHT SIDE VIEW
(COVER REMOVED)

Figure 13
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402. To chaoge  the input voltage, follow the steps ia  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

a. Find  hansformer  leads #5,  #7,  and #8.  (If your UPS is at 240 VAC, lead #S will already be attached to E6 oa
the auxiliary board.)

b . If you am chaagiag from 208 VAC, disconnect  lead #6  from E6 on the auxiliary board.  Insulate lead  #6  and
t ie  i t  back to  the  bundle at  the  main transformer.

c . Attach trsnsfonner  leads #5  and #8  to E6 on the auxiliary board and transfotmer  leads #7  and #9  to El 2 o,,
the power board.

d . If you are changing the output voltage, go to step 403. If not, continue with step 404.

a .

b .

Changing the input voltage from 208 to 240 VAC (or vice versa)

Find E6 and E7 on the auxiliary  board.

To change rhe volragefrom  208 lo 240, remove transformer lead #5  t?-om “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 #5  to  “E6” on the  aariljary
board.

To change the voiroge  from 240 IO 208,  remove trsnsfonner  lead #6  from “E7” on  the auxiliary board and
transformer lead #5  t?om”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.

c. If  you are  changing the output  vol tage,  go to step  403. Ifnot, cont inue with  s tep 404.

Table 7: Changing Input Voltages
Voltage Transformer Lead # Lead Connection

Sand8 E6 on the AUXLIARY  board.

120 VAC 6 E7 on the AUXILIARY board.

7aad9 El2 on the  POWER board.

II 6 E6 on the AUXILIARY board. IIu 208 VAC 5 E7 on the AUXILIARY board.

9 El 2 on the POWER board. I

I I I 5 I E6 on the  AUXILIARY board. I I
240 VAC 6 E7 on the AUXILIARY board.

9 I El2 ontbe  POWER board.
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Figure 15 Auxiliary Board

El2

:igure  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 to a mired voltage:

Disconnect the red jumper wire from E4 on the  power board.

Disconnect the receptacle  wire  Tom El 9 on the  power board and attach it to E4 on the power board.
other end of this  wire should be at tached to “Ll”  on the  output  terminal . 1

Attach the red wire from E20  on the power board to “L2”  on the  output  terminal  block.

Attachtransfomxx  lead#12 for 120/208 or transformer lead #I3 for 120/240  to El 9 on the power board.
Insulate the  unused lead and t ie  i t  back to the  bundle at  the main transformer.

lfyou are converting to straight 120 VAC, insulate the lead you disconnected and tie it back to the bundle
at  the transfomler.

Find transformer lead #l I t ied back to the bundle at  the  main transformer.  The ground wire should be attached
to lead Ml.  Separate the  wires and connect lead #I 1  to  E9 on the power board and the grounding  wire to ES
on the power board.

Go  to step 404.
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a .
Changing the output voltage from 208 to 240 VAC or vice versa

To change the voltagefrom 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 #I 3 io
this bundle and attach lead #13  to E9 on the power board.

To change the voltagejbn  240 to 208, remove transformer  lead # 13 fiorn  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.

b . Go to step 404.

able 8: Chal
Voltage

120 VAC

208 VAC

240 VAC

fing  Output Voltages
Board Conaection

AUXILIARY board E8

AUXILIARY board El 2

AUXILIARY board El6
POWER board E4
POWER board E8

POWER board E9
POWER boardEl0

Wire Description

120: Not connected.
120/208: Transformer  lead # 12.
120/240: Transformer lead #13.

Not connected.

ot  connected.N
Black wire to I

W
TKUtF

White (neutral)  wire to the output  tel

120: Not connected.

he  output  terminal  b lock.

i re  to  ground.
;former  lead #I 1.

minal block

POWER board El 9

POWER board E20

AUXILIARY board E8
AUXILIARY board E I  2
AUXILIARY board El6

POWER board E4
POWER board ES
POWER board E9

POWER board El0
POWER board El9

POWER board E20
AUXILMRY  board E8

120/208: Transformer  lead #I 3.
120/240: Transformer lead # 12.

120: Not connected .
120/208  or 1201240: Red wire  to  the output  terminal  block.

Transformer lead #I  3 .

Wire  to  ground.
Transformer  lead #I I.

Jumper wire to POWER board E20.
Not  Connected .

Transformer  lead #I 2.
Red wire  to  the output  terminal  block.

Black wire  to  the output  terminal  block.
Jumper wire to POWER board E4.

Transformer lead #12.

AUXUI ARY boardE12

AUXILIARY board E 16

POWER board E4

wire  to groun d .

Transformer lead #l I.

Jumoer wire to POWER board E20.

POWER board E8

POWER board E9

POWERboardElO

Not Connected.

Transformer lead #I 3 .

Red wire to the outout  terminal block.

POWER board E I  9 I Black wire  to  the output  terminal  block.

POWER board E20 Jumper wire to POWER board E4.
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Figure 17 Auxiliary Board Figure 18 Power Board

404. Check that the input and output voltage terminal connections  arc correct. Use Table 7 on page 13 and Table
8 on page 15 to verify your connections.

405.

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
relay.

a . Find the backfeed  relay behind the batteries on the bottom on the
left side of the unit. (See Figure 19.)

cLA
m

b . Label the wires connected to the relay with the terminal numbers BA
they  are connected to. (See Figure 20.) Disconnect the wires from “,‘%  BOARD
the relay. Figure 19

RLY-9083 2081240 VAC IN

From Raby  Dlivor  Board RLY 0085 120 VAC IN
(PCFOOO,)  0.5

nn m-

From Rahy  Dftvar
Bawd (PCFOOO4)
JI -3

a

From R&y  Dher Board
(PCFOOD4) J1 -7

From Relay Dhar
Borrd(PCFOOO4)  J1 -1

c . Remove the two mounting screws and remove the relay f?om the tit

d . Install  the new relay and rcconncet  the wires as shown in Figure 11. Remove the labels you put on the wires.

e. Locate the backfeed  relay driver board next to the relay. (See Figure 10 above.) Move the jumper at J2 to
the I 120 V after changing the voltage to 120 VAC or to the 2  200V position after changing the AC
to 208 or 240. (See Figure 21 on the next page.)
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Figure 21

Section 500: Reconnecting DC Power to the UPS

501. Remove the tape Tom  the disconnected end of the DC fuse; then, move the fuse
back into place. Once the fuse is in position, use a In-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 22.)

zzz
.&$=-+-=-=&

502. If your UPS has external batteries, reconnect it to the batteries or turn  on the DC Figure 22
switch.

al‘on 600: Calibrating the FERRUPS Unit after the Voltage Change

Complete the voltage change procedure by calibrating the  FERRUT’S unit. You will need to recalibrate several
parameters to match your new voltage configuration. To do this you will need a handheld Remote Control Panel or a
temG&  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. With the On/Off (l/O) key in the “OFF” (0) position, connect the UPS to the AC service which will supply
the new operating voltage.

602. Turn  the On/Off (I/O) key to the “ON” (I) 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 alarm, press [CONTROL] [5]  [ENTER] [ENTER]; the alarm will not sound, but the alarm will
appear on the scrolling display until the unit is calibrated.

6 0 3 . 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 tbe commands and parameter changes shown in the following steps.

6 0 4 . First, enter [CLEAR] [I] [2]  [3]  [DISPLAYJ  [CONTROL] [PROGRAMI  @NTER].  Your control panel should
display “FERRUPS BY BEST.” Your control panel is :low  communicating with your FERRUPS.

605. Next, enter the Factory password by pressing [PROGRAM] [I] [8]  [4] [7]  [3] [ENTER]
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606.

607.

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 Vln) by pressing [DISPLAY] [4]  [3]  [ENTER], Your old nominal input
voltage should appear. To change this value, press [PROGRAM], enter the new nominal 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.

For 120 VAC input models, measure at “Nin” and “Lin”on the input terminal.
For 208  or 240 VAC input models, measure at “LZ,” and “Ll,” on the input tmminal.

c . Next, display the. input voltage by pressing PXSPLAY]  [l] [ENTER]. If your me.asuremcnt  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].

608. Ifyou changed the output voltage, you must calibrate parameters 44,2,  and 4 by doing the following:

a . Display parameter 44 (Nom VOut)  by pressing [DISPLAY] [4]  [4]  [ENTER]. Yom 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 at the output receptacles.

For hardwired models, measure between  the  appropriate output terminals for your  model as sho0
Figure 23 and Table 9.

Table 9 Terminal Block Points to Measure Output Voltage
Nominal OWWJT  Voltwe  Meaamre  OllTPlJT  Vnltaee  between  terminals:

12OVAC N,,  to L, oi-  L2,
60 Hz 208VAC Lom to  ~LxrI

240VAC Lm to  uxlT
220VAC Lam to  Nom

5OHZ 230VAC Lovr  to  N&n

II

60 Hz
Figure 23
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c . 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 output AC voltage measurement, and pressing
[ENTER].

Note: Make sure the measured value you enter into parameter 2 is acceptable for the nominal value you
entered in parameter 44.

d . Measure  the AC current by clamping the current probe around the two wires from ‘7,”  of “LOAD OUT”
on the output terminal.

6 0 9 .

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.

6 1 0 . Remove  all AC and external DC power.

Section 700: Putting the Cover on the UPS

701.

702.

703.

704.

705.

Using the slide rails on each side of the unit, slide the cover on the UPS.

At the t?ont 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 all 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.)

Startup the UPS, connect all load equipment, and return the UPS to normal operation.

I
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0
Replacing the Power Factor Module Circuit Board

in FE/QFE 500,700, and 850 VA Models

This Technical Information Publication explains how to replace the power factor module circuit board in
FE/QFE  500,700, and 850 VA models. A qualified technician who is familiar with the FERRUPS unit must
replace this circuit board. If you have problems during this procedure, please contact BEST’s Technical
Support Center at l-800-356-5737.

Tools Needed - Use Insulated Tools:

4

#I and #2  Phillips Screwdrivers Labeling Material Needlenose Pliers
l/2-inch  Open end Wrench or Nutdriver Electrical Tape Fluke 87 Multimeter
Safety Equipment Required by Local Codes

A WARNING

This procedure must be performed by a qualified techni&nONLY! UPS units are designed to provide power under
vsriety  of operating conditions. Dangerous  voltages may be present even if AC line or DC voltage is removed. TEST

II EFORE TOUCHING!

Turn  off the UPS according to the procedure describing “How a$ When to,  Shut Down Your FERRUPS” in the
FERRUPS User Manual. Make sure that the UPS’ batteries and AC inpul are off or disconnected before  you replace
the PFM circuit board.

Nt
v

This  unit contains electrostati~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 canse  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 2
Section 200: Removing the PFM Circuit Board 2
Section 300: Replacing the PFM Circuit Board 4
S e c t i o n  4 0 0 :  Putting  t h e  C o v e r  o n  t h e  U P S 5
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Section 100: Removing the Cover

101. Shut down all load equipment plugged into (or hard-wired to) the UPS

e WARNING

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 otf

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 #l  Phillips screw on the
top of the UPS. See Figure 1.

104.

105.

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.

Slide the cover forward until it is
completely off the UPS.

Section 200: Removing the PFM Circuit Board

Caution: Before you remove the PPM circuit board, YOM 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 tmit.

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.

Q WARNING

As you follow the nest step, he carefui  not to contact  any battery terminals with tools
or with the cable termiuaf.  Use ins&ted took+.

0
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Figure 2

MAIN DC FUSE (The fuse
may be rotated 900.)

/
0
0

\

203. Using a 1/2&h  wrench or a l/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 shown in Figure 3 below. Notice that the PFM circuit board
is covered with insulating material.

PFM

PFM 1 PFM \
CAPACITOR RESISTOR

Page 3 TIP 721 November 16.1994
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205. 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 material from the unit.

206. Now, find the wires connected to the following points on the PFM circuit board. Usin !!P
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.

I
Wire to the side of the PFM resistor closest to

the  tank cauacitor.

E2 Wire  to the positwe  (+) PFM capacitor teminal.

E3 Wire to the tank  capacitor.

E4 Wire to E9 on the power board.

ES Wire to the negative (- )  PFM capaci tor  terminal .
I

E6 Wire to the remaining side of the

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.

S~ctian  300: Replacing the PFM  C:tr&t  L%x~:d

301. Put the new PFM circuit board in place. Insert the stand& tbrougb  th:  Sxit  board an
press gently until they snap into place.

302. Reconnect the following wires. Use the labels you put on the -V&S in step 206 to match them
to the corn&  connection points on the PFM cinxit  boL;-l:.  I’“~.?:Y.  sue tke  cbi.Gl;tioLi  point
on the circuit board goes into the CENTER (not the side)  zf each wire’s connector.

PFM Circuit Board Corm&ion Wire Description

Wire to the side of the PFM resistor closest to

Wire  to E9 on the power board.

Wiie to the negative (-) PRvl capacitor terminal .

Wire to the remahiig  side of the PFNI  resistor.
__-

303. Remove the temporary labels from the wires.

TIP 721 November 16.1994
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304. Bend the insulated material over the new PFM circuit board and insert the flap under the
circuit board. I

305. At the DC fin, remove the tape from the disconnected end of the fuse; then, move the fuse
~&“!<  ij&  plese  j?‘::<- ;‘y ^ A‘.~’ :;. ;1 3-  -1. e&x  is t.2xt  ts the W?ery  cable connector on
tile  buit; there should not be a wasf.er  in between. (See Figure 4.) Once the fuse is in
place, use a l/Z-inch wrench to tighten the nuts that hold the cables to the DC fuse.

306. If the UPS has eLenaI  batteries, reaypiy DC power tc the UPS.

307. Apply AC power to the UPS.

308. E.Ionitor the SC voltage across the PFM capacitor as you turn  the E’S 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 che-,l: thp sonnections.

If the %/ollage  reaches the steady state level, remove  al: AC a;12 extemai CC power and go
on to Section 400.

40 1, Using the slide  !Y?;II on each side of the unit, slide the cover on 1:~  UPS.

~$02. A-; tf,c SeaTi 3%-.: JF2 ;ightea  the screw in the 6-0~; part! -&L? tL>z XST logo. Cover the,
screw with the round stickez  you removed.

403. Put the screw back in the top of the UPS and tighten the screw

6.04.. R~ap$y  AC power to the UPS. If the UPS ha.s external batteries, reapply DC power to the
UPS. (Units with internal batteries should already trve  DC power applied.)

405. Startup the ZIPS,  cO:ltlect  all load equipment, and return the UPS to normal operation
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Replacing the Power Factor Module Circuit Board
in FE/QFE 1.15 and 1.4 KVA Models

This Technical Information Publication explains how to replace the power factor module circuit board in
FE/QFE 1.15 and 1.4 KVA models. A qualified technician who is familiar with the FERRUPS unit must
replace this circuit board. If you have trouble during this procedure, please contact BEST’s Technical Support
Center at l-800-356-5737.

Tools Needed - Use Insulated Tools:

#l and #2  Phillips Screwdrivers l/2-inch Open end Wrench l/2-inch  Nutdriver
Labeling Material Needlenose Pliers Electrical Tape
Safety Equipment Required by Local Codes True  RMS AC Voltmeter

e 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!

1Turn 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.

\-
v

This  unit contains ektrostatic-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 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.

Section100:RemovingtheCover  _......................_...........I....._..........  2
Section 200: Removing the PFM Circuit Board 2
Section 300: Replacing the PFM Circuit Board 4
S e c t i o n  4 0 0 :  P u t t i n g  t h e  C o v e r  o n  t h e  U P S 6
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Section 100: Removing the Cover

101. Shut down all load equipment plugged into (or hard-wired to) the UPS.

A WARNING

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 #l  Phillips screw on the
top ofthe UPS. See Figure 1.

104. 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 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

e Caution: Before you remove the 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 install it in the unit.

20 1. 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.

e WARNING

As you follow the next step, he careful not to contact any battery terminals with tools
or with the cable terminal. Use insulated tools.

TIP 722 November 17,1994
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Figure 2

MAIN DC FUSE

1

203. Using a 1/2-&h  wrench or a l/2-inch  nutdriver, loosen both nuts connected to the DC fUsei
then, turn one end of the fose  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 this is true, the PFM circuit board is
covered with insulating material. In other models, 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 material.

L O G I C - ,
BOARD 4

PFM

%%!6

PFM
CAPACITOR

Figure 3

Page 3

PFM
RESISTOR

- TANK
CAPACITOR
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LOGIC -
BOARD

PFM __
CIRCUIT
BOARD

L
Figure 4

PFM /
CAPACITOR

1

- PFM
RESISTOR

- T A N K
CAPACITOR

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 Citi  Board Comxxtion wire Description

El Wire to the closest  s ide of the  PFM resis tor .

E2 Wire to the closest  PFM capaci tor  terminal .

E3 Wire to middle teminal  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.

0
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302. 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 wire’s connector.

?my r;r‘y Dca?+  cannn&&~ Wire Description
-~

III Wire  to the closest  s ide of  the PFM resis tor .

E2 Wwe  to the closest  PFM capaci tor  terminal .

E3 Wire to middle teminal  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.

303. Remove the temporary labels from the wires.

304. Ifthe  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.

305. At the DC fuse, remove the tape from the disconnected end of the fuse; then, move the fuse
back into place. Make szire  the F-sL e connector is next to the battery cable connector on
tie  bcit;  tberc  s~mnid  not be a washer in between. (See Figure 5.) Once the fuse is in
position, use a l/2-inch wrench to tighten the nuts that hold the cables to the DC fuse.

306. If the UPS has external batteries, reapply DC power to the UPS

307. Reapply AC power to the UPS

308. 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, turn the UPS off, remove all AC and external 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 slide rails on each side of the unit, slide 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 all load equipment, and return the UPS to normal operation

TIP 722 November 17.1994
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Replacing the Power Board in FE/QFE
500,700, and 850 VA Models

This Technical lnfonnation  Publication explains how to replace the power board in FE/QFE  500,700, and 850 VA models.
A qualified 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 at l-800-356-5737 (U.S. and Canada only). 1:60X-565-2100,
or call your local Best Power office.

Tools Needed - Use Insulated Tools:

#l and #2  Phillips Screwdrivers Side Cutters I/2-inch  Open End Wrench
l/2,3/8,  and 5/16&h  Nutdrivers Labeling Material True RMS AC Voltmeter
Fluke 8Oi-4 10 DC/AC Current Probe or Equivalent Electrical Tape Remote Control Panel
Safety Equipment Required by Local Codes

di 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!

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 power board.

t3
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. Always wear protective clothing and eye protection and use
insulated tools when worldng  near batteries.

Best Power recommends the following for qualified service personnel servicing the FERRLJPS  unit:
A) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.
B) Always wear protective clothing and eye protection and use insulated tools when working near batteries.
C) Whenever you are servicing an energtred  unit with the cover removed, electric shock is possible; follow all

local safety codes.

SectionlOO:RemovingtheCover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the Power Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 300: Replacing the Power Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Section 400: Calibrating the System . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Section 500: Putting the Cover on the UPS

PT-07306
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Section 100: Removing the Cover

101 .

102 .

103 .

104 .

105 .

1 0 6 .

Shut down all load equipment plugged into (or hard-wired to) the UPS.

e 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.

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 #l Phillips screw on the top of the UPS.
(See Figure 1.)

Next, tind  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 sticker. Figure 1

Slide the cover forward until it is completely off the
UPS.

A CAUTION: If there are batteries inside the W’S,  you must disconnect the batteries by
step 106. If you do not disconnect the batteries, parts could be damaged as yo
replace the power board.

If the UPS has internal 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

201. Inside  the UPS, fmd the main DC fuse shown in Figure
2 on the next page.

AA CAUTION!CAUTION!

As you follow the next step, be careful not toAs you follow the next step, be careful not to
contact any battery terminals with tools or withcontact any battery terminals with tools or with !
the cable terminal. Use insulated tools.the cable terminal. Use insulated tools. Figure 2Figure 2

H
” ”

MAIN DC FUSE (Fuse
mybe rotated go”.)

\

203, Using  a l/2-inch  wrench or 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 cable.

TIP 730 November 13,1996
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2 0 4 .

a 205.

206.

0

Now, fmd the power board in Figure 3 below. The
drawing shows a top view of the UPS with the cover
removed.

Use Figure  4 to find the wires connected to these
points on the power board. Using masking tape or
other labeling material, label each wire so you can
reconnect it correctly later. Then, disconnect the wires
6om  the power board. For your model and voltage,
some of the points listed below may not be
connected.

To disconnect E16, E17,  and EIS,  you will need a 3/&inch  nutdriver  and a 5/16-inch  nutdriver.

In some models, the ribbon cable at Jl (from the logic board) is sealed with RTV-like silicone. CarejZy  cut
through this silicone before you remove the cable from the power board.

Disconnect the following: Jl,  32,  53,  E%,  E5, E6.  E7, ES, E9, EIO, Ell, E12,El3,  E14, E15,  E16,
E17, El&  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 special 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.

I

p-J - -~DC  SHUNT

8J2

Figure 4
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Section 300: Replacing the Power Board

301. Put the new power board in place. Insert the stando&  through the power board and press gently until they
into place.

302. Reconnect the following wires. Use the labels 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 points.

1 60 Hz 120-volt Only Models: Power Board Connections I

Power Board Connection
Jl - -
J2 - -

J3 (units with optional chargers inside)

Wire Description
Ribbon cable t?om  the logic board.

Wires from the On/Off switch.

Wire fkom  the optional charger.

II E 4 wire  from the closest output receptacle (ifapplicable).

ES
E 6

E 7- __~-  - -  ~--  - -
E8
E9

Wire  from one  side of the fan.
Transformer wire 10.

Wire from one side of the fan.
Wire to cabinet ground.

Transformer wire  I 1.

El0
El1
El2 -

Wire from the closest output receptacle (if applicable).
Wire from backfeed  relay terminal 6.

Traasfonner  wire  9.

II El3 I Wire from backfeed relay terminal 4. II
El4 Transformer wire 5.

E15 Wire from the DC fox.
El6 Transformer wire 4.

Negative battery cable.
Transformer wire  1. H

TIP 730 November ‘i 3,19&S
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I 60 Hz 208 and 240 VAC Input Models: Power Board Connections
Power Board Conaection Wire Description

Jl Ribbon cable from the logic board.

52 Wires from the  On/Off  switch.

53 (units with optional chargers inside) Wire i?om  the opt ional  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 receptack.

E5

E6

E7

E8

E9

Wire from one side of the fan

Transfomxx  wire 10.

Wire from one side of the f&n.

Depends on output  voltage:
With  s ingle  output  vol tage:  No connect ion.
With  120/208 or 1201240: Wire to cabinet ground.

Depends on output  voltage:
120  only: Transformer  wire I 1.
208 only: Transformer wire 12.
240 only: Transfomxr  wire 13.
1201208  or 120/240: Transformer wire 1 I.

El0 I Wiie Tom the  closest output receptacle (if  applicable).

Eli

El2

El3

Wire  from backfeed  relay terminal 6.

Transformer wire 9.

Wire from backfeed  relay terminal 4.

El4

El5

El6

Depends on input voltage:
208 VAC: Transformer  wire 6.
240 VAC: Transformer wire 5.

Wire from the DC fuse.

Transformer wire 4.

El7

El8

El9

Negative battery cable.

Transformer  wire I.

Depends on output  voltage:
120 only: No connection.
208 or 240 only: Wire corn output receptacle (ii

applicable).
120/208: Transformer  wire 12.
120/240: Transformer  wire 13.

E20 Depends on output  voltage:
120 only: No connection.
208 or 240: Jumper tie  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

52 Wires from the On/Off switch.

53 (units with optional chargem  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 side. of the fan.

E8 Wire to cabinet  ground.

E9 Depends on Output  voltage:
220 VAC: Transformer  wire 1 I.
230 VAC: Transformer wire 12.
240 VAC: Transfoxmer  wire  13.

El0 Wiic from the closest  output receptacle (if  applicable).

El1 Wire from backfeed  relay terminal 6.

El2 Transformer  wire  9.

El3 Wire 6om backfecd  relay terminal 4.

El4 Depends on input voltage:
220 VAC: Transformer  wire I.
230 VAC: Transformer wire 6.
240 VAC: Transformer wire 5.

l
El5 Wire from the DC fuse.

El6 Transformer  wire 4.

El7 Negative battery cable.

El8 Transformer  wire  I

El9 Wiic from the output receptacle (if  applicable).

E20 Jumper wire  to E4 (already connected).

303. Remove the temporary labels from the wires.

I

I
304. 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 is in position, use a l/2-inch wench or nutdriver  to tighten the nuts that hold the
cables to the DC fuse.

305. If the unit has external batteries, turn  on the DC switch or reconnect the  UPS  to the batteries

TIP 730 November 13.1996
RESTRICTED

Page 6



Section 400: Calibrating the System

The parts you received are calibrated before they  are shipped, but after replacing the power board, you should check

e
alibration settings. Best Power rcquircs  you to use the Fluke  87 hue RMS multimeter or its equivalent, (The procedure

below is based on the messmements  of a Fluke 87 true RMS multimeter.) You must use a true RMS  meter for all AC
measurements. For the DC current  measurement,  you must use a Fluke 8Oi-4  10 DC/AC Current Probe or its equivalent.
If you do not have this current probe or its equivalent, call Best Power Worldwide Service at l-800-356-5737 (U.S.
and Canada only), l-608-565-2100, or your local Best Power office.

To perform the calibration commands, use a remote control panel and follow the  steps below. (See TIP 407 for more
information on connecting the control panel.) You can also send calibration commands from a terminal or computer,
see the ServiceManua.!  or TIP 503 for specific instructions. If you have questions or problems during this proccdme,
call Best Power Worldwide Service at I-800-356-5737 (US. and Canada only). l-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
incorrcctly~could  cause alarms for High AC Input, Low AC Input,  High AC Outpm,  or Low AC Output.
Measuring battery voltage or battery current incorrectly could cause a battery alarm.

401.

402.

403.

404.

a

405.

406.

Reapply AC voltage and startup  the UPS.

Using the remote control panel, enter the Service password by pressing [CLEAR] [PROGRAM] [2]  [6]  [3]
[9]  [ENTER].

Apply the load to the UPS. The load applied must be 50% or more of the UPS KW rating.

Now, measure AC input voltage at the input terminals “A” and “B” of “LINE IN.” (See Figure 5.)

, @

D
, @

qzg

Figure 5

Next, display parameter 1 (V hr) on the control panel by pressing [DISPLAY] [1] [ENTER]. If your
measurement does not match the value disphryed  for parameter 1, change the parameter value to your
measurement by pressing [PROGRAM], entering your input AC voltage measurement, and pressing
[ENTER].

To detcnnine  where to measure output voltage, you must display the nominal output voltage (parameter 44).
To do this,  press [DISPLAY] [4]  [4]  [ENTER]. Note the nominal output voltage.

Note: Ifyour unit provides a mixed output voltage (1201208 or 120/240),  the  unit monitors the 120 VAC
from the  the unit.

Now, measure AC output voltage. For plug-in models, measure at the output receptacles. For hardwired
models, measure between output terminals “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 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 output AC voltage measurement, and pressing
[ENTER]. Make sure the measured value you enter into parameter 2 is acceptable for the nominal val
you displayed in parameter 44. 9

Next,  measure  the AC output current with the Fluke 8Oi-410  DC/AC Current Probe (or equivalent); if you do
not have this probe, call Best Power Worldwide Service at l-800-356-5737, or call your local Best Power
of&e.  Set  the meter for AC mV and attach the Fluke 8Oi-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 (l Out)  by pressing [DISPLAyI  [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 nm on inverter  for approximately one minute.

Measure the battery string voltage with the digital 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 8Oi-410  DC/AC Current Probe. Set the meter for DC mV and
attach the Fluke 8Oi-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 [PROGRAJP,
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 all AC and external DC power.

Section 500: Putting the Cover on the UPS

501. Using the slide rails on each side of the unit, slide 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 external batteries, reapply DC power to the UPS. (Units  with
internal batteries should already have DC power applied.)

505. Startup  the UPS, connect all load equipment, and return  the UPS to normal operation.

TIP730 November13,1996
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TIP  7 3 1
3 5
N o v e m b e r  18,1998

Replacing the Power Board Assembly  in FE/QFE
I. 15 and 1.4 KVA  Models

This Technical Information Publication explains how to replace ‘the  power board assembly (made up of the power board,
a mounting bracket, aad the auxiliary  board) in FUQFE 1.15 and 1.4 KVA models. A qualified 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 at I-800-356-5737 (U.S. and Canada only), l-608-565-2100, or call your local Best Power office.

Tools  Needed - ‘Jse  Insulated Tools:

l/2-inch Open End Wrench Side Cutters I/2-inch  Nutdriver
# 1 and+!2  Phillips Screwdrivers Labeling Material True  RMS AC Voltmeter
Fluke 8Oi-410  DC/AC Current Probe or Equivalent Tie-wraps Electrical Tape
Safety Equipment Rewired b>~ Local Codes

This procedure must  be performed by i! qualified  technici&? ONLY! UPS tits are designed to provide power under
a variety of operating  conditi~or~.  ~~~~ious  voltages may be present even if AC line or DC voltage is removed. TEST
;gE”(-$Ev  T~_I”-~~~~~~b-v v

Turn off the  UPS accordimg to the procedcre  c’escribing  “How and When to Shut Down Your FERRUPS” in the

the powei  boards  a~em&  .
.~;nw~  I%!I&C  sLw that the UPS’ batteries and AC input are off or disconnected before you replacemr i4lJPS  u, ?

0

*“y
k,..!  J

This  I& contains el&ros~tic-sensitive  devices. If you do not follow proper ESD procedures, you may cause
severe  c!ur.age  to tbc  e!cctkal ciictitry.

UPS batteries ilie high currcTt ~01”‘~s.  Shor;ing  battery terminals can cause severe arcing, equipment damage, and
injuq.  A short circuit can cause a battery to explode. Always wear protective clothing and eye protection and use
i,wulated  tools when wor!dng  near  batteries.

Best Power reecznends  the fcllcwing  for qnaii&d  service personrmel  servicing fhe FERRUPS  unit:
A) Remove  riogs,  watches, nid other jewe!ry before servicing the FESXJPS  unit.
B) Always wear protectke shttig  md  eye protection and use irsuIateC tools when working near batteries.
C) Whenever you are senicing cn energized unit with the cover removed, electric shock is possible; follow

all losal safety codes.-

Section 100: Removing the Cover 2
Section 200: Removing the Power Board Assembly 2
Section  300: Replacing the Power Board Assembly 4
Section 400: Calibrating the System 10

0

Section 500: Putting the Cover on the UPS 1 2

LPT-07316
Copyright 1994, 1985, Best POWW.  All rights reserved.

PO. Box 280 - Necedah. Wisconsin 54646 U.S.A.. 608-565.7~00
Toll-Free: 800-356-5794  * Service Toll-Free: 800356.5737 (&.A.  &  Canada)

FAX: 608-565-2221  * Service FAX: 608.565.2509



IL 1.

102 .

103 .

1 0 4

105 ,

Tu.-n off the UPS. Lf th$  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 turns
to loosen (but not remove) it. Save the
sticker.

Slide the cover forward until it is completely
off the UPS. Figure 1

Section 200: Removing the Power Board Assembly

Caution: Before you remove tbe power board assembly, you must disconnect the batteries hy followincg
steps 201 through 233. If you do not disconnect the batteries, the new assembly  could be
damaged es  you install it in the unit.

201. If the UPS has an external  b&%y  cabinet, you must turn  off the DC Disconnect switch or  unplug the
connector between the UPS and the battery cabinet.

202. Inside the UPS, fmd the  m ila - )C  fuse shown in Figure 2

203 Using a 1/2-&h wench or a i/2-inch nutdriver,  loosen both
nuts connected to the DC fuse; then, bun one end of the fuse out
so it is disconnected Tape the fuse end so it cannot contact the
battery cable.

TIP 731 Novemfrmr ‘I 8.  iii:@
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Figure 3

204.

205.

206. If there is a jumper wire f?om  E4 to E20  on the power boar&  cut the tie-wraps on the wire.

207. 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.

208.

0

Figures 2 and 3 show the  two  sides of the power board assembiy.  Figure  2 shows the auxiliary board on one
side of the assembly (towards the i~,lside  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 outside of the unit.

Go to the power board (the board that is closest to the outside of the unit). At this board, label the wires to
the following points $-.ih  a “P”  and the cormection  point (such as “E19”).  Then, disconnect the wires from
the power boards  To- yox model and  voltage, sore  poi;?ts  may noF  be connected. To disconnect the
cables from E16, E17, and E18,  you will need a wrench and a nutdriver.

Jl, JZ,E4,  E5, E6,E8,  E9, ElO,ElZ,  E15,E16,E17,  E18,  E19,andEZO

Hrzportant:  Although this TIP includes tables that show power board connections for different voltages, the
connections vary if your unit has a special contigu;ation or special options. Labeling the wires
is the best way to make sure you can reconnect them correctly. .

In some models, the  nbbon cable at J 1 (from the logic board) is sealed with RTV-like silicone.
Carefully cut through this silicone before you remove the cable from the power board.

Remove the ~XKI  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 t?om  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 “ElO’3  so you can recomect  them correctly later. 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.

Jl,  E3, E4, E5, E6, E7, E8, ElO,  El 1, E12,  E14,  E15, and El6

Page  3 November 18,1998 TIP 731
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209.

210.

Important: Although this TIP includes tables that show auxiliary board connections for different voltages,
the connections vary if your  unit has a special 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 at J 1 (from the logic board) is sealed with RTV-lie  silicone.
Carefully cut through this silicone before you remove the cable t?om  the power board.

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.

Some wires will still be connected between the power board and the aoxiliary  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 co&on points. The tables on the next two pages can serve as a guide
to rexnme&ng  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 already connected between  the auxiliary board and the power
board.

60 Hz, 120 VAC Only Models: Auxiliary Board Connections 1
AUXILIARY Board Connection

Jl
E 3

Wire Description
Ribbon Cable to Jl on the power board and to 53  on the logic board.

Transformer wire 1.

E 4
ES
E 6

El0

Negative battery cable.
Transformer wire 4.
Transformer wire 5.

Wire to backfeed  relay terminal 4.

El4 Wire to backfeed  relay terminal 6. I

TIP 731 :rbve.-7:.  ',.  ,'



6C Hz, 120/208/24C  VA@ Models: Auxihary  Board Connections

AUXILIARY Board Connection Wire Description
Jl Ribbon Cable  to  Jl on the  power board and to 53 on the logic board.

-

E3 Transfomer  wise  1

E4

E5

E6

E7

E8

El0

El1

El2

El4

El5

El6

Negative battery cable.

Transfomm wire 4.

Depends on input voltage:
120 VAC: Transformer  wires  5 and 8.
208 VAC: Transfomer  wire 6.
240 VAC: Transformer  wire 5.

Depends on input voltage:
120 VAC: Transformer wire 6.
208 VAC: Transformer wire 5 .
240 VAC: Tramfonner wire 6 .

Depends on output  voltage:
120 VAC only: No connection.
208 VAC or 1201208  VAC: Transformerwire  13.
240 VAC or IZY240  VAC: Transformer wire 12.

Wire to backfeed  relay terminal 4

Depends on input voltage:
120 VAC: No connection.
208 or  240 VAC: Transfomw  wire 7.

Depends on output  voltage:
208 or 240 VAC only: Wire to cabinet ground.
120 only, 120/208 or 120/240 VAC: No connection.

Wire  to b&feed  relay terminal 6.

Depends on input  voltage.
120 VAC:
208 or 240 VAC:

No connection.
Transformer wire 8.

Depends on output  volta@x
208 or 240 VAC only:
120,120/208  or 120/240 VAC:

Transformer wire 11.
No connection.

Page 5 November 19, 1996 TIP 731
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E3

E4 I

Transformer wire 1.

Neeative  batten  cable.

II E5 I Transformer wire  4 .

E6

E l

Depends on input voltage:
2 2 0 VAC: Transformer wire 7.
2 3 0 VAC: Trmfonner  wire 6.
2 4 0 VAC: Transfomer  wire 5.

Depends cm input  voltage:
2 2 0 or 230 VAC: Transfomer  wire 5 .
2 4 0 VAC: Transformer wire 6.

II E8

II
Depaxts  on input voltage:

220 VAC: Transformer wire  6.
230 or 240 VAC: Transformer tie  7 .

El0 Wire  to backfeed  relay terminal 4.

El1 1 Depends  on  output voltwe:
1 -2 2 0 VAC: Trmsfomer  wire 12 .

2 3 0 and 240 VAC: Transformer wire 11.

Depends on input voltage:
2 2 0 and  230 VAC: Transformer wire 13.
2 4 0 VAC: Transformer wire 12.

El4 Wii to backfeed  relay terminal 6.

I D C  S H U N T - M

Figure 5 Auxiliary Board
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2.

305. pui the assembly  bracket (w?h Lotb  boards attached) in place and use tbc  two nuts to reattach it to the  bottom
of the  FERRUPS  chassis.

306. Now fmd the wires you labeled “I”’ in step 205 and reconnect them to the power board. You should have
labeled 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 already connected between tbe power board and the  auxiliary
board.)

60 Hz, 120 VAC Only Models: POWER Board Connections II
POWER Board Connection

Jl

52

Ribbon Cable to Jl on the  auxiliary board.

Two wires to  the  On/Off swi tch .

Wire to the  terminal block termins  closest  to  the backfeed  relay
driver board.

Wire to the tank capacitor.

Transformer  wire IO.

Wire  to cabinet  ground.

E9

El0
I Tramformer  wire  I 1.

Wire to the middle terminal block terminal. II
Transformer wire  9 . II

El5 Wire to the  DC fuse.

El6

El7 I

Transformer wire  4A.

Negative battery cable.

El8 Transfomer  wire  I A.- I

Page 7 November 18,1996 TIP 731
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60 Hz,  208 or 240 VAC byt  Models: POWER Board Conoections

Wire Description

Ribbon Cable to  JI  on the auxi l iary board.

Two wires to the On/Off  swi tch .

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 teminaI  block.

Wire  to  the  tank capacitor.

Transformer wire IO.

Depends on output  voltage:
120, 120/208, or  1201240 VAC: Wire to cabinet  ground.
208 or  240 VAC: No connection.

E9

Fin

Depends on output  voltage:
208 VAC only: Transformer wire 12.
240 VAC only: Transformer wire 13.
120, 1201208, or 120/240 VAC: Transfomer  wire I 1.

Wire to the  terminal  block.

t16  - Transformer wire 4A.

Fl7 Negative battery cable.

1’18 Transfomm  wire I A.

El9 Depends on output  voltage:
208 or 240 VAC: Wire to the  terminal block.
120 VAC: No connection.
120/208 VAC: Transfomler  wire 12.
120/240 VAC: Transformer  wire 13.

--~
E2O 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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i-r-. 50 Zlz 220.230. or 240 VAC Xnnut Models: POWER Board Connections

POWER Board Connection I- Wire Description

Ribbon Cable to Jl on the  power  board and to J3 on the  logic board,

Two wires to the On/Off swi tch .

Wiie to the  tank  capacitor.

II E6 I Transformer  tie  IO,

I+---
Wire to cabinet  ground.

Depends on  output  voltage:
220 VAC: Transformer wire 11.
230 V A C Transformer wire 12.
240 VAC: Tramfomm wire 13.

El0 Wire  to the middle terminal block terminal

El2 Transformer wire 9.

El5 Wire to the  DC tix.

II El6 I Transformer  wire 4A

El7

El8

Negative battery cable.

Transformer wire 1A.

Wire from the terminal block teminal  closest  to  the backfeed
relay driver board.



307. Remove the temporary labels you put on the wires to the
circuit boards.

3 0 8 . 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
&se is in posit&  use a I/2-inch  wench to tighten the nuts
that hold the cables to the DC fuse.

309. I.f’&e  UPS has external batteries, reconnect the UPS to the
batteries or tom on the DC switch.

Figure 7

Section 4lC: Calibrating the System

The pti-ts  you received are calibrated before they are shipped, but after replacing the power board assembly, you
sho&l : !.~cc!t  calibration settings. Best  Power requires you to use the Fluke 87 true RMS  multimeter or its equivalent.
(The ?-xrdure beiow  is bzxd  on the measurements of a Fluke 87 true RMS  multimeter.) You must use a true  RMS
met’: br ail AC measurements.  For the DC current measurement, you must use a Fluke 8Oi-410  DC/AC Current
Pro>,:  or iti equi<alcnt.  If you do non  have this current  probe or its equivalent, call Best Power Worldwide Service
at l-8i$356.5737.

To izc:.~orm  the cafibration  comman&  below, use an optional control panel and follow the steps below. (See TIP 407
for 17‘7  c information on connecting  tile  control  panel.) You can also send calibration  commands from  a tern&al or
co= , .z: SC*:  ,!v Service h~anual or TIP 503 for specific  instructions. If you have any questions or problems during
thi,  +.-ice&e,  co,xact  BEST’s Technical Support Center  at l-800-356-5737 (U.S. and Canada only),  l-608-565-
21C?  or call )our lccal Besl Pov.cr  office.

i~n.zc -~a(;  ;: In the  steps bc!o\\.  measux  voltages at the locations specified. Measuring input or output voltages
incx~-mtly  cod~i  c~usc  alarms for High AC Input, 1.0~  AC Input, High  AC Output, or Low AC Output.
Meawing  baitery  voltage or battery current  incoixctly  could cause a batteq alarm.

4-o licappl: AC voltage &cd  starrup  the UPS.

40’ Us&  t1x rcmo?e  co&o1  p:xl. enter the Seni-e password by pressing [CLEAR] [PROGRAM] 121161  13)
[9]  iENTER].

403,

403.

Apply the load to the UPS. The load applied must be 50% or more of the UPS KW  rating.

Now, measure AC input voltage. For 120 vo’tage  and 50 Hz models, measure at the input terminal (“A” and
“B” of “Line In”). (See Figure 8.)

Figure 8
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405. Next, display parameter 1 (V In) on the.  control panel by pressing [DISPLAYI  [l] [ENTER]. If YOU
measurement does not match the value displayed for parameter 1, change the parameter value to you
measurement by pressing [PROGRAM], entering your AC input voltage measurement, and pressing
[ENTER].

406. To &&,,,&  +a &,  ,,,&-  Output  VOkIg~, YOU  mUSt  diSpkIy  the  nOti  OI@Ut  Vokage  @iuameter  G4).

To do this, press [DISPLAY] [4] [4]  [ENTER]. Note the nominal output voltage.

Pbtc: Ifyour  witprovidea  amixedoutputvoltage  (120/208  or 120/240),  ihe unit monitors the 120 VAC
from the the unit. Note the output voltage being monitored.

407. Now, measum  AC output voltage.

Figure 10

Plug-in Models: Measure at the output receptacles.

In the table below, tind  the nominal output voltage  yeu displayed in parameter 44.
Then, at the output temhd block, measore  at the ou@Z  terminals shown for that
nominal voltage. (See Figure 11, 12;  or 13 and  the  ‘.  ‘05  below.)

For thts nomin$  o!&put  voltage...

120 VAC (60Hz)* Between Output Terminals “L” and “N”

2OE  or 240 VA.C  (60Hz)* Behveen  Output Terminals “Ll” and “L2”
/-I 220,230, or 2zo_‘I_AC  (SO Hz) Between Output Terminals “L” and “W~-  _= _ i; = -_
*Paste: Ifyourunit’s  ou$wt  is 120/208  or 120/240,  tk unit  monitors tbe output voltage shown in parameter

44. Use the nominal voltage shorn  in parameter 44 to decide which voltage to measure. Then, use
your measurement to calibrate parameter 2 in step 408.

Page 11 November l&l996 TIP 731
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408.

409.

410.

411.

4 1 2 ,

4 1 3

4.  1 “

it! I’

41(

Next, display parameter 2 (V Out) on the control panel by pressing [DISPLAY] [Z]  [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.

Next, measure the AC output current with  the Fluke 8Oi-4 10 DC/AC Current Probe; if you do not have this
probe, call Best Power Worldwide Service  at l-800-356-5737 or call your local Best Power office. Set the
meter for AC mV and attach the Fluke 8Oi-4 10  current probe; then, clamp the probe to the  wires  coming t?om
“Dn”of “LOAD OUT” on the output terminal (See Figure 8) or to the appropriate output “L” wires (See
Figure 9 or 10).

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 output current measurement, and pressing [ENTER].

You inust make the next two measurements  while  the UPS is naming  on invertcr  (battery). Remove AC input
power and let the unit run on invcrterfir  approximately one minute.

:~Icesurc  the battery string 1 oltage  with the digital multimeter.  Then, display parameter 7 (V Batt) on the
M %x11  pane1  by o;-casing  [DISPLAYJ  [7]  [ENTER]. If your measurement  does not match the value displayed
for parameter 7, change  the  ?-rameter  value to ? dur  mcasuremcnt  by pressing [PROGRAM], entering yox
battery ?ol;age  rxasuremei..; znd pressing ; Eb!TER].

To meas=  DC IX&.,  \oi: : ?zt use a Flulce 8C  / -4!  0 CC/AC Current Probe. Set the  meter  for 3C  TV and
attach t:le Flu!<c  8%-4.iO  cm-rent probe; then,  clamp the  probe to the positive DC cable snd  read the
n rz.:li’..-: .x DC c’xricr.~  .) iI1  equal  one amp .~cr  mV DC measured.

0
ci~~:ay pzamctcr h (I e-17)  :I!,’ press&  /DI?“L/Iv  [6/  [Z‘NTER].  Ifyour  mcasurej??nt  does noi matsh  the
&:e displayed for pwp‘retcr  6, change 01~  pJametcr  value  tc  you measu-xment  by passing  [TRClGRAivi],
enterinp  yo:x?  bRI*.zy  cuTTent  measurement. aqd  pressing [ENTERI.

Clear the Service password by pressing [Ci.EAR]  twice or until the me:qage  “Password ClcareG’  appears
c-  the contra!  p?-r;l  dispi;~

R,m~ovc  all AC nqd  external  DC power.

501. Using the slide rails on  each side of the unit, slide the cover on the UPS.

502. At the front of the UPS. tighten the screw in the lower right comer of the f?ont  panel. Cover the screw with
the round stickm  you removed.

503. Put the screw bat!<  in the  top of the UPS aqd  tighten the screw.

504. Reapply AC power  to the UPS.  If the UPS b:s  cxtemal  batteries, reapply DC power to the UPS. (Units with
internal batteries should  ek8dy have DC I XX  xf applied.)

505. Startup the UPS, connect a 1 load equipme  It,  and return the UPS to normal operation. 0
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0 Replacing the Logic Board in FERRUPS
FE and QFE 500  VA-E .4 KVA Models

TIP 732
3 5
Novemberl6.1996

This Technical Information Publication describes how to replace the logic board in FERRUPS@  FE and QFE 5OOVA,
700VA,  850VA,  l.lSKVA, 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, call Best Power Worldwide Service at l-
608-565-2100, l-800-356-5737 (U.S. and Canada only), or call your local Best Power office.

Tools Needed - Use Insulated Tools:

#l and #2  Phillips Screwdrivers 1/2&h  Open End Wrench or Nutdriver Labeling Material
Remote Control Panel Safety Equipment Required by Local Codes Tie-Wraps
True RMS AC Voltmeter Fluke 8Oi-410  Current Probe or Equivalent Electrical Tape

e WARNING

This procedure  must bc  performed  by a qualified service person  ONLY! UPS units  are designed to provide power ondel
a variety of operating conditions Dangerous voltages may be present even if AC line or DC voltage is removed. TEST
BEFORE TOUCHING!

Irurn off the UPS according to the procedure describing “How  and When to Shut Down Your FERRUPS” in tht
mLIps UserManual. Make  sure  that the UPS batteries and AC input are off or disconnected before you replace
the logic board.

\q
w

This unit contains electrostatic-sensitive devices. If you do not follow proper  ESD procedures, you may caw
severe damage to the electrical circuitry.

UPS batteries are high current sources. Shorting battery terminals can cause severe  arcing, equipment damage, ant
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 Cover. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
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Section 300: Replacing the Logic Board. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Section 400: Calibrating the  System and Setting Unit Parameters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Section 500: Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0
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Section 100: Removing the Cover

101 . Shut down all load equipment plugged into (or hard-wired to) the UPS.

e CAUTION!
Make sure the O&tTswitch  oc  the back of the UPS is OFF, and follow the steps below to 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 #l Phillips screw on the top of the UPS. (See Figure 1 or Figure 2.)

1 0 4 . 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

Figure 1

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 as you instat! it in the unit.

201. If the UPS has an external battery cabinet, you must turn  off the DC Disconnect switch or unplug the
cooneetor  between the UPS and the battery cabinet.

202. Inside the UPS, End 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.

TIP 732 November 18,1998
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S&h,  700,  and 850 VA

Note: In some SOO-850VA  models, the fuse is
rotated 90”.

Figure 3 Fignre 4

203. Use a 1/2-&h  wench or nutdriver  to loosen both nuts connected to the DC fuse; then, bun one end of
the fuse out so it is disconnected from the  battery. Tape the fuse end so it cannot contact the battery
cable.

204. Now, fmd the logic board toward the front of the US.  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

CAPACITOR
Figure 5

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
7 .
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1 .I 5 and 1.4 KVA Top View

Figure 6

i

L O G I C ,  _ _
BOARD

PFM~
CAPACITOR

F&we 7

205. lfthe  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 fust  remove the
screws that hold the PFM brackti in place. Follow the instructions on the next page for your  model.

500,700, and 850 VA: The PFM assembly’s biackct  is held in place by two  screws in each side of the
unit (foilr  total). Hold the PFM  assembly in place as you remove the screws.
Then, place a piece of insulating material on top of the power board (see
Figure 5),  and gently turn the assembly upside-down and lay it on top of the
insulating mati. M.ti:n SWT: you do not contact the capacitor terminals.

0



1.15 and 1.4 KVA: The PFM assembly bracket is held to the top of the chassis by two screws at
the front of the unit !%old  th$  i’?M assembly in place as you remove the
screws. Then, gently lift the PFM assembly up slightly, turn it upside-down,
and ICY  it on too of the  transfbrmcr.  PFM resistor, and tank cauacitor.  rplcking
certain nothing can  contact the PFM capacitor termine!s.

206. Onthelogicboard,fmdJ3,J4J9,Jl1,andJl6,
shown in the Table 1 below and Figure 8. Using
masking tape or other labeling material, label
each wire  with  its logic board connection point;
this will help you connect the wires to the new
logic board correctly. The ambient temperature
probe is mounted on the board at “54.”  This
probe must be detached from the old board and
placed  on the new board; this probe does not
comewiththencwboard.For1.15and1.4KVA
models, you must also label the wire connected
to Jl on the logic board.

1.
Once you have labeled the wires, remove the
following connectors. Remove tie-waps Figure 8

whenever necessluy.

FRONT OF UNIT
Emam

Note: In some models, the ribbon cable at Jl (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 Models:

Logic Board Connection Description

J3 (POWER) Ribbon cable from the power board.

54 (AM@ Ambient temperahue  probe.

J9 (B SWITCH) Wires to the Alarm Silence switch.

JI  I (PFCT) PFM temperature probe.

516  (CONSOLE) Ribbon cable to the RS232  port.

1.15 and 1.4 KVA Only:

Logic Board Connection Description

Jl (XFT) I Transformer temperature probe.

207. Remove  the few 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 l&1996 TIP 732
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(I1 Models: II
Logic Board Connection Description

33  (POWER) Ribbon cable t?om  the power board.

54  (AI-) Ambient temperature probe.
J9  (B.  SWITCH) Wires to the Alarm Silence switch.

4
Jl I (F’FCT) PFM temperature probe.

516  (CONSOLE) Ribbon cable to the RS232 port.

1.15 and 1.4 KVA Only:

Logic Board Connection I Description-
Jl (XFT) Transformer temperahue  probe.

303.

304.

Remove the temporary labels you put on the  connectors. Replace any tie-waps you removed

Ifyou 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.

As you dove  the PFM  assrzmh’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 termimds to contact the
chassis or another comp,oo!:~ &~~~wItage  may be present across tbe capacitor terminals.-. ~. - ~--~

500,700, and 850 VA Models: Hold the PFM asce?lbly  in place and use the four Phillips screws
attach the bracket to the sides of the unit. *

1.15 and 1.4 KVA Models: 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 &connected,  then,
move the fuse  back into place, Make sore the fuse zomector  is next to
the battery cable connector on the bolt; do not put a washer in
be&veen  these connectors. (See Figure 9.) Once the fuse is in position,
use a 1/2-&h wench to tighten the nuts that hold the cables to the DC
fuse.

306. Ifyour UPS has an external  battery cabii torn  the DC Disconnect switch
on or reconnect the UPS to the battery cabinet.

Figure  9

S&iian 400:  Calibrating the System. and Setting Unit Paranteters

The parts you received are calibrated 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 serial number, model size, and
battery amp-hour.

TIP 732 November 16.1996
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Tbe calibration settings are based on the measurements of a Fluke  87 true  F&IS  multiieter.  BEST requires a
Fluke 87 hue RMS mulrimeter  or its equivalent. For the DC current measurement, you must use a Fluke 8Oi-4  10
DC/AC Current Probe or equivalent. If you do not have this probe, or equivalent, call Best Power Worldwide
Service at l-608-565-2100 or l-800-356-5737 (U.S. and Canada only) or call your local 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 tuminal or computer; see the Service Manual or TIP 503
for specific instructions. If you have any questions or problems during this procedure, please call Best Power
Worldwide Service at l-608-565-2100 or I-800-356-5737 (U.S. and Canada only) or call 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] [Z]  [6]
[3]  [9]  [ENTER].

403.

404.

Apply the load to the  UPS. The load applied must be 50% or more of the UPS KW rating.

First, you must check your unit’s serial number. To do this,  display parameter 40 (Serial Number) by
pressing [DISPLAY] [4]  [O]  (ENTER].  Compare the  display to the serial number on your unit’s ID label
(on the  back of the unit or the 6om  of the chassis). If the parameter 40 display is correct, go on to step
405. !f it is ::~ot correct, follow these steps to enter the correct serial number:

a . Press [CLEAR] to return to the normal display,

b . Before you can enter the new serial number, you must enter the Factory password. To do this, press
[PROGRAM], then [1] [8]  [4]  [7]  [3],  then [ENTER].

c . Now, display paxmeter 4.0  again by pressing [DISPLAY] [4.j  [0] [ENTER].

d. Press [PROGRAM].

e . Since the s&d  rmber  inclzdcs  letters as well as embers,  you must go into  the message editor to
exter the IZV’  serial rumher To do this, press [DISPLAYI  and (PROGRAM] a! the same time. The
disp!ay  will shov:  “Message. Editor,” then a period.

f Enter the correct s&l number:

~wewe~  gw xeed :o @pjr  E :e;eeF, press [ ] and [3] together; then,  press [DISPLAY] to scroll
through the alphabet until you reach the letter you need. Once you reach the correct letter, press
[PROGRAM] to go to the next character.

Whereve-:  :VXJ -.eed to ?y?e  a rcgber,  press [ ] and 121  together; then, press [DISPLAY] to
scrol! &o~gh the numbers  unlil you reach the  one  you need. Once you reach the correct number,
press  [PMGRAM] to go to the next character.

W&  yz ‘Ive  &crcd t>z  ccm>!&  szih!  ~zumje?, press WTER].  The new  serial number will
scrol! across the  display. Pxss [ENTER] again to go bac!c  to the parameter display.
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405.

406.

To do this i.1  the message editor...

Enter the message editor.

. ..do  th.;s./

Press [DISPLAYI  and [PROGRAM]

II together.

Type a letter. Press [ ] and [3]  together, then press
[DISPLAYI  until you reach the

correct letter.

Type a number. Press [ ] and [2]  together, then press
[DIS?LAyl  until you reach the

correct number.

II Save a character and go to the
next character. I

Press [PROGRAM].
II

I! Save the serial number and exit the Press [ENTER] check the scrolling
message editor. I --IIdisplay, and press [ENTER] agam._ _

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 =FESOOVA 2 =FE’IOOVA 3  =FE850VA  4  =FEl.l5KVA 5 = FE1.4KVA

The prefix for the 5OHz  models will be designated “QFE” in the model index

Now, you must enter the ampere-how rating for your unit’s batteries. To determine the ampere-hour
rating, look for a battery part number (BAT-xwoc)  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

9part number, call BEST at l-608-565-2100 or l-800-356-5737 (U.S. and Canada only) or call your loca
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 FEBRUPS  Batteries
1  Battery Part Number 1 Battery Ampere-Hour Rating

RAT-0007 I 55 AH
BAT-0046 75AH
BAT-0047 75 AH
BAT-0048 lOOAH
RAT-“MO ln0Ar-r

E
-.-- -- ._
BAT-0050 200 AH
BAT-005 I 200 AH
BAT-0053 31AH
BAT-0058 17AH
BAT-0065 31 AH
BAT-0103 75 AH
BAT-0122 100 AH
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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 El2 and El3 on
the power board.

For 1.15 and 1.4 KVA units, Grid  the backfeed relay on the bottom of the chassis in 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] [l]  [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 dc@mine  where  to measure output voltage, you must display the nominal output voltage (parameter
44). To do this, press [DISPLAY] [4]  [4]  [ENTER]. Note the nominal output voltage.

Now, measure AC output voltage.

For Plug-in Models, measure at the output receptacles.

For Hard-wired Models, in the table below tind  the nominal output voltage you displayed in parameter
44. Then, at the installation terminal block, measure at the output terminals shown for that nominal
output voltage.

For this nominal output voltage.. . ..measure  here:

120 VAC (60 Hz)” Between Output Terminals  L and N

208 or 240 VAC (60 Hz)* Between Output TermhIs  L1 and 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 nominal voltage shown in parameter 44 to
decide which voltage to measure. Then, use your measurement to calibrate parameter 2 in step
4.11.

Nod,  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 output AC voltage measurement and pressing
[ENTER]. Make sure the measared  value you enter into parameter  2 is acceptable for the nominal
vrl-e  yor: d&played  in eowaBcteter  4’4.

You must make the next two meawements  while the UPS is nmuing on inverter  (battery). Remove AC
input power aud  lot the unit nm on  iuverter  for 2pproxim2tely  one minute before you go on.

Measure the bz.ttery  string voltage with the digital multimeter. Then, display parameter 7 (V  Batt) on
the con!zol  panel by pressing [DISPLAY] [7]  [ENTER]. If your measurement does not match the value
displayed for pararxter  7, change the parameter to the value of your measurement by pressing
[PROGRAM], enteriag  your battery voltage measurement, and pressing [ENTER].

To measure DC current, you must use 2 Fl&e 8Oi-410  DC/AC Current Probe or equivalent. If you do
not have tb.is  probe or its equivalent, call Best Power Worldwide Service or call your local Best Power
oftice  Set tie  meter for DC mV and clamp it on the positive (+) battery cable. Then,  read the
measurement. DC cuxent will equal one amp per mV DC measured.
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415. Display parameter  6 (i R&t)  by pressing JDISPLAY]  [6]  [ENTEK].  lfyour  measurement does not match
the value displayed for pawne!cr  6, chaxgc  t?c  pawxeter  VC:CC to yols meanxenut by pressing
[PROGRAM], entering your  gatteq  current measurement, and pressing [ENT5].

416. Clear the Service Password  by pressing [CLEAR] t&e  or ;ln:il the  r;lessagc  “?assv:ord Cleaxd
appears on the control yanel  d&lay.

417. Turn the FERX?S  3111Cf;  switch off; then,  remove al! AC r?d  cxtemal  EC voltage.

Section 500: Putting the Cxzr 3n ;te UPS

501.

502.

503.

504.

505.

Using the slide rails on each sitie  of the unit, slide  the cover on the UPS.

At the hnt of the UPS, tightea  the screw in the front  panel with the BEST logo. Cover the screw with
the round sticker you removed.

Put the screw back into the top of the UPS and tighten the screw.

Reapply all 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.)

Startup the UPS, connect all load equipment, and rehuo the UPS to normal operation.
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Replacing the Fan in Standard FE and QFE 500,
700, and 850 VA Models Without Extended Runtime

This Technical Information Publication explains how to replace the fan in FE and QFE 500, 700, and 850 VA
models without extended runtime. A qualified technician who is familiar with the FERRUPS unit must
replace the fan. Ifyou encounter problems during this procedure, please contact BEST’s Technical Support
Center at l-800-356-5737.

Tools Needed - Use Insulated Tools:

#l  and #2  Phillips Screwdrivers l/2-inch  Nutdriver or Open End Wrench
Electrical Tape Safety Equipment Required by Local Codes

4

db 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 Manual. 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
Section200:RemovingtheFan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 300: Replacing the Fan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section 400: Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
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Section 100: Removing the Cover

101. Shut down all load equipment plugged into (or hard-wired to) the UPS

e WARNING

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 camot  receive
AC power.

103. Remove the #I Phillips screw on the
top of the UPS. See Figure 1.

104.

105.

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
Slide the cover forward until it is
completely off the UPS.

Section 200: Removing the Fan

Lb 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.

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 tise shown in Figure 2 on the next page.

e WARNING

As you follow the next step, be careful not to contact any battery ternainals with tools or with
the cable terminal. Use insulated tools.

TIP 771 November 17.1994
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203. Using the l/2-inch  wrench or nutdriver, loosen both nuts at the DC fuse. Then, turn one end
of the fuse out so it is disconnected from the bolt. Tape the fuse end with electrical tape.

204. Two wires from the fan go to ES and E7 on the power board. Disconnect these wires from

0

the power board and pull them down through the grommet.

205. As yo: :::old  the faz, remove the four Phillips screws that hold the fan bracket under the top
ofthe FERRUPS chassis. Remove the fan from the unit.

Section LWO:  Repiacing the Zar.

301.

302.

303.

304.

Put the new fan in place with the wires on the side closest to the transformer. Then, use the
four Phillips screws to attach the new fan to the FERRUPS chassis.

Find the fan wire closest to the DC mse, 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 l&e  is in position, use a l/2-inch  wrench to tighten the nuts that hold the
cables to the DC fuse.
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Figure 3

Section 400: Putting the Cover on the UPS

401. Using the slide rails on each side of the unit, slide 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

403.

404.

405.

BEST logo. Cover the screw with the round sticker you removed.

Put the screw back into the top of the UPS and tighten the screw.

Reapply all AC power to the UPS. Ifthe  UPS has external batteries, turn the DC Disconnect
switch on or reconnect the UPS to the battery cabinet. (Units with in internal battery should
already have DC power applied.) 0

Startup the UPS, connect all load equipment, and return the UPS to normal operation.
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November I?. 1994l 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 Technical Support Center at I-800-356-5737.

Tools Needed - Use Insulated Tools:

#l  and #2  Phillips Screwdrivers Electrical Tape Tie-Wraps
l/2-in.  Nutdriver or Open End Wrench Safety Equipment Required by Local Codes

e 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 Manual. 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.

SectionlOO:RemovingtheCover  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._......__......_.. 2
Section200:RemovingtheFan . . . . . . . .._..._.................................._..... 2
Section300:ReplacingtheFan ._....._..,,.......,,_..........___.......,...._,.._,. 3
Section 400: Putting the Cover on the UPS 4
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Section 100: Removing the Cover

101. Shut down all load equipment plugged into (or hard-wired to) the UPS.

e WARNING

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 #l  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 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 Fan

A-h 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 the inverter 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

e 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.

0
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I MAIN DC FUSE

Figure 2

203. Using a l/2-in.  wrench or nutdriver, loosen both nuts at 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.

204. Cut the tie wrap that holds the ambient temperature probe to the clip on the bottom of the
fan.

205. Two wires go fiorn the fan to the terminal block behind the backfeed relay. Disconnect these
wires from the fan.

206. 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, b&g careful r.ot to contact components on the inverter assembly’s
circuit boards.

Section 300: Replacinag the Fma

301. 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.

302. Reconnect the wires you disconnected from the fan.

0

303. Tie-wrap the ambient temperature probe to the clip in one bottom corner of the fan.

Page 3 TIP 772 November 17,1994
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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 mse is in position, use a l/2-inch  wrench to tighten the nuts that hold the cables to
the DC fuse.

0

Figure 3

Section 400: Putting the Cover on the UPS

401.

402.

Using the slide rails on each side of the unit, slide the cover on the UPS.

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.

404.

Put the screw back into the top of the UPS and tighten the screw.

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
already have DC power applied.)

405. Startup the UPS, connect all load equipment, and return the UPS to normal operation

TIP 772 November 17,1994
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a Replacing the DC Fuse in FE and QFE 500,700, and 850 VA
and 1.15 and 1.4 KVA Models

This Technical 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 Technical
Support Center at l-800-356-5737.

Tools Needed - Use Insulated Tools:

#l  and #2  Phillips Screwdrivers l/2-in.  Nutdriver
Safety Equipment Required by Local Codes Electrical Tape

l/2& OpenEnd  Wrench

e 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 tine or DC
voltage 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 energiaed  unit with the cover removed, electric shock is possible;

follow all local safety codes.

Section 100: Removing the Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the DC Fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 300: Replacing the DC Fuse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section 400: Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
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Section 100: Removing the Cover

101. Shut  down all load equipment plugged into (or hard-wired to) the UPS.

j*owertotheunit  is&? (&lr  WARNrNG_ lMake sure the On/Off switch on the back of the UPS is OFF, and make sure all 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.

104.

Remove the #l Phillips screw on the top of the UPS. See Figure 1 or Figure 2.

Next, tind 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.

105. Slide the cover forward until it is completely off the UPS.

500,700, and 850 VA 1.15 and 1.4 KVA

Figure 1 Figure 2

Section 200: Removing the DC F 1s

201.

202.

If the UPS has an e:t; xl battery cabinet, you must turn off the DC Disconnect switch or
unplug the connecto  ! ztween the UPS and the battery cabinet.

Inside the UPS, finI tire  main DC fuse. See Figure 2 on the next page for 500, TOO, and
SSOVA models; for i 15 and 1.4 KVA models, see Figure 3. 0
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=;i Ah WARNING

As you ftiow the  next step> b& carefti  rzt  to contact any battery terminals with tools or with
.~lrinaI.  Use inc-+,ted  tooi-

500,700, ami 853 VA Models 1.15 and 1.4 KVA Models
YIN DC FUSE

Note: :;n  sow  X:-85OVA  models, the
fuseisr. : ,’ :Z

Figure 2 ‘?.g~e  3

a
203. :.J: or.‘, ‘- ;;-.I :he  nuts that holr  T?.:  ZC  TLC-,  in place and slide 5:~  5 ze offthe bolts. Do not

r,: ,‘. ‘” .,.:.,:s  or the cables.

Section 300: Repls~in~  the  DC Fuse

301. Slide the new fuse in place. Make  SUB:  the  fuse connectors BFZ  :,zxt  to the other cable
c~~aecta~~;  do not put a washer in i%Aveen  the fuse and ob!e  ::onnectors. See Figure
4 he~ow.

0 Figure 4
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Section 400: Putting the Cover on the UPS

401.

402.

Using the slide rails on each side of the unit, slide the cover on the UPS.

At the front  ofthe  UPS, tighten the screw in the front panel with the BEST logo. Cover the 0
screw with the round sticker you removed.

403.

404.

Put the screw back into the top ofthe UPS and tighten the screw

Reapply all AC power to the UPS. Ifthe  UPS has external batteries, turn the DC Disconnect
switch on or reconnect the WS to the battery cabinet. (Units with an internal battery should
already have DC power applied.)

405. Startup the UPS, connect all load equipment, and return the UPS to normal operation.
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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 internal 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 l-800-356-5737 (U.S. and Canada only),
I-608-565-2 100, or call your local 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 Calibrated to Webs  or N/m
Masking Tape and Pen to Label Wires Electrical Tape

This pmcedure  must be performed by a qualified service person. FERRUPS units are designed to provide power under a variet)
of operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST BEFORE

P

UCHING!

urn off the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS” in the
EERRUPS  UserManu&~.  Make sure that the FERRUPS batteries and AC input are off or disconnected before you replace the
standard inkrnal battery.

-I

e CAUTION!

r

t”,, This unit contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may cause seven

bJ damage to the electrical  circuitry.

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

Best Power recummends the following for qualified service personnel servicing the FEBRUPS unit:
A) Remove rings, watches, and other jewelry before servicing the FEBBUPS  unit.
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 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 Internal Battery 2
Section 300: Replacing the Standard Internal Battery 2

$
Section 400: Placing the Cover on the UPS
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Section 100: Removing the Cover from the UPS

101 .

102 .

133 .

104,

105.

Shut down all load equipment plugged into (or hardwired to) the UPS.

~powertoiheunit  isoff e CAUT1oN!
Make sure the On/Off (I/O)  switch on the back of the UPS is turned to Off (0), 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 #I  Phillips screw on the top of the UPS. (See
Figure 1.)

Next, fmd 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.

Slide the cover forward until it is completely off the UPS.
Figure 1

Section 200: Removing the Shadard  Internal Battetery

201.

202.

203.

Using a 7/16-inch  wrench or rmt&iver,  remove the battery brackets
holding the battery to the &ont c.*ilx unit the battery. (See Figure 2.)

Label each cable with its bat&v connection (+ or -) to guide you
when  you install the new battei  j.

Disconnect the battery. Remove hi-.  :legative  (-) cable fust.  Tape the
cable end with electrical tape t.o  prevent  contact with the battery  or
components in the unit. Then, GsLonnect  the positive (+) cable. Figure 2

204. Remove the battery from tlx  u it.

0
Remove nuts holding the

-

battery brackets

Section 300: Replacing the Stekerd  Internal Battery

301. Place the battery in the unit. Usir.g +%rque  wrench calibrated to 32 in/lbs  (3.6 Newton-meters) and the iabels whit
you attached earlier, reconnect  ?hc  positive (+) cable to the battery first, then the negative (-)  cable.

TIP 775 November
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302. Reattach the battery brackets to the unit.

Dispose of the old battery properly. For information on proper battery disposal, call Best Power Worldwide Service
st I-800-356-5737 or your  local Best Power oftice.

Section 400: Placing the Cover on the UPS

401. Using the slide rails on each side of the unit, slide the cover on the UPS.

402. At the 6oot  of the UPS, tighten the screw in the t?ont  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 kC  pva 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, connect all load equipment, and return  the UPS to normal operation.

3 November 12.1996 TIP 775
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0
Replacing the Standard Internal Battery in FERRUPS@

FE and QFE 1.15 - 1.4 kVA Models

This Technical 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
cncotmtcranyproblcms  duringthis procedure,plcase  call Best Power Worldwide Service at l-800-356-5737 (U.S. and Canada
only), 1-608-565-Z 100, or call your local 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 Calibrated to In/lbs  or N/m
Masking Tape and Pen to Label Wines Electrical Tape

e CAUTION!

his procedure must be performed  by a qualified service person. FERRUPS units are designed to provide power under a variet]
f operating conditions. Dangerous voltages may be present even if AC line or DC voltage is removed. TEST BEFORE
‘OUCHING!

boff the  FERRUPS unit according to the procedure describing “How (and When) to Shut Down Yom FERRUPS” in tht
ERRUPS  UserManuoi.  Make sure that the FERRUPS batteries and AC input are off or disconnected before you replace tht
tandard internal  battery.

<-#

hJ
This unit contains electrostatic-sensitive devices. tfyou 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:
I) Remove rings, watches, and other jewelry before serviciog  the FERRUPS unit.
I) Always wear protective clothing and eye protection and use insulated tools when working near batteries.
2 Whenever you are servicing an energized unit with the cover off, electric shock is possible; follow all local safet!

codes.
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Section 100: Removing the Cover from the UPS

101 .

102 .

103.

104.

105.

Shut down all load equipment plugged into (or hardwired  to) the UPS.

e CAUTION!

Make sure the  O&Off  (l/O) switch on the back of the UPS is tomed  to Off (0), and make sure all AC and DC
power to the unit is off.

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 #I  Phillips screw on the top of the UPS. (See Figure 1.)

Next, find the sticker in the lower right comer of the tiont panel with  the
BEST logo. Remove the sticker, and loosen the #2  Phillips screw behind the
sticker 5 or 6 tams  to loosen (but not remove) it. Save the sticker.

Slide the cover forward until it is completely off the UPS.

SWion 200: Removing the Standard Internal Battery ,
Figure 1

201. Using an S-mm wrench  or nutdriver,  remove the  battery brackets
holding the battery in place. (See Figure 2.)

Label each cable with its battery connection (+ or -) to guide you
when you install the new batteries.

I I D  REMOVE THE NUTS HOLDING ’
BATTERY BRACKETS TO THE C H A S S I S

202.

203. Disconnect the battery. Remove tl:c negative (-) cable first. Tape
the cable end with elechical  tape to :xevent contact with the battery
or components in the unit. Ther-  d!sconnect  the positive (+) cable.

Use proper safety and IitIinL  so-ocedures  when removing

Figure 2

204. Remove the battery from the tit

Section 300: Replacing the St& srd Internal Battery

301. Place the battery  in the unit. Using 6 torque wrench calibrated to 32 inilbs (3.6 Newton-meters) and the labels which
you attached earlier, reconnect  ?hc.  positive (+) cable to the  battery first, then the negative (-) cable.

302. Reattach the battery brackets to tba unit. (See Figure 2 above.)

TIP 776 November 12,1996
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303. Dispose of the old battery prope:-ly.  Fez  information  on proper battery disposal, call Best Power Worldwide Service
at l-800-356-5737 or your local Best Power office.

Secti  400: Pliadog  the Cover c11 the UPS

401.

402.

403.

404.

405.

Using the slide  rails on each side of the unit, slide the cover on the UPS.

At the fror~t  of the  LJ?S,  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.

Put the screw b;sk in the top of the UPS and tighten the screw.

Reapply AC po.ve~  to the UPS. Ifthe  UPS has external batteries, reapply DC power to the UPS. (Units with internal
batteries should already have DC power applied.)

Startup the UPS, cxncct  all load equipmen:.,  and return  the UPS to normal operation.
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TIP 777
35
November 17,1994

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

This Technical 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 models. 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 TIF’ 730 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 l-800-356-5737.

Tools Needed - Use Insulated Tools:

#l and #2  Phillips Screwdrivers Side Cutters
Hand-held Remote Control Panel Tie-Wraps
Safety Equipment Required by Local Codes

Paper and Pencil or Pen Needlenose Pliers
In-inch Open End Wrench

e WARNING!

s pro&we  must be performed by a qualified technician C&Y!  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!

+ZZ
v

This unit containa  electrostatic-sensitive devices. Ifyou 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) Always wear protective clothing and eye protection and use insulated tools when working near batteries.
C) Whenever you are servicing anenergized  unit with the cover removed, electric shock is possible; follow all

local safety codes.

Section 100: Locating the Failed Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the Cover and Disconnecting the Battery . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section 300: Replacing the Ambient Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Section 400: Replacing the PFM Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Section 500: Reconnecting the Battery and Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . . . 7
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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 Missing” alarm, you may not know which temperature probe has failed. To
decide which probe has failed, you must program each temperature alarm parameter to “0.”  (Follow 0
the steps below.) This disables the “Probe Missing” alarm for the related temperature probe. When
the alarm stops, you have found the failed probe.

To follow the steps below, you need an optional control panel. You can also use a terminal or
computer connected to the FERRUPS RS232 port and substitute terminal commands for the control
panel key commands, See TIP 503 or your Service Manual for more information on FERRUPS
commands and programming parameters.

101. Using the remote control panel, enter the Service password by pressing [CLEAR]
[PROGRAM] [2]  [6]  [3  ] [9]  [ENTER].

102.

a .

b .

C .

Parameter 80 (AT Alarm) is the Ambient Temperature alarm setpoint

Display this parameter by pressing [DISPLAY] [S] [0] [ENTER]

Write down the parameter number and its setting.

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.

Ifnot,  the ambient temperature probe is not the cause. Program parameter 80 back to its
original setting by pressing [PROGRAM] [original value] FNTER].  At the factory, this 0
parameter is set to “60.”

103.

a .

b .

C .

Parameter 82 (HT Alarm) is the Heatsink  Temperature alarm setpoint.

Display this parameter by pressing [DISPLAY] [8]  [2]  [ENTER].

Write down the parameter number and its setting

Program the setting to “0” by pressing [PROGRAM] [0] [ENTER]. Ifthe alarm stops,
the heatsink temperature probe caused the alarm 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 its original setting.

If the alarm 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 original setting by
pressing [PROGRAM]  [original value] [ENTER]. At the factory,  this parameter is set to
“95.”

TIP 777 November 17,1994
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104. Parameter 86 (PF Alarm) is the PFM Temperature alarm setpoint.

a. Display this parameter by pressing [DISPLAY] [S] [6] [ENTER].

b. Write down the parameter number and its setting.

c. 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 . ..this  temperature probe
change this parameter... has failed. Go to...

Parameter 80 Ambient Temperature Probe Section 200 of this TIP.

Parameter 82 Heatsink  Temperature Probe TIP 730 (to replace the power board).

Parameter 86 PFM Temperature Probe Section 200 of this TIP.

ectionc 200: Removing the Cover and Disconnecting the Battery

201. Shut down all load equipment connected to the UPS and shut down the UPS.

e WARNING

Turn off the UPS according to the procedure describing “How and When to Shut Down Your
FEXRIJPS”  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:

202.

203.

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 #l  PhiPips  screw on the top
of the UPS. See Figure 1.
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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 slide the cover forward until it is completely off the UPS.

e 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, voltage may be present inside the UPS.

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 below.

e 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.

207. Using a 1/2-&h wrench or a l/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. The ambient temperature probe is mounted directly on J4  on the logic board. To remove
either probe, you must first move the PFM assembly out of the way. Figure 3 below
shows the logic board, the PFM board, and the PFM capacitor.

A WARNING

Ad pt. inuvtt  caz ;:-FM  assembiy, do not iet it con’lact  components on any circuit
bas;&. Do not contact the termina!s  on tk PiWI  capacitor, and do not allow these
terixinals  to coatact  the chassis LU-  another component. Some voltage may be
pzcB%xt  across the capacitor terminals.

The EM 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 a piece
of insulating material on top of the power board (shown in Figure 3). Gently turn the
PFM  assembly upside-down and lay it on ‘top  of the insulaied  material. Make  sure you
do F.Ot :0:7tX,t 512  C+lXi:or teri.ikls.

PFM
ASSEMBLY LOGIC POWER

I 7 BOARD /-- BOARD

302. Now, LICI  “~4: C;I .Le  iogic  board; Figure 4. on the nex; p’ge  can help you locate this
connection pain;. ALII  back s$:::;J WI  the clip or: one side 3f the connector, and lift  the
ambient temperanxe  probe off the connector.

303. Notice. that one side ofthe  new temperature probe has a lip on the bottom. This fits under
the clip on 54.  ?lace  the new probe on J4  so the lip on the probe fits under the clip.

304. 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 insulating material you placed over the power board.
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LOGIC BOARD

r
__ PFM TEMPERATURE 0

(Jll)

- A M B I E N T
TEMPERATURE (54)

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 0

from the logic board back on the screw for now,

P F M
ASSEMBLY LOGIC P O W E R

/ i  BOARD - -  B O A R D

PFM
CAPACITOR

~ PFM
RESISTOR

- PFM PROBE
CONNECTION

Figure 5
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403.

405. Connect the plug end of the new temperature probe wire to Jl 1 on the logic board.

406. Make sure the insulating material is still around the PFM circuit board; then, position the
insulating material and the circuit board over the standoffs, and press each comer until the
circuit board snaps onto the standoffs.

407.

408.

0

Being careful not to contact the PFM capacitor, remove the PFM temperature probe
wires from the white clips on the side of the unit. Remove tie-wraps if necessary.

The PFM temperature probe is also connected to Jl 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 material off
each standoff.

Move the PFM circuit board out of the way. Pull back slightly on the clip on one side of
the connector, and lit?  the PFM temperature probe off the connector. Then, pull the old
temperature probe wires out of the unit.

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, Remove the tape tiom the end ofthe  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 lot put a washer between these connectors. See Figure 6. Once the fuse is in
position, use a l/2-inch  wrench to tighten the nuts that hold the cables to the DC fuse.

502. Remove all AC and external DC voltage from the UPS.

0 503. Slide the cover on the UPS using the slide rails on each side of the unit
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504. Tighten the screw in the f?ont  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 all 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.)

507. Startup the UPS.

508. Display parameters 80, 82, and 86, and make sure you have changed them back to their
original 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 all load equipment, and return the UPS to normal operation.

TIP 777 November 17.1994
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TIP 779
35
November 17, 1994

Replacing the Temperature Probes in
FE/QFE 1.15 and 1.4 KVA Models

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  temperature probe has failed, 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 I-800-356-5737.

Tools Needed - Use Insulated Tools:

#I and #2  Phillips Screwdrivers Side Cutters Remote Control Panel
Paper and Pencil or Pen Tie-Wraps l/2-inch  Open End Wrench
Safety Equipment Required by Local Codes

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!

\-
v

This unit  contains electrostatic-sensitive devices. If you do not follow proper ESD procedures, you may canse
severe damage to the electrical circuitry

UPS batteries are high  current  sonrces.  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, acd 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: Locating the Failed Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the Cover and Disconnecting the Battery . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section 300: Replacing the Ambient Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Section 400: Replacing the PFM Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Section 500: Replacing the Transformer Temperature Probe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Section 600: Reconnecting the Battery  and Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . 8
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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” alarm, 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 alarm stops, you have found the failed probe.

To follow the steps below, you need an optional control panel. You can also use a terminal or
computer connected to the FERRUPS RS232 port and substitute terminal commands for the control
panel key commands. See TIP 503 or your Service Manual for more information on FERRUPS
commands and programming parameters.

101.

102.

a.

b.

C.

103.

a.

b .

C.

Using the remote control panel, enter the Service password by pressing [CLEAR]
[PROGRAM] [2] [6]  [3]  [9]  [ENTER].

Parameter 80 (AT Alarm) is the Ambient Temperature alarm setpoint.

Display this parameter by pressing [DISPLAY] [S] [0] [ENTER]

Write down the parameter number and its setting

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.

Ifnot,  the ambient temperature probe is not the cause. Program parameter 80 back to its
original setting by pressing [PROGRAM] [original value] [ENTER]. At the factory, this
parameter is set to “60.”

Parameter 82 (HT Alarm) is the Heatsink  Temperature alarm setpoint.

Display this parameter by pressing [DISPLAY] [S] [2]  [ENTER].

Write down the parameter number and its setting

Program the setting fo  “0” by pressing [PROGRAM] [0] [ENTER]. If the alann  stops,
the heatsink temperature probe caused the alarm, BEST does not recommend that you
replace the probe aloe;  instead, see TIP 731 to replace the entire inverter assembly.
Make sure you cha:rg? parameter 82 back to its original setting.

If the alarm did nol st?p 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 [PROGRAh’q [original value] [ENTER]. At the factory, this parameter is set to
“95.”

TIP 778 November 17,1994
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104. Parameter 84 (XT Alarm) is the Transformer Temperature alarm setpoint

a . Display this parameter by pressing [DISPLAY] [8]  [4]  [ENTER]

b . Write down the parameter number and its setting

c . Program the setting to “0” by pressing [PROGRAM] [0] [ENTER]. If the Probe
Missing alarm stops, the transformer temperature probe caused the alarm; go to
Section 200.

If not, the transformer temperature probe is not the cause. Program parameter 84
back to its original setting by pressing [PROGRAM] [original value] [ENTER]. At
the factory, this parameter is set to “75” for the 1.15 KVA and “70”  for the 1.4 KVA.

105. 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.

c . Program the setting to “0” by pressing [PROGRAM] [0] [ENTER]. If the Probe
Missing alarm stops, the PFM  temperature probe caused the alann; go to Section ZOO.

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 “80.”

106. If none ofthe  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
change this parameter... has failed.

Go to...

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

Parameter 86 PFM Temperature 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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e WARNING

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 temperature probe. Make sure the On/Off switch
on the back of the UPS is OFF, and make sure ah AC and DC power to the unit is off.

202.

203.

204.

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 #l  Phillips screw on the top of
the UPS. See Figure 1.

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 slide the cover forward until
it is completely off the UPS.

STICKE3

Figure 1

e 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 l/2-inch  wrench or a l/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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\
MAIN DC FUSE

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
boa-d  is over the logic board (see Figure  3); in others, the PFM circEit  board is next to

0
the logic board (see Figure 4). If the PFM circuit board is next to (not over) the logic
bog-d,  go on to step 302.

ii%%-

PFM -
BOARD

PFM
CAPACITOR * . D

I
PFM PROBE CONNECTION

Figure 3 Figure 4

tl”AKD

PFM
BOA

PFM
ESISTOR

I-

PFM---
CAPACITOR

If’the PFM circuit board is over the logic board, you must move the PFh4 assembly (the
bracket, PFM circuit board, and PFM capacitor) out of the way.
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302. Find the fan on the inside of the FERRUPS’ back panel. The ambient temperature probe
is tie-wrapped 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.

303. Find 54 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 litI  it until
it is free from the board.

304.

305.

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.

306. Jfyou  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.

307. Go to Section 600

dh 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, an@ 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 slightly, 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.

400 Replacing the PFM Temperature Probe

401. 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.

402. 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.

403. At the logic board, find Jll  (shown in Figure 5 on the next page); grasp the plug
connected to Jl 1 and lit%  it until it is free from the board.
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404.

0 405.

406.

408. Go to Section 600.

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.

Connect the plug end of the new temperature probe wire to Jl 1 on the logic board.

Attach the ring connector on the other end of the wires to the end of the PFM resistor.
Tighten the Phillips screw. Do net put the washer between the PFM temperature
probe and the other wire from the 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 FERRUF’S chassis,

LOGIC BOARD

Figwe 5

500 Replacing the Transformer Temperature Probe

f

~ PFM TEMPERATURE
(Jll)

---AMBIENT
TEMPFRATURE (J4)

TRANSFORMER
-TEMPERATURE (Jl)

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 the logic board, find Jl (shown in Figure 4 below). Grasp the plug connected to Jl and
lift  it until it is free from the board. Remove the transformer probe wires Tom  the unit.

503. Connect the plug end of the new temperature probe wires to Jl 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 Tom the end of the DC Iirse  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 l/2-inch  wrench to tighten the nuts that hold the cables to the DC I5s.e.

602.

603.

604.

605.

606.

607.

i:..  _.
608.

Figure 6

Slide the cover on the UPS using the slide rails on each side ofthe unit.

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.

Put the screw back into the top of the UPS and tighten the screw,

Reapply all 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.)

Startup the UPS,

Display parameters 80, 82, 84, and 86, and make sure you have changed them back to
their original 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.

Connect all load equipment and return the UPS to normal operation.
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eeplacing the Backfeed  Relay and the Backfeed  Relay Driver Board
in FE and QFE 500,700, and 850 VA Models

4

This Technical Information Publication describes how to replace the backfeed relay and/or the backteed relay
driver board in FE and QFE 500,700, and 850 VA models. A qualified 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 l-800-356-5737.

Tools Needed - Use Insulated Tools

#l and #2  Phillips Screwdrivers l/2-inch  Open End Wrench Side Cutters
5/16-inch Nutdriver Safety Equipment Required by Local Codes Labeling Materials

AA WARNING

This procedure must be performed by a~  quafified  teolinician  ONLY! UPS units am designed to provide power under
a variety of operating conditions.  Dangerousvoltages  r&y he  present even if AC line or DC voltage is removed. TES’I
BEFORE TOUCHING!

‘rum off the UPS  according to the procedure describiig  “How and When to Shut Down Your FERRUPS” in tht
FERRUPS  User Manual. Make sure that the UPS’ batteries and AC input are off or disconnected  before you replact
the back&d relay and/or backfeed  relay driver board

tC#
v

This unit contains electrostatic-sensitive devices. If you do not folfow  proper ESD procedures, you may cause
smere damage to the electrical circuitry.

UPS batteries are high current sources: Shorting battety  terminals can cause  severe arcing, equipment damage, any
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
G) Whenever you are servicing an energized unit with the cover removed, electric shock is possible;  follow al

local safety codes.

SectionlOO:RemovingtheCover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 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 Board . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Section400:PuttingtheCoverontheUPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
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Section 100: Removing the Cover

101.

102.

103.

104.

105.

Shut down all load equipment plugged into (or hard-wired to) the UPS.

M&e  sure the On/Off switch on the ba&ofthe  UPS is OFF, tid .make,sure alt  AC:md l&Z
power to the unit  is off

Turn offthe  UPS. Ifthe UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

Remove the #l  Phillips screw on the
top of the UPS. See Figure 1.

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
Slide the cover forward until it is
completely off the UPS.

Section 200: Removing the Backfeed  Relay and/or Backfeed  Relay Driver Board

e Caution: Before you remove the hackfeed  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 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.

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 ,. 0
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Figure 2 BACKFEED  RELAY

203. Using a l/2-inch  wrench or a l/2-inch  nutdriver, loosen both nuts at the DC fuse. Then, turn
one end of the f?x.e out so it is disconnected. Tape the fuse end with electrical tape.

204. 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.

r

BACKFEED RELAY
DRIVER BOARD

205. 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. Disconnect all wires from the backfeed relay.

207. Disconnect the plug (Pl) from the backfeed relay driver board.

208. Next, try loosening the nut on the screws that hold the bachfeed 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.

Ifthe shaft or standoff does move, you must remove the battery 6om  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.

4 qua&d technician who is familiar with battery systems and required precautions
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 it
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 allow a tool to short a battery terminal to another battery
terminal or to the cabinet at any time. Do not lay tools or metal parts on top of the
battery, and do not lay them where they could fal onto the batteries or into the cabinet.

D

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.

c. If you are replacing the bachfeed relay, remove the Phillips screws that hold it in place and
remove the relay from the unit.

0
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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

30 1. If you removed the backfeed relay, put the new relay in place. Reattach it with the nuts or
screws you removed.

302. If you removed the backfeed relay driver board, put the new board in place. Reattach the
board using the nuts or screws you removed.

303. If you have tipped the unit on its side, gently turn the UPS upright.

304. If you have removed the battery from the WS,  put the battery in place and reconnect the
battery; do not connect the positive cable to the DC fuse at this time.

e WARNING

When connecting cables, never allow a cable to short across a battery’s terminals, the string
of batteries, or to the c&met. 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 cannot  be pinched by the battery cabinet or UPS doors.

305. Connect the plug (Pl)  to the backfeed relay driver board.

306. Reconnect the wires you labeled to the correct backfeed relay terminals. See Figure 4 below.

307. 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 l/2-inch  wrench to tighten the nuts that hold the
cables to the DC fkse.

From Relay Driver Board
J1-5

From Relay Driver Board
Ji-1

Line Cord Ll  or L2  or
Line Fitter Board E3

0 Figure 4

From Power Board El3 -From Power  Board Eli
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Figure 5

Section 400: Putting the Cover on the UPS

401.

402.

Slide the cover on the UPS using the slide rails on each side of the unit,

Tighten the screw in the front panel and replace the sticker you removed in step 104 over the
top of this screw.

403.

404.

Put the screw back into the top of the UPS and tighten the screw.

Reapply all 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 all load equipment, and return the UPS to normal operation.

0
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0
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 models. A qualified 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 l-800-356-5737.

Tools Needed - Use Insulated Tools

#l and #2  Phillips Screwdrivers l/2-inch  Open End Wrench Side Cutters
5/l 6-inch Nutdriver Labeling Materials l/4-inch  Nutdriver
Safety Equipment Required by Local Codes

a WARNING

This procedure must be performed by a qualified technician ONLY! UPS units are designed to provide power under
a variety of opertiing  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 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.

\Z
LtJ

This unit contains ektrostatic-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. Short&$  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 unit  with the cover removed, electric shock is possible; follow all

local safety codes.

Section 100: Removing the Cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Removing the Backfeed Relay and/or Backfeed Relay Driver Board . . . . . . . . . . . . . . . . 2
Section 300: Replacing the Backfeed Relay and/or Backieed  Relay Driver Board . . . . . . . . . . . . . . . . 4
Section 400: Putting the Cover on the UPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
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Section 100: Removing the Cover

101. Shut down all load equipment plugged into (or hard-wired to) the UPS.

A WARNING

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. Ifthe UPS has an
AC input plug, unplug it. If not,
make sure the unit cannot receive
AC power.

103. Remove the #l  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 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

e 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 board may be damaged when you remove and replace
them.

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

AWARNING!

As you follow the next step, be careful not to contact any battev terminals with
tools or with the cable terminal. Use insulated tools.

TIP 780 November 17,1994
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MAIN  DC FUSE

BACKFEED REtiY
DRIVER BOARD

Figure 2

0
203.

2 0 4 Find the backfeed relay and the backfeed  relay driver board mounted on the bottom of the

2 0 5

206.

207.

208.

1

- BACKFEED
RELAY

Using a 1/2-&h  wrench or 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 with electrical tape.

chassis toward the back ofthe 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 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.

Disconnect all wires from the backfeed  relay.

Disconnect the plug (P 1) from the backfeed  relay driver board

If you are replacing the backfeed  relay, use the S/16-inch nutdriver to remove the nuts that
hold the relay on the bolts in the bottom ofthe  chassis. Then, remove the relay from the UPS.

Ifyou  are replacing the backfeed  relay driver board, use the l/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.

302.

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.

0
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
Jl-5

From Relay Driver
Jl-1 or Line Cord

Line Filter Board E4 or
Relay Driver Board Jl-1

I
From Auxiliary Board El0

Figure 3

\
or Relay Driier Board Ji-3

From Auxiliary Board El4

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 l/2-inch  wrench to tighten the nuts that hold the cables to the DC fuse.

Figure 4

TIP 780 November 17,1994
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Section 400: Putting the Cover on the UPS

0
401. Slide the cover on the UPS using the slide rails on each side of the unit.

402. Tighten the screw in the lower right comer of the front panel and replace the sticker you
removed in step 104 over the top of this screw.

403.

404.

Put the screw back into the top of the UPS and tighten the screw.

Reapply all 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 all 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 500450  VA Models

This Technical Information  Publication (TIP) describes the procedure to change the operating voltage in the QFE 500  to
850VA models. Tltis  publication is intended  for use by a qualikd  service person familiar with the FERRUPSO  QFE series unit.
If you encounter problems at any time during this procedure, call Best Power Worldwide Service at l-608-565-2 100 or call
your nearest Best Power office

Tools Needed-Use Insulated Tools:

Safety Equipment Required by Local Codes Phillips Screwdriver
Fluke 8Oi-410  Current Probe or Equivalent True RMS AC Voltmeter
Tie Wraps Remote Control Panel

Shrink Tubing
Needle-nose Pliers
Wire  Cutter

CAUTION!
This procedure must be performed by a qualilicd  service person FERRUPS units are designed to provide power under a variet,
~ of operating conditions. Dangerous voltages may he present even if AC lime or DC voltage is removed. TEST IIEFORI
TOUCHING!

unoff  the FERRUPS unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS” in the

k
UPS’ User Manual (Section 308). Make  sure that the FERRUPS  batteries and AC input are off or disconnected beforc

perform voltage changes.
_,.’

cctrosd~enaitivedevices.  Ifyouclo  not follow properESD  procedures, you may  cause seven
y-79  zLcgtSGLcal circuitry.

~ FERRUPS batteries are high current sources. Shorting battery trknals 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 servieing,the PERRUPS unit:
A)
i B)

Remove rings, watches, and other jewelry before servicing the FERRUPS unit.
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 off, electric shock is possible; follow all local safet!
codes.

Make certain the UPS complies with  all applicable electrical codes when you have ftishcd  changing the voltage.

Section 100: RemovingtheCovert?omtheUPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Section 200: Changing the Operating Voltages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Section300:ReconnectingDCtothelJPS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Section 400: Calibrating the FERRUPS Unit after the Voltage Change . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Se.ction5OO:PuttingtheCoverontheuPS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
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Section 100: Removing the Cover from the UPS

101. Shut down or bypass all 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.

1 0 2 . Remove the # 1 Phillips screw on the top of the UPS.
(See Figure 1.)

103. Next, fmd the sticker in the lower right corner of the
front panel with the BEST logo. Remove the  sticker,
and loosen tie  #2  Phillips  screw behind the sticker 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.

e CAUTION! Before you perform a voltage change, you
most disco~ect  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.

105. If your unit has an external battery cabinet, you must turn off the DC
disconnect switch or unplug the connector between the UPS and the

106,

battery cabinet.

Inside the UPS, find the main DC fuse shown in Figure 2.

ACAUTION!
As you follow the next step, be careful not to contact any battecy terminals with t,ooIs or with the

107 Use a l/2-inch  wrench or rmtdriver to loosen both nuts corrected  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.

Figure 1

RIGHT SIDE VIEW
(COVER REMOVED)

Figure 2
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Section 200: Changing the Operating Voltages

0
202.

203.

204.

Find the power board  at the top of the FERRUF’S. (See
Figure 3 .)

Remove the transformer lead from  El4 on the power
board. Find the AC Input voltage and the new

BACK

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 Plgure  3
new transformer lead to E14. (See Figure 4 and Table
1.)

500 - 850 VA

Figure 4

Table 1: Changing the Input Voltage, 50 Hz Models

I
AC Input 1 Transformer Lead Number 1 Power Board Connection

2 2 0  V A C 7 I El4

II
I I

230 VAC 6 I 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 terminals
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 tmnsfomxr  lead to E9. (See Figure 4 on page 3 and
Table 2 below.)

Page 3 February 17,1997 (Q)TIP  709
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AC Output Transformer Lead Number Power Board Connection

220 VAC 11 E9

230 VAC 12 E9
0

240 VAC 13 E9

For example: If the original input voltage was 220 VAC and the new voltage is 240 VAC,  remove
transformer lead #1 I and connect transformer lead #I3 in its place.

205. Insulate the lead you disconnected with &ink  tubing and position it so 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  co~ections  are correct. Use Tables 1 and 2 as a guide.

Note: Good connections are essential. Tighten any WMextiOIU that are loose by carefully pinching the
comxctor  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, use  a 1/2-&h wrench or ~utdriv~

to tighten the nuts that hold the cables to the DC fuse.
&fJg-

Important: Make sure the  fosc wmxctor  is next to the battery cable connector  on
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. a

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 terminal. 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 terminal.

401. With the On/Off (l/O) key in the “OFF” (0) position, connect  the UPS to the AC service which will supply
the new operating voltage.

402. Tum the On/Off (I/O) key to the “ON” (I) 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 alarm, press [CONTROL] [5] [ENTER] [ENTER]; the alarm will not sound, but the alarm  will
appear 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 Ranotc  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] [l]  [8] [4] [7]  [3] [ANTE

(Q)TIP  709 February 17,1997 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 calibrate parameters 43 aad  1 by doing the following:

a . Display parameter  43 (Nom VIn)  by pressing [DISPLAY] [4]  [3]  [ENTER]. Your old nominal input
voltage  should appear. To change this value, press [PROGRAILI],  enter the new  nominal AC input voltage,
and press [ENTER]. The Remote Control Panel should  now display your new nominal AC input voltage.

b . Measure the input voltage with  a true RMS voltmeter at “Nin” and “Lin” on the input terminal.

c . Next, display the input voltage by pressing PISPLAY]  [l]  @?NTER].  If your measurement  does not match
the value displayed for parameter 1, change the parameter value to your measurement by pressing
[PROGRAMI,  entering your AC input voltage measurement, and pressing [Fl\ITER].

407. If you changed the output voltage, you most change parameters 44,2,  and 4 by doing the following:

a .

b,

C.

d.

e .

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 nominal AC output
voltage, and press [ENTER]. The Remote Control Panel should now display your new nominal AC output
voltage.

Measure the AC output voltage. For plug-in models, measure at the output receptacles. For hardwired
models, measure between  output terminals “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 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 nominal value you
entered in parameter 44.

Measure the AC current by clamping the current  probe around the two  wires Tom  “L” on the output
terminal.

Next, display parameter 4 (I Out) on the control panel by pressing [DISPLAyI  [4] [ENTER]. If your
measurement do-es not match 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 wmnmnicationm&  by pressing [CLEAR] and [.]  at the same time. This will clear the port
and allow you to use it for CheckUPS  sofhwe  or terminal  communication.

410. Remove all AC and external DC power

Section 500: Putting the Cover on the UPS

50 1, Using the slide rails on each side of the unit, slide the cover on the UPS.

Page 5 February 17,lQQ7 (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.)

5 0 3 . Put the screw back in the top of the UPS and tighten the screw. (See Figure 1 on page 2.)

504. FUppiy  all AC powerto  the UPS. Ifthe UPS has external batteries, reapply DC power to the UPS. (Units wi
internal batteries should already have DC power applied.)

505. Startup the UPS, connect all load equipment, and return the  UPS to nomal operation.

(QTIP  709 February 17,1997
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0
Changing the Operating Voltage on FERRUPS

QFE 1.15 and 1.4 KVA Models
This Technical Infomration  Publication (TIP) describes how to chsnge  the operating voltage in QFE 1.15 and 1.4 KVA models.
This publication is intended for use by a qualitied  service person familiar with the FERRlJPSe  FE series tit. If you encounter
problems at any time during this procedure, call Best Power Worldwide Service at l-608-565-2100 or call your nearest Best
Power office.

Tools Needed - Use Insulated Tools:

Remote Control Panel
Safety Equipment Required by Local Codes
Fluke SOi-4  10  Current Probe or Equivalent
5/16-inch  and 7/16-inch  Wrenches or Nutdrivers

Wire Cutter Tie Wraps
#l and #2  Phillips Screwdrivers Shrink Tubing
True RMS AC Voltmeter Needlenose Pliers

e CAUTION!
fbis  procedure must be perlbrmed  by a qualihed  service person, FERRUPS units are designed to provide power under a variet]
,f operating conditions, Dangerous voltages may be present even if AC line or DC voltage is removed. TEST BEFORE
TOUCHING!

BL
off the FFRRUPS  unit according to the procedure describing “How (and When) to Shut Down Your FERRUPS” in thy
UPS LIser  Manual (Section 308). Make snre  that the FERRUPS batteries and AC input are off or disconnected befon

,ou  perform voltage changes.

\,“, This unit contains electrostatic-sensitive devices. lfyou do not follow proper ESD procedures, you may cause sever,

hJ damage to the electrical circuitry.

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

Best Power recommends the following for qualified service personnel servicing the FBRRUPS unit:
A ) Remove rings, watches, and other jewelry before servicing the FERRUPS unit.
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 off, electric shock is possible: follow all local safet:

codes.

Make certain the UPS complies with all applicable electrical codes when you have fmished changing the voltage.

Section 100: Removing the Cover from the UPS 2
Section 200: Changing the Operating Voltage 2
Section 300: Reconnecting DC Power to the UPS 5
Section 400: Calibrating the FERRUPS Unit after the Voltage Change 5

_ Section 500: Putting the Cover on the UPS 7
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Section 100: Removing the Cover from the UPS

&AUTION!
Make sure the on/Off  (I/O) key on the front  of the UPS is turned  to OFF (0), and make sure all AC and DC power to
the tmimit  is off.

101 . 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 . Remove the #l Phillips screw on the top of the UPS. (See Figure 1.)

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 sticker 5 or 6 turns to loosen (but not remove) it. Save the

Fiwe 1 MAIN PC FUSE

sticker. (See Figure 1.)

104 . Slide the cover forward until it is completely off the UPS.

e CAUTION! Before you perform a voltage change, you
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.

105 . If your unit has an external battery cabinet, you must torn off
the DC disconnect switch or unplug the connector between the
UPS and the battery cabinet.

106 . Inside the UPS, fmd the main DC fuse shown in Figure 2.

RIGHT SIDE VIEW
(COVER REMOVED)

Figure 2

INVERTER
_ASSEMBLY

POWER
B OARD)

QFAUTION!
As you follow the next step, be car&l  not to contact any battery terminals with tools or with the cable
terminal. Use insulated tools.

107 . Use a 1/2-&h  wench or nutdriver to loosen both nuts connected to the DC fuse; then,  torn 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 200: Changing the Operating Voltage

201. Find the auxiliary board in the FERRUFS  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 February 17,1997
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AUXILIARY BOARD

0

-
INVERTER ASSEMBLY
/ (POWER BOARD)

I 0

LIARY  BOARD

POWER BOARD ASSEMBLY
Figure 3 Figure 4

RIGHT SIDE VIEW
(COVER REMOVED)

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 kom Table 1 and place the transformer  leads on the appropriate auxiliary board terminals for the new
voltage.

1
Figure 5 Auxiliary Board
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203.

204.

For example: I/the  original  input  voltage was 220 VAC and the new voltage is  240 VAC, transformer lead
#5  goes to auxiliary ES,  transformer lead #6 goes to ouxilioty  E7,  and transformer lead #7
goes to auxiliary E8.

Jnsulate  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.

Refer to Table 2 to change the output voltage. Remove the transfotmer  leads corn E9 on the power board (see
Figure 6 on the next page) and El 1 and El2 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.

220 VAC

230 VAC

11 E9 POWER Board
1 2 E 11 AUXILIARY Board
13 El2 AUXILIARY Board
1 2 E9 POWER Board
1 1 El I AUXILIARY Board

I

1 3 El2 AUXILIARY Board

1 3 I E9 POWER Board

El 1 AUXILIARY Board

For example: rthe origikal  output voltage was 220 VAC and the new voltage is 240 YAC,  transfomer  lead
#II goes to auxiliary Eli,  transformer lead #12 goes to auxiliary E12,  and transformer lead
# 13 goes to power E.9

(Q)TIP  716 February 17,1997
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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 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 l?om  the discomxcted  end of the DC fuse; then, move the fuse back
into place. Once the fuse is in position, use a l/2-inch wrench or nutdriver  to tighten the
nuts that hold the cables to the DC fuse.

Important: Make sore  the fuse connector is next to the battery cable connector on the
bolt; there should not be a washer in between. (See Figure 7.)

+A

-5%
302. Ifyour UPS  has external  bat&&es,  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 recalibrate several 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

401.

0

With the On/Off (l/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 (QTIP  716
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402.

405.

406.

407.

408.

Turn the On/Off (I/O) key to the “ON” (I) 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 alarm, press [CONTROL] [5] [ENTER] [ENTER]; the alarm will not sound, but the alarm will appear on the
scrolling display until the unit is calibrated.

0
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] [l]  [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] [l]  [8]  [4]  [7] [3]  [ENTER].

Apply a load to the FERRUPS unit. The loadmust  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 [DISPLAYI  [4]  [3]  [ENTER]. Your old nominal input voltage
should appear. To change this value, press [PROGRAM], enter the new nominal 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 at “NV  and “Lin”on  the input terminal.

c . Next,  display the input voltage by pressing [DISPLAY] [l]  [ENTER]. If your measurement does not match the
vale 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 calibrate parameters 44,2,  and 4 by doing the following:
0

a . Display  parameter 44 (Nom VOut)  by pressing @XSPLAyl[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 .

C.

d

Measure the AC output voltage.

For plug-in models, measure at the output receptacles.

For hardwired models, measure between “L,“and the appropriate
‘flp’ terminal  for the output voltage selected. (See Figure 8 for the
appropriate ‘N” terminal.)

Next, display parameter 2 (V Out) on the c0ntr01  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 nominal value you
entered in parameter 44.

Measure the AC current by clamping the current probe around the two  wires from “L” of “LOAD OUT” on
the output terminal.

0
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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

0

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 all AC and external DC power

Section 500: Putting the Cover on the UPS

501. Using the slide rails on each side of the unit, slide the cover on the UPS,

502. At the tiont of the UPS, tighten  the  screw io 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 all 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.)

505. Startup the UPS, connect all load equipment, and return  the UPS to normal operation.
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801 Unit Pictorials

Front Panel

500-850 VA

BOO-2

1.15 and 1.4 KVA
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FEIQFEl.lS&  I.,K”A

Front Panel (Cover Removed)

500,700, and 850 VA

0

1.15 and 1.4 KVA
LOGIC BOARD

7
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Right Side View (Cover Removed)

500,700, and 850 VA

800-4

BATTERY

1.15 and 1.4 KVA

TANK
CAPACITOR

I

i

MAIN DC FUSE (The fuse
may be rotated go”.)

0
0

POWER BOARD ASSEMBLY
r(Auxiliaty Board)

INPUT/OUTPUT
-TERMINAL BLOCK
(OPTIONAL)
- BACKFEED

RELAY

BACKFEED  RELAY-
DRIVER BOARD
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0 Left Side View (Cover Removed)

500,700, and 850 VA

COOLING FAN-/
TRANSFORMER

\

BACKFEED  R E L A Y /
DRIVER BOARD

1.15 and 1.4 KVA
MAIN DC
FUSE \

BATTER
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Top View (Panels Removed)

500,700, and 850 VA

1.15 and 1.4 KVA (Earlier Models)

1.15 and 1.4 KVA (Later Models)
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Fii.!%Q:F
FE0FE1.156  1.4WA

0
Back Panel

500,700, and 850 VA

1.15 and 1.4 KVA
EXTERNAL
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ON/OFF
-SWITCH

OUTPUT
$iAE&:gLE

(OPTIONAL)
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Battery Cabinet - “M” Style 0

800-E
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FVQFE1.15&1.40,,%

Battery Cabinet - “N” Style
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Logic Board Layout

800-10

RlO= Jlf

u3
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F”WE1.15  (L I.4KVA

Power Board Layout (500,700, and 850 VA)

- D C  S H U N T

Jl
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60 Hz 120~volt  Only Models: Power Board Connections

Power Board Connection Wire Description

Jl Ribbon cable from the logic board.

52 Wires  6om the On/Off swi tch .

53 (units with optional chargers i&de) Wire from the optional charger.

E4 Wiie from the closest  output receptacle (ifapplicable).

E5 Wii from one (1) side of the fan.

E6 Transfbmw  wire 10.

E7 Wire  6om one  (1) side of the fan.

E8 Wire to cabinet  ground.

E9 Tramfomm  wire  11.

El0 Wire t?om  the closest output receptacle (iapplicable).

El1 Wire  from backfeed  relay terminal 6.

El2 Tramformer  wire  9.

El3 Wire 6om backfeed  relay terminal 4.

El4 Transformer wire  5 .

El5 Wire t?om  the DC fuse.

El6 Transformer wire  4 .

El7 Negative (-) battery cable.

El8 Transformer  wire  1.

60 Hz, 208 and 240 VAC Input Models: Power Board Connections

Power Board Connection Wire Description
Jl Ribbon cable from the logic board.

JZ Wires from the On/Off swi tch .

J3 (units with optional chargers inside) Wire  from the optional charger.

E4 Depends on oulputvolmge:
120 only: wire  6om receptacle.
208or240only: Jumper wire to E20  (already

connected).
120/208  or 120/240: Wire  6om receptacle.

E5 Wiie from one (1) side of the fan.

E6 Trmsfomw  wire  10.

E7 Wire 6om one (1) side of the fan.

6

l
800-12 Section 800 - Pictorial Layouts and System Schematics



FERRUPS
FEtQFESW85OVA

0

FEIQFEl.15 (L I.4WA

I 60 &, 208 and 240 VAC Input Models: Power Board Connections

Power Board Connection
ES

Wire Description
Depends on ourput  voltage:

With s ingle output  vol tage: No connection.
With 120/208  or 120/240: Wire to cabinet  ground.

E9 Depends on oulput  volfage:
120 only: Transformer wire  Il.
208 only: Transformer wire 12 .
240 only: Transfomxr wire 13 .
120/208  or 120/240: Transformer wire 11 .

Wire  t+xn  the closest  output receptacle (if  applicable).

E l l

El2

El3

Wire  from backfeed  relay taminal6.

Transfomer  wire  9.

Wire  from backfeed  relay terminal 4.

El4

El5

El6

El7

Dependr  on input vo/tage:
208 VAC: Transformer wire  6.
240 VAC: Transformer wire  5.

Wire horn  the  DC fuse.

Tramfom~er wire  4.

Negative (-) battery cable.

Transformer wire  1

r-~~Depends on output voltage:
120 only: No connection.
208 or 240 only: Wire  6om  output receptacle (ii

applicable).
120/208: Transformer wire 12 .
120/240: Transformer wire 13.

E20

Section 800 -Pictorial Layouts and System Schematics 800-I 3

Depends on out$ut  volfage:
120 only: No connection.
208 or 240: Jumper wire  to E4 (already

connected).
120/208 or 120/240: Wire from output receptacle L2

(ifapplicable).



800-14

50 Hz 220,230, or 240 VAC Models: Power Board Connections

Power Board Connection Wire Description
Jl Ribbon cable from the logic board.

J2 Wires  from the On/Off swi tch .

J3 (units with optional chargers inside) wire from the optional charger.

E4 Jumper wire  to E20 (already connected).

E5 Wire from one (1) side of the fan.

E6 Transf-omxr wire 10.

E l Wire from one (1) side of the  fan.

ES Wire to cabinet  ground.

E9 Depends on output  voltage:
220 VAC: Transformer wire 11.
230 VAC: Transformer  tie  12.
240 VAC: Transformer wire 13.

El0 Wire  from the closest  output receptacle (if  applicable).

El1 Wire from backfeed  relay terminal 6.

El2 Transformer wire 9.

El3 Wire JYom backfeed  relay terminal 4.

El4 Depends on inputvoltage:
220 VAC: Transformer wire 7.
230 VAC: Transformer wire  6 .
240 VAC: Transformer wire  5 .

El5 Wii 6om the DC fuse.

El6 Transfcmner  wire  4.

El7 Negative (-)  battery cable.

El8 Transfomxx  wire 1.

El9 Wiie from the  output receptacle (if  applicable).

E20 Jumper wire to E4 (already connected).
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‘Power Board Assembly Layout (1.15 and 1.4 KVA)

POWER BOARD

ASSEMBLY BRACKET
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Power Board Layout

- D C  S H U N T q
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240 VAC: Tr

El7

El8

El9

Ne@ive  (-) battery cable.

Tran&smer  wire  1A.

Wire  t%m~  the  fmninal  block terminal cIosest  to the backfeed
relay driver board.

60 H Z, 120 VAC Only Models: Power Board Connections

POWER Board Connection Wire Description

JI Ribbon Cable to Jl on the  atiliaty  board.

J2 Two (2) wires to the On/Off witch.

E4 Wire  to  the  temiml block terminal  closest  to  the backfeed  relay
driver board.

ES Wire  to  the  tank  capacitor.

E6 Transformer wire  10.

II E8

E9 I

Wii to cabinet ground.

Transformer wire  11.

El0 Wiie to the middle tamiml block tamiml.

E12 Transformer  wire  9.

wire to the DC fuse. II
El6

El7

Transfom~wire4A.

Negative (-) battery cable.

I El8 I

Section BOO-Pictorial Layouts and System Schematics
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60 Hz,  208 or 240 VAC Input Models: Power Board Connections

800-I 0 Section 800 -Pictorial Layouts and System Schematics

POWER Board Connection

Jl

Wire Description

Ribbon Cable to Jl  on the auxiliary board.

J 2 I Two (2) ties to the On/Off  switch. II

E4 Depends on ou@put  voltage:
208 or 240 VAC only: Jumper wire to E20 (already

connected).
120, 120/208,  or 1201240 VAC: Wire to the terminal  block.

II E5 I Wire to the tank capacitor. II
E6

E8

E9

Transformer wire 10.

Depends on ou@ut  voltage:
120,120/208,  or 1201240 VAC: Wiie to cabinet ground.
208 or 240 VAC: No connection.

Depends on output voltage:
208 VAC only: Transformer wire 12.
240 VAC only: Transformer wire 13.
120,120/208,  or 120/240 VAC: Transformer wire 11.

I I El0 I Wire to the terminal  block. II
El2

El5

Depends on input volfage:
120 VAC: Tramfomm  wires 7 and 9.
All other input voltages: Transfomm  wire 9. 0

Wire to the DC fuse.

El6

El7

El8

Transfomer  wire 4A.

Negative (-) battery cable.

Transformer wire 1 A.

El9

E20

Depends on ou@ut  voltage:
208 or 240 VAC: Wire to the terminal block.
120 VAC: No cam&n.
120/208  VAC: Transfomm  wire 12.
120/240  VAC! Transformer wire 13.

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.



Auxiliary Board Layout

30
E3
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50, Hz 220/230/240  VAC Models: Auxiliary Board Connections

800-20

AUXILIARY Board Connection

Jl

E8

II El0

Wire Description
Ribbon Cable  to  Jl cm the power board and  to  53 on the logic board.

Transformer wire 1

Negative (-)  battery cable.

Transformer  wire 4.

Depends on input voltage:
220 VAC: Trmsfonner  wire  7.
230 VAC: Transfomer  wire  6.
240 VAC: Transformer  wire  5.

Depends on input voltage:
220 or 230 VAC: Transfomm  wire 5.
240 VAC: Transformer wire 6.

Depends on input voltage:
220 VAC: Transformer wire  6.
230 or 240 VAC: Transformer  wire  I.

Wire to backfeed  relay terminal 4.

Dependr  on ou@,ut  voltage:
220 VAC: Transformer wire 12 .
230 or 240 VAC: Transformer wire il.

Depends on input  voltage:
220 or 230 VAC: Transformer wire 13.
240 VAC: Transhner wire 12.

Wire  to b&feed  relay terminal 6.

60 Hz, 120 VAC Only Models: Auxiliary Board Connections
AUXILJARY  Board Connection Wire Description

I

II Jl

E3

Ribbon Cable  to  Jl on the power board and  to  53 on the logic board.

I Trmsfomer  wire  1.

II E4 I Negative (-)  battery cable. I I

II E5 I Trmsfomm  wire  4. II
E6

El0

Transformer wire  5.

Wire to back&d  relay terminal 4.

El4 Wire to backfeed  relay terminal 6. II
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60 Hz, 120/208/240  VAC Models: Auxiliary Board Connections I
AUXILIARY Board Connection Wire Description

Jl Ribbon Cable to Jl on the  power board and to 53 on the logic board.

E 3

EM

E5

Transformer wire 1.

Ne@ive  (-) battery cable.

Transformer  wire  4.

E6

E 7

E8

El0

El1

Depends on input  vol tage:
120 VAC: Transfom~er  wires 5 and  8.
2 0 8 VAC: Transformer wire 6.
2 4 0 VAC: Transformer wire 5.

Depends on input vol tage:
1 2 0 VAC: Transformer wire 6.
2 0 8 VAC: Transikrmer  wire 5.
2 4 0 VAC: Tramfomer  wire 6.

Depends on ou@ut vol tage:
120 VAC only: No wmecSion.
2 0 8 VAC or 120/208  VAC: Tramfoma tie 13.
2 4 0 VAC or 120/240  VAC: Transformer wire 1 2 .

Wire to backfeed  relay terminal 4.

Depends on input vwltage.
120 VAC: No connection.
2 0 8 or 240 VAC: Transformer wire 7.

El2 Depends on ou@ut vohge:
208  or  240  VAC onlv: Wire to cabinet mound. II

El4

120 only, 120/208  or 1201240 VAC: No cmmection.  -

I Wire to backfeed  relay terminal  6. I

Depends on input  vol tage:
120 VAC: No wonection.
208  or  240  VAC: Transformer wire 8.

Depends on output  vol tage:
208 or 240 VAC only: Transformer  wire 11.
17” 130l7~R  nr 12017411  VAC. No cnnnecticm
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Backfeed  Relay Driver Board Layout

II-d&feed  Relay Driver
Board Connections

Jl
J2

Description:

Wire  harness  to  barkfeed relay posts “0:  “1,” “2,” and “8.”

Jumper; set for either 5 120 or 2200.

Power Factor Module Board Layout

E6-,

PFM Circuit Board Wire Description Wire Description
Connectioo 500,700, and 850 VA 1.15 and 1.4KVA

El Wire to the s ide of  the PFM resis tor  closest  to  the Wire to the closest  s ide of  the PFM resistor .
tank capacitor.

E2 Wire  to  the posi t ive (+)  PFM capaci tor  terminal . Wii to the closest PFM capacitor terminal.
E3 Wire to the tank  capacitor. Wiie to middle texmiml  block terminal.
E4 Wire to E9 on the power board. Wire  to end terminal block terminal.
ES Wire to the negative (-) PFM capaci tor  terminal . Wiie to the far  PFM capacitor terminal.
E6 Wiie to the remaining s ide of  the PFM resis tor . Wire to the far  end of the PFM resistor.

0
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Backfeed  Relay Layouts

500,700, and 850 VA

Linecord  Ll or L2 or Linecord Neutral or Line
Line  Filler  Board E3 Filter Board E4

From Power Board El3 \ From Power Board El I

1.15 and 1.4 KVA

Relay Driver Board Jl-I
From Auxiliary Board El0 1 \ From Auxiliary Board El4

[I  BackfeedRelav  1 Description Description
Connections - (500,700, aid 850 VA) I (1.15 and i.4 KVA)

0 From Relay Driver Board Jl, pin 5.

1 From Relay Driver Board Jl, pin 7.

2 From Relay Driver Board Jl , pin 1 aad From Relay Driver Board Jl , pin 1 or Lie Cord aad
From Line Cord Ll or L2 or Lie Filter Board E3. From Lie Filter Board E4 or Relay Driver Board Jl ,

pin 1.

4 FromPowerBoardEl3. From Auxiliary Board E 10.

6 From Power Board El 1. From Auxiliary Board E14.

8 From Relay Driver Board Jl, pin 3 and From Relay Driver Board Jl , pin 3 or Line Cord aad
From Line Cord Neubl  or Line Filter Board E4. From Line Filter Board El or Relay Driver Board Jl ,
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802 Connection Tables

Logic Board Connections

Jack
-

Jl

J2

53

Pin-

1
2

1
2
3
4
5
6
I
8
9
10
11
12
13
14

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
lb
17
18
19
20
21
22
23
24
25
26

Function

rransfomer  Temp
15  Volts Reference
rransformer  Temp

kxiliary Power
‘ower  Switch A
‘ower Switch B
?ower  Switch A
?ower  Switch B
rnmfonner  Temp  Ref
Not Used
Not Used
AC Amps In  (-1
Transformer Temp
AC Amps ln (+)
Auxiliary +12 Volts
Digi tal  Ground
Auxiliary +12 Volts
Digital Ground

Power
Static Switch On (-1
Relay Snubber (-)
AC Volts Out (-)
AC Volts Out (+)
AC Volts Jn (-1
AC Volts In  (+)
AC Amps Out  (-1
AC Amps Out (+I
Charger Gate (-)
Fail Safe (+)
Auxi l iary  Shunt
Not Used
Not Used
+ Bat tery
Charger  Shunt  (-1
Charger  Shunt  (+I
Heatsink  Temp  (+I
Heatsink  Temp (-1
Digital Ground
Let? Gate
Digital Ground
Right  Gate
Digital Ground
+12 Volts In
Digital Ground
+12 Volts ln
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lackz
54

-
J5

56

J8

J9

-
JIO

-
J12

-
513

-
514

P i
-

1
2

1
2

1
2
3

1
2
3

1
2

1
2
3
4
5
6
7
8
9
10
I1
12
13
14
15
16

1
2

1
2
3
1
2
3
1
2
3

Function

Ambient  Temp
+5 Volts Reference
Ambient Temp
Battery Select
+3 Volts DC Battery
+3 Volts DC Battery Backup
ROM
ROM Address Line
COIlUllOlt
+5 Volts DC

-

Beeper Frequency
CPU Timer
COlNllOll
Ripple counter

Dig&l  Ground
Light  Emitting Diode (L.ED) Panel
Power Switch B
Power Switch B
Not Used
Not Used
Power Switch A
Power Switch A
Not Used
Ready LED (-)
Charger LED
Iwater  LED (- )
Fail Safe  (+)
AlarmLED
+12 Volts DC
+12 Volts DC
FD select
Digital Ground

PFM Tmp
+5 Volts DC
PFM Tmp
user  Power Select
+12 Logic
+12 Fused
+12 Auxiliary
Readv  to  Send,
Ready to Receive
Chassis  Ground
Clear  to Send
Ready to Receive
Chass is  Ground
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q zEzE
Logic Board Connections

Jack

J15

J16

517

Pill Function

Handheld
I Digital Ground
2 Transmit
3 Ready to Transmit
4 Ready to Receive
5 Ready to Receive
6 Fused  +I 2 Volts DC

COlWll~
1 Not Used
2 Fused  +12 Volts DC
3 Ready to Transmit
4 Not Used
5 Transmit
6 Not Used
I Clear  to Send
8 Not Used
9 Ready to Send
10 +12 Volt DC Level
11 +I2  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 Nordly  Open
21 Jnverter  Normally Closed
22 Alarm CoInIIlon
23 Jnverter  Nonndy  Open
24 Alum  Normally Closed
25 hverter  common
26 Not Used

EXtlXllal
1 External
2 Digital Ground

3
0
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Jack-
E4
E S
E6
E7
E8
E9

El0
El1
El2
El3
El4
El5
El6
El7
El8
El9
EZO
J l

J2

13

-
iOVA

Pill-

1
2
3
4
5
6
7
8
9
1 0
1 1
1 2
13
1 4
15
1 6
1 7
1 8
1 9
20
21
22
23
24
25
26

wer Board Connections
Function

AC Volts Out
Transformer Out
Transformer Out
AC Volts Out
AC Volts Out
AC Volts Out
Transformer Out
AC Volts Jn
AC Volts In
AC Volts In
Transfomm  In
(+) Battay
lnvater  Drive A
(-) Battery
Invertex Drive B
AC Volts Out
AC Volk  Out

Logic Cable
Static Switch Drive
Relay Drive
AC Volts Out (-)
AC Volts Out (+)
AC Volts In (-)
AC Volts Jn (+)
AC Amps Out (+)
AC Amps Out (-)
Chqer  Enable
(+) Fail Safe
Auxiliary Shunt
Keyed
KeYd
(+) Battery
Charger Shunt (-)
charger shunt (+)
Heat&k  Temp (+)
He&ink  Temp (-)
Gate common
G&A
Gate common
Gate B
Ground
(+) 12 VDC
Ground
(+) 12 VM:
On/Off Switch
(+) IX to On/Off Switch
(+) DC fbm On/Off Switch
optional charger
Charger Enable
Ground
(+) 12VDC
Keyed
(+ji2mc
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1.15 and 1.4 KVA Power Board Assembly Connections

Jack
-

E4
E5
E6
E7
E8
E9
El0
El1
El2
El3
El4
El5
El6
El7
El8
El9
E20

Jl

J2

Pin
-

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

1
2

Power Board Connections
Function

AC Volts Out
Transformer Out
Transformer Out
AC Volts Out
AC Volts Out
AC Volts Out
Transformer  Out
AC Volts In
AC Volts III
AC Volts In
Transformer  In
(+I Ba-w
Inverter  Drive A
(-) Battery
lnvater  Drive B
AC Volts Out
AC Volts Out

Logic Cable
Stat ic  SwitchDrive
Relay Drive
AC Volts Out (-)
AC Volts Out (+)
AC Volts In (-)
AC Volts In (+)
AC Amps Out (+)
AC Amps Out (-)
Charger Enable
(+) Fail Safe
Auxi l iary  Shunt
K e y e d
K e y e d
(+) Battery
Charger  Shunt  (-)
Charger  Shunt  (+)
Heatsink  Temp (+)
Heatsink  Temp (-)
Gate Common
Gate A
Gate Common
Gate B
Ground
(+) 12 VDC
Ground
(+I 12 VDC

On/Off Switch
(+) DC to On/Off Switch
(+) DC l?om On/Off Switch



1.15 and 1.4 KVA Power Board Assembly Connections
Power Board Connections

Jack Pin Function

53 Optional  Charger
I Charger Enable
2 Ground
3 (+) 12 VDC
4 Keyed
5 (+) 12 VDC
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1.15 and 1.4 KVA Power Board Assembly Connections

Jack

E l
EZ
E3
E4
ES
E.6
E l
ES
E9
El0
El1
El2
El3
El4
El5
El6
Jl

Auxiliary Board Connections~
Pill Function

Suppressor Capacitor
Ground
Drive B
C-1  B-v
Drive A
Transformer  In
(Refer to Transformer Schematic)
(Refer to Transformer  Schematic)
AC Volts In
AC Volts  In
(Refer to Transformer Schematic)
(Refer to Transformer  Schematic)
AC Volts In
AC Volts In
(Refer to Transformer Schematic)
(Refer to Transformer  Schematic)

Logic  Cable
1 Stat ic .  Switch Drive
2 Relay Drive
3 AC Volts Out (-)
4 AC Volts Out (+)
5 AC Volts In  (-)
6 AC Volts In (+)
7 AC Amps Out (+)
8 AC Amps Out (-)
9 Charger Enable
10 (+) Fail Safe
1 1 Auxi l iary  Shunt
12 K e y e d
13 Keyed
14 (+)  Battery
15 Charger  Shunt  (-)
16 Charger  Shunt  (+)
17 Heat&k  Temp  (+)
18 Heatsink  Temp  (-)
19 Gate Common
20 Gate A
21 Gate Common
22 Gate B
23 Ground
24 (+)  12 VDC
25 Ground
26 (+)  12 VDC

I
0

.



e Power Factor Module Board Connections

E6 1 PFM Re&tor  Neutral

Backfeed  Relay Driver Board Connections

Pin Function

1 AC Input  Hot
2 Not Used
3 AC Input Neutral
4 Not Used
5 Relay Coil AC Hot
6 Not Used

3 1 Relay Reference z 200 Volts AC

500~850VA  Line Filter Board Connections (WV Option, Not Used on Newer Models)

1.15 and 1.4 KVA Line Filter Board Connections (mV Option)

Jack 1 Function
I

El 1 AC Lie Out to Relay
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803 Block Diagram
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6
FEQFEI  .I5 (L 1.4K”A

804 System Schematics

FE/QFE  500,700, and 850 VA

6
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8
FOOFE,.IS& ,.MvA

FE/QFE 1.15 and 1.4 KVA

8

Section 800 -Pictorial Layouts and System Schematics 800-35



BOO-36 Section 800 -Pictorial Layouts and System Schematics












