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ADDENDUM
INSTALLER’S CONNECTIONS

INSTALLER’S INFORMATION NOTES
FOR

LORAIN@ RECTIFIERS

Remote voltage sensing lead connections should be made to the rectifier side of any
battery protective or disconnect devices present.

If a temperature compensation module is used to regulate rectifier output voltage, the
temperature compensation module battery connections should also be made to the recti-
fier side of any battery protective or disconnect devices present.

CAUTION

Turn off all rectifirs before removing any lea&s from a previously installed battery charge tem-
perature compensation module.

Power Products I1 122 F Street I Lorain, Ohio 44052-2293 I(440) 288-l 122

In Canada:
RELTEC Canada
122 Edward St./St. Thomas, Ontario N5P 122 I(519) 6310780
In Mexico:
Pmductos RELTEC de Mexico S.A. de C.V.
Apartado Postal 77001/ Mexico 10 D.F., MX 11200 I(525) 576-8277
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PREPARATION FOR
SHUTDOWN

LORAIN e MODEL RL AND RHM
SERIES RECTIFIERS

This instruction manual contains various testing, adjustment, and maintenance procedures in which the rectifier
will be shutdown either before or during the procedure. Before performing any of these procedures the load sharing
lead if installed must be removed using the following procedurethen reinstalled after the test or adjustment is made.
If the load sharing lead is not removed during these procedures there is a potential for service interruption.

CAUlTON

Before n3wuing the rectifierfrom  service, pnn&imas shadd he made to iwarp  thatpower to critical
&ads is not interrupted, and that any external 05 Ql- Qs.wci~ted with the reCtifier  Qlt?
disabled if possible. If the extended alarms cannot be disabled at the remote location. the
appropriate personwl  shmdd  ha noti@zd  to disregard any 05 al- extendedfivm  the rectifier
while this pl-ocedw-e  fs in prays. Iftheloodmustbemaintainedwhiletherectifierisremowd
from s-ice. thefollowing amsrdemtions should be made:

a) lf the rectifier is operating in parallel with one or more additional rectiiiers, can the remaining rectifier(s) power
the load? If not, the load must be shutdown or an alternate DC source must be used.

b) lf a battery is to be used to provide load power during rectifier shutdown, is the battery fully charged and
capable of powering the load for the time required to make the adjustment,

1) Place the AC INPUT circuit breaker to the OFF position,

2) Refer tothe Power Data sheet for location of the load sharing lead

3) Disconnectthe load sharing lead from the terminal block and insulate exposed end

4) Restart the rectifier by referring to the rectifier instruction manual starting and stopping section.

5) Perform the desired test, adjustment, or maintenance procedure in the rectifier instruction manual.

6) When the test, adjustment, or maintenance procedure is complete place the AC INPUT circuit breaker to the
OFF position.

7) Reconnect the load sharing lead removed in an earlier step.

8) Restart the rectifier by referring to the rectifier instruction manual starting and stopping section

9) This completes the procedure,

Page 1



Section 5350

I
1
I
I
IL
1
1
I
I
I
I

I
LOrain PrOdUCtS  I 1122 F Street I Lorain, Ohio 44052-2293 I(216) 286-1122

,n C a n a d a  :

RELTEC Canada
1

R E L T E C ”  -
122 Edward St. / St.Thomas,  Ontario NSP 122 I(519) 631-0780

In Mexico :
Productor  Lorain de Mexico 5.A. de C.V.
Apartado Postal 77001  /Mexico 10 D.F.. MX 11200 I(905) 5768277

Page 2



LORAIN PRODUCrS
Operating Methods and
Circuit Description

MODEL RHM100DS8 FLOTROLe  RECDFIER
SPEC NO. S4S4glooO
SPEC NO. S45481700

MODEL RHM288D58  FLOTROLe  RECDFIER
SPEC NO. 547201400
SPEC NO. 547201900

MODEL RHM4WDSB FLOTROLe RECllFlER
SPEC. NO. 548103800
SPEC. NO. 548184lB8

Section 3846
IwueVl, February25.1994

1.

2.

3.

4.

5.

CONTENTS PAGE

DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

CONTENTS PAGE

Low Current Alarm Adjustment . . . . . . . . . . 11
Overvoltage Shutdown Adjustment . . . . . . 12
Load Sharing Adjustment . . . . . . . . . . . . . . . 13
Ripple Regulator Adjustment . . . . . . . . . . . . 13

TEST APPARTUS . . . . . . . . . . . . . . . . . . . . . . . . . 1

INSTALLATION . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6. CIRCUIT DESCRIPTION . . . . . . . . . . . . . . . . . . . 14

Physical Considerations . . . . . . . . . . . . . . . . . . 1
Initial Startup and Checkout . . . . . . . . . . . . . . 2
Electical Connections . . . . . . . . . . . . . . . . . . . . 3
Alarm and Control Connections . . . . . . . . . . . 4

OPERATION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

Starting and Stopping . . . . . . . . . . . . . . . . . . . 5
Controls and Indicators . . . . . . . . . . . . . . . . . . 5
Metering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
Float Charging . . . . . . . . . . . . . . . . . . . . . . . . . . 6
EqualizeCharging . . . . . . . . . . . . . . . . . . . . . . . 6
Overvoltage Shutdown . . . . . . . . ., . . . . . . . . . 6
Ripple Regulator Circuit . . . . . . . . . . . . . . . . . .
Batteryless Operation M

t$

7
Option) . . . . . . . . 7

Negative Sense Loss ( Y ption) . . . . . . . . . . 7
Cooling FansandTemperature
Sensors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
Fuses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
CircuitCards . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

ADJUSTMENT5 . . . . . . . . . . . . . . . . . . . . . . . . . . 8

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
InputVoltageRangeAdjustment . . . . . . . . . 8
Float Voltage Adjustment . . . . . . . . . . . . . . . . 8
EqualizeVoltage  Adjustment . . . . . . . . . . . . . 9
Current LimitAdjustment . . . . . . . . . . . . . . . . 9
LowVoltage Alarm Adjustment . . . . . . . . . . 10
High Voltage Alarm Adjustment . . . . . . . . . . 10

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
AC Input Circuit . . . . . . . . . . . . . . . . . . . . . . . . 14
Power Supply Assembly A8 . . . . . . . . . . . . . . 14
Power Circuit . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Voltage and Current
Regulation Circuitry . . . . . . . . . . . . . . . . . . . . . 16
Voltage Reference and Error
Detection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
Current Sensing and
Current Regulation . . . . . . . . . . . . . . . . . . . . . 17
Pulse Generation Phase
Control Circuits . . . . . . . . . . . . . . . . . . . . . . . . . 17
Current Walk-in Circuit . . . . . . . . . . . . . . . . . . 18
Negative Load Sharing Circuit . . . . . . . . . . . . 18
Alarm Circuits . . . . . . . . . . . . . . . . . . . . . . . . . . 19
Ripple Regulator Circuit Card Al 1 . . . . . . . . 20
Fuse Alarm Circuit . . . . . . . . . . . . . . . . . . . . . . 20
Temperature Sensing Circuit . . . . . . . . . . . . . 20

7. TROUBLESHOOTING . . . . . . . . . . . . . . . . . . . . 21

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Use of theTroubleshooting
Chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
Rectifier Repair Procedures . . . . . . . . . . . . . . 22
TestProcedures . . . . . . . . . . . . . . . . . . . . . . . . . 22

8. MODEL DATA . . . . . . . . . . . . . . . . . . . . . . . . . . 32

APPENDIX



1. DESCRIPTION

1 .Ol This FLOTROLe Rectifier is designed to operate
from nominal 208 VAC or 240 VAC 60 Hz input, to
maintain a battery in a fully charged condition while
powering a load.

1.02 Float Charoina: The RHM Series rectifiers
provide constant output voltage; therefore, output
current remains equal to load current as long as load
current does not exceed a predetermined, adjustable
value. This mode of operation is known as float
charging. Since, in normal operation, the battery is not
required to furnish load current, it remains in a fully
charged condition.

1.03 Eaualize Charaina: If a higher DC voltage is
required to equalize the charge on all battery cells. the
FLOAT/EQUALIZE switch can be operated locally to
obtain higher equalize charge voltage. The equalize
function may also be controlled from a remote location
if desired. Refer to the Power Data Sheet for details.

1.04 Current Limitina: When an AC power failure
causes banery discharge, or if a DC overload occurs, an
output current limiting circuit prevents the increase of
output current above a predetermined value.

1.05 Paralleling The RHM Series rectifiers are
equipped with an automatic current limiting circuit.
This circuit enables the paralleling of an RHM Series
rectifier with any other battery charger which can be
adjusted to the same output voltage. In addition, a
forced load sharing circuit is furnished which ensures
proportional sharing of total load current between
paralleled LORAINe RL or RHM Series rectifiers of the
same output voltage rating when interconnected with
external load sharing wiring.

1.06 Overvoltaae  Shutdown: If rectifier output
voltage increases beyond a preset value while delivering
greater than 3% of rated output current, a circuit trips
open the AC INPUT switch to disable rectifier output

2. TEST APPARATUS

2.01 The test equipment listed below is sufficient to
perform any test or adjustment procedure detailed in
this instruction manual.

Description

Power Supply

Test Load

Digital
Multimeter

AC Ammeter

Oscilloscope

Insulated
Screwdriver

Section 3846

Power Mate Model BP 60D (O-60 VDC
at 1.2 amp), or equivalent

Dependent upon rectifier current
rating

Fluke, Model 8022A. or equivalent

O-60 amps

Tektronix Model T921, or equivalent

General Cement Type 8728A. or
equivalent

3 .  lNSWLl.ATlON

Phvsical Considerations

3.01 Equipment placement at the central office
location should be given consideration, as discussed in
the following paragraphs.

342 Relav Rack Mountinq (Models RHMlWD50  and
RHMZOODM only):

a) A 19 inch wide rectifier may be mounted in a
relay rack with 1.75 inch multiple drilling, and a
23 inch wide rectifier may be mounted in a relay
rack with either 1.0 inch or 1.75 inch multiple
drilling.

b) Adapter plates to permit mounting of these
rectifiers in 30 inch wide relay racks are available
for all models except Models RHMlOOD50,  Spec
No. 545401700 and RHMZOODSO, Spec. No.
547201900.

There are two types of 30 inch relay racks in use.
They are Chomsl and Unistrut type. The adopter
plates for each are not interchangeable.

4 The Model RHMlOODSO Rectifier, Spec. No.
545401700, and the Model RHM200D50
Rectifier, Spec No. 547201900, are equipped
with specially designed adapter plates which
permit mounting of the rectifier in a Northern
Telecom inc. DMS-10 Power Bay. Refer to the
Power Data Sheet for mounting details.

Page 1
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3.03 Wall Mountina: (Models RHMlOOD50 and
RHMZOODSO only): The relay rack mounting angles
furnished with these models may be positioned at the
rear of the cabinet to form a 23 inch wide unit The unit
may be mounted on any wall capable of supporting the
load. Rectifier weights are listed in Table 3-l for
convenient reference:

Model Weight

RHMlOODSO 1 205 Ibr.

RHMZOODSO 1 460 Ibs.

Table 3-l

3.04 Floor Mountina: The Model RHM400D50
Rectifier is designed exclusively for floor mounting. The
base of this rectifier model is drilled to accommodate
four mounting bolts to secure the rectifier in position.
The Model RHMlOOD50  and RHMZOODSO Rectifiers may
also be floor mounted by using accessory floor stands.
Refer to the Power Data Sheet for further information.

3.05

a)

b)

Rectifiers should be mounted so ventilating
openings are not blocked and air entering the
cabinets does not exceed +50° C (+ 122” F).

If the rectifier is mounted above or between
other heat producing equipment, a minimum
spacing of 5:25 inches between units is required.
Baffle plates between equipment cabinea may
be necessary to avoid overheating. Heat
dissipation of rectifiers covered in this manual is
listed in Table 3-2 as follows:

Model
Heat

Dissipation

1 RHMlOOD50  1 31BSETUlhr 1

1 R H M Z O O D S O  1 5B25BTUlhr I

( RHM~oODSO I  74OOBTUlhr I

a) Prewrina to Startflnitiallv)

1) Operate the rectifier AC INPUT switch and
BATTERY DISCONNECT circuit breaker CBl
(Models RHMlOOD50  and RHMZOODSO only)
to the OFF position and operate the
FLOAT/EQUALIZE switch to the FLOAT
position.

In the Model RHM400D50  Rectifier, the output
disconnect device is not a circuit breaker but a
r e m o v a b l e  l i n k  d e s i g n a t e d  B A T T E R Y
DISCONNECT. This link should be removed
before proceeding.

2) Insure that the proper fuse sizes are
provided and removed from the rectifier.
Refer to paragraph 4.14 for correct fuse
sizes.

The Model RHM400D50  rectifiers only are
equipped with a DC OUTPUT fuse designated FL
This fuse is bolted into the unit and may be
checked for proper fuse sire without removing
the fuse from the unit.

3)

4)

Make all installer connections in accordance
with the Power Data (PD) Sheet furnished
with this manual. Refer also to paragraph
3.07 through 3.19 for further reference
information.

Insure that the rectifier power transformer
tap adjustments are correct for the
prevailing AC input voltage. Refer to
paragraph 5.03 of this instruction for
voltage tap adjustments.

b) Rectifier Stattu~ and Checkout

Table 3-2

Initial Startup and Checkout

3.06 When placing the rectifier into service, it should
be adjusted and checked to assure proper operation.
Use the following procedure:
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1) Install all fuses, insure that the external AC
distribution fuses are correct, and close the
output disconnect device. On Models
RHMlOODM and RHMZOODSO, operate the
BATTERY DISCONNECT circuit breaker CBl to
the ON position. In the Model RHM4OOD50
Rzdfier, install the BATTERY DISCONNECT
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lf the rectifier is connected to battery, predmrge
the rectifier’s DC output filter capacitors before
operating BATTERY DISCONNECT Circuit
B reake r  CB1 ( M o d e l s  RHMIOODSO and
RHM200D50) o r  insta.lling B A T T E R Y
DZSCONNECT link S2 /Model RHM400D50)  by
fol lowing the startup procedure detailed in
Paragraph ?.I?.

2)

3)

4)

5)

Apply AC input power by closing the
external AC distribution fuses or circuit
breaker, and operating the AC INPUT switch
on the rectifier to the ON position. The
rectifier should start and the output voltage
should be within the range of 48 to 54VDC.

Check the rectifier current limit circuitry by
loading the rectifier to at (east 120% of the
rated output of the unit If the existing load
is less than rated load, a resistive test load
may be connected to the DC output
terminals of the rectifier. The rectifier
should limit its output current at 110% of
rated output. If adjustment is required,
refer to paragraph 5.06 of this manual.
Remove the test load after check or
adjustment.

The float output voltage of the rectifier
should be checked and adjusted to meet
load conditions. Unless otherwise specified,
the rectifier has been factory adjusted to
provide 52.08 VDC during float operation.
This is based on a float charge of 2.17 volts
per cell for a 24cell battery. When charging
a 23-cell battery, or when a higher or lower
voltage per cell is desired, the float output
voltage can be changed by adjusting the
FLOAT ADJUST potentiometer, accessible
through a hole in the front panel of the
rectifier. Turn the potentiometer adjust-
ment screw slowly clockwise or counter-
clockwise as necessary. Voltage should be
monitored at the battery while adjusting
float output. The rectifier thereby
compensates for distribution losses, and the
battery remains fully charged.

Operate the rectifier FLOAT/EQUALIZE
switch to the EQUALIZE position and note
the equalize output voltage. Unless other-
wise specified, the rectifier has been factory

6)

Section 3B46

adjusted to provide 54 VDC during equalize
charge operation. This is based on an
equalize charge of 2.25 volts per cell for a
24-tell battery. When charging a 23-cell
battery, or when a higher or lower voltage
per cell is desired, the equaize output
voltage can be changed by adjusting the
EQUAUZE ADJUST potentiometer, accessible
through a hole in the front panel of the
rectifier. Turn the potentiometer adjust-
ment screw slowly clockwise or counter-
clockwise as necessary. Voltage should be
monitored at the battery while adjusting
equalize output, thereby allowing the
rectifier to compensate for distribution
losses.

Return the FLOATJEQUAUZE switch to the
FLOAT position. Before placing the rectifier
into service, refer to Table 3-3 and note the
factory settings of the overvoltage shut-
down circuit and the high and low voltage
alarm circuit If these factory settings are
acceptable, the rectifier may be placed into
service. If readjustment of these circuits is
required to meet customer requirements,
follow the appropriate adjustment
procedure referenced in Table 3-3 before
placing the rectifier into service.

Adjustment
I

;“,

1 O;;zi;-$ 1 55.0voltsDC 1 5.10 1

Table 3-3. Shutdown and Alarm Levels

3JJ7 Wirinq: All wiring and branch circuit protection
should follow provisions of the current edition of the
National Electric Code. Referenced to the 1987 edition
for specific requirements are:

Article 240-6 Branch Circuit Rating

Table 316-16 (75” C) Ampacity of Power Conductors

Page 3
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DANGER

AUrectifiaecoveredbythisinstnrctionm~
operate from AC v&age capable of p&u&g
sevare. perhaps fat+ elecb-icai ahack Before
commeau5nginWUabq~ethatACamiDC
wurcea are OompleteZy disccnnected  cr disabkd.

3.08 Gelleral

MODELS RHh41WD5B AND RHMZWD59

To gain access to the installer input and output terminal
blocks (TBl and TB2) and the alarm-control terminal
block TB3 of the rectifier, loosen the two twist-type
fasteners on the front cabinet door and pivot the door
outward on its hinge.

MODEL RHMBBD50

To gain access to the installer input and output terminal
blocks (TBl and TB2) and the alarm-control terminal
block TB3 of the rectifier, release the two twist-type
fasteners on the access door at the top front of the
rectifier cabinet and pivot the door downward on its
hinge.

3.ll9 Inout Connections: Connect the three phase AC
21X/240 volt, 60 Hr. power leads at terminals Ll, L2 and
L3 on terminal blockTB1.

3.10 Outout Connections: Connect DC output leads
to output terminals POS and NEG on terminal blockTB2.

3.11 Earth Ground (Green Wire) Connections: A
frame ground lug (GND). located near terminal block
TBl, must be connected to an earth ground (green
wire). Do not connect to power system neutral.

Alarm and Control Connections

WARNING

Polarity  of the titcge sensing leads is criticcL
when ccMecting tJw.?e lead& verify Mecticna
c a r e f u l l y  tc w e  correct polarity, terminal 1
P) end 2 (-) on terminal bbck 232.

3.12 Local or Remote Voltaae Sensina:Terminals 1
(positive) and 2 (negative) on terminal block TB3 are
provided as voltage sensing terminals. These terminals
may be connected at the output of the rectifier or
extended to sense the voltage at a remote location. To
achieve the most effective regulation of output voltage,

Page 4

the sense leads should be extended to the battery or
power board at which regulation is required.

The high voZtage  shutdcwn circuit is connected
across the output voltage leads.

3.13 Load Sharina: This rectifier is equipped with a
negative load sharing circuit which will enable it to
divide the load in proportion to the output current
ratings, with any other rectifier equipped with a
compatible circuit. When both rectifiers have com-
patible load sharing circuits, a load sharing connection
should be made between the load sharing terminals of
each rectifier. The load sharing terminal of these
rectifiers is located at terminal block TB3 terminal 3.
Refer to the Power Data Sheet for recommended size of
the load sharing lead and terminal block capacity. For
proper operation, it is essential that each rectifier be
adjusted per Paragraph 5.11.

3.14 Remote Eaualize Control: The equalize mode of
operation can be remotely controlled by providing a
closed circuit between terminals 4 and 5 of TB3. An
open circuit between these terminals restores
operational mode control to the FLOAT/EQUALIZE
switch on the rectifierfront panel.

3.15 Rectifier Fail Alarm: -During normal rectifier
operation, positive battery is provided at TB3 terminals 9
and 12 to provide an external normal operation
indication. If the rectifier is turned off, or in the event of
low or high output voltage, loss of input power, or fan
failure, positive battery is removed from TB3 terminals 9
and 12 and applied to TB3 terminals 7 and 10 to actuate
external rectifier fail alarms.

If closed loop actuated alarms are desired,
disconnect and insulate the jumper leads from
TB3 terminals 8 and 11. Closed loop rectifier fail
alarms are then provided at TB3 terminals 7 to 8
mtd 10 to 11 durfng a rectifier fail condition.

3.16 Low Current Alarm: When the rectifier is
operating normally and supplying greater than 3% of
rated output current positive battery is provided at TB3
terminal 13 to provide an external normal operation
indication. lf rectifier output decreases below 0.5% of
rated current, positive battery is removed from TB3
terminal 13 and applied to TB3 terminal 15 to actuate
external low current alarms



If closed loop actuated alarms are desired.
diSCOMeCt  and irmlate  the JiLmper lead from TB3
terminal 14. A closed 1000  low current alarm is
then provided at TB3 twminQls  14 to 15 during a
low current alarm condition.

3.17 Phase Loss/Reduced Load Alarm: If for any
reason the rectifier experiences a high ripple condition
caused by an AC input phase loss, an alarm is activated
and the rectifiers output voltage and current will be at a
reduced level. Extended alarm contacts are activated to
provide closed loop circuits between terminals 26 to 27
and 29 to 30 of terminal block T83, while open loop
circuits are provided between terminals 25 to 26 and 28
to 29 of terminal block T93. During normal operation,
closed loop circuits are provide between terminals 25 to
26 and 28 to 29 of terminal block T83, while open loop
circuits are provided between terminals 26 to 27 and 29
to 30 of term,inal block T93.

3.18 Voltmeter Switch Defeat: When furnished from
the factory, the rectifier voltmeter will indicate zero
volts when the rectifier is turned off. if battery voltage
indication is desired with the rectifier off, connect a
jumper toT93 terminals 17 and 18.

3.19 Rectifier Charae Mode Indication: When this
rectifier is operating in the float charge mode, positive
battery is provided at T83 terminal 19 to provide an
external float charge indication. When the rectifier is
operating in the equalize charge mode, positive battery
is removed from T83 terminal 19 and applied to T83
terminal 21 to provide an external equalize charge
indication.

lf closed loop charge mode indication3  are
desired, disconnect and tilate the jumper lead
connected at TB3 terminal 20. During float
charge operation, a closed loop is provided at
TB3 terminals 19 and 20. During equalize charge
operation, a closed loop is provided at TB3
terminals 20 and 21.

4. OPERATION

Startina and Stoooinq

4.01 The rectifier may be started or stopped by
operating the AC INPUT switch, located on the front
door, to the ON or OFF position. respectively.

Section 3846

4.02 The rectifier will automatically restart after an
AC power failure.

Controlsand Indicators

4.03 The following controls and light emitting diode
indicators control the operation and indicate the status
of the rectifier. All controls and indicators are located
on the rectifier front panel unless otherwise noted.

a)

b)

3

4

r)

AC INPUT Switch: This switch starts or stops the
rectifier when placed to the ON or OFF position.
respectively.

BATTERY DISCONNECT Device: In Models
RHMlOOD50  and RHMZOOD50, BATTERY
DISCONNECT circuit breaker C81 is placed to the
OFF position to disconnect the rectifier from the
battery. In Model RHM4OODSO.  removal of the
BATERY DISCONNECT link adjacent to the DC
output fuse disconnects the rectifier from the
battery.

FLOAT/EOUALIZE Switch: When this switch is in
the FLOAT position, sufficient voltage is
provided to maintain the battery in a fully
charged condition while supplying load
demands. When this switch is placed in the
EQUALIZE position, the rectifier output voltage
is increased to equalize the charge of all battery
cells. Refer to Paragraph 4.05 through 4.07.

*POWER ON Indicator: Illuminates when the AC
input voltage is present and the AC INPUT switch
is in the ON position.

‘HIGH VOLTAGE ALARM Indicator: Illuminates
when the battery voltage increases to a
predetermined adjustable high voltage alarm
value. The high voltage alarm circuit monitors
the battery voltage continuously; therefore, this
alarm is operational even when the rectifier is
turned off.

‘LOW VOLTAGE ALARM Indicator: Illuminates
when the battery voltage decreases to a
predetermined adjustable low voltage alarm
value. The low voltage alarm circuit monitors
the battery voltage continuously; therefore, this
alarm is operational even when the rectifier is
turned off.

Page 5
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The LOW VOLTAGE ALARM indicator may
illuminate &ring a battery recharge condition  if
the rectifier operates in the current limiting
mode, and reduces output voltage accordingly.
This is normal operation, .and the alarm will
extinguish as the battery voltage increases.

9)

h)

i)

*LOW CURRENT ALARM Indicator: Illuminates
when the rectifier is operating and supplying
less than 0.5% of rated output current or when
the rectifier is turned off.

‘FUSE ALARM Indicator: llluminatas  if one or
more fuses Fl through F4 or F7 (Model
RHM400D50 only) should open. On Models
RHMlOLlD50  and RHMZOOD50, this indicator will
illuminate if BATTERY DISCONNECT Circuit
Breaker CBl opens.

*FAN FAILURE ALARM Indicator (Model
RHM4OOD50 onlv): Illuminates if cooling fans Bl
or 92 should fail.

*During an AC power failure, low current alarm,
high or low voltage alarm, failure of fuss Fl or
F2, fan failure, or any time the rectifier is turned
off either automatically or manually, positive
battery is provided for external alarms. (Refer to
Power Data Sheet for details.)

Meterinq

4.04 A DC ammeter and a DC voltmeter indicate
rectifier output current and voltage, respectively. Pin
jacks are also provided for connection of a portable
voltmeter.

Float Chaqinq

4.05 The RHM Series Rectifiers provide a constant
output voltage; therefore, output current remains equal
to load current as long as load current does not exceed
the current limit setting. This mode of operation is
known as float charging. In normal operation, the
battery is not required to furnish load current and
remains in a fully charged condition.
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If the current demand by the load exceeds the
current timit setting, the battery is required to
furnish the difference and s&sequently  begins
discharging.

Eaualiae Chaminq

4.06 Higher charging voltage is sometimes required
to equalize the charge of all battery cells. To obtain this
voltage, operate the FLOATlEQUALlZE switch to
EQUALZE position. To restore usual float operation,
operate the switch to the FLOAT position.

4.97 The equalize function of the rectifier can also be
initiated from a remote location, if desirad. (Refer to
Power Data Sheet.) When the equalize function is
controlled remotely, the FLOAT/EQUAUZE switch on the
rectfifier is disabled.

WARNING

Da not mpply equalize voltage far a langm period
tJmn nq. Phdoq@ higher charge v&age
will cwerhvge the battery cells and reduce
battery Zife.

DvervoltaaeShutdown

4.9B If rectifier output voltage exceeds a preset
adjustable overvoltage limit, the AC INPUT switch opens
and automatic rectifier shutdown results. To restart the
rectifier after an overvoltage shutdown, simply return
the AC INPUTswitch  to the ON position.

4.09 This rectifier contains a circuit which permits
selective overvoltage shutdown when two or more
rectifiers are operated in parallel. The circuit allows
operation of the overvoltage shutdown circuit only in
the rectifier which causesthe overvoltage condition.
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In addition to the customer adjustable selective
high voltage shutdown circuit, this FLOTROL*
Rectifier also contains a second non-adjustable
high voltage shutdown circuit. This second high
voltage shutdown circuit is designed to -shutdown
the rectifier in the event of a failure which
inhibits the customer adjustable selective high
voltage shutdown circuit. This circuit assures
that rectifier output wltage will not increase to
a level that could cause damage to the rectifier
or the load. The circuit is proportioned so that
ttke non-adjustabIe  high voltage shutdown point
always remains 2 volts above the adjustable
setting.

The non-adjustable high voltage tdown point is
determined by resistor R88 ( C Option) on theCY
regulator and alarm printed circuit card. Zf
resistor R88 is removed, the non-adjustable high
voltage shutdown circuit is removed and the
selective high wltage shutdown feature of the
rectifier is inhibited.

Rio& Reaulator Circuit

4.10 This rectifier is equipped with a ripple regulator
circuit, located on circuit card All, which continuously
monitors the ripple current across the rectifier DC
output filter capacitors. In the event of a high ripple
current condition caused by the loss of an AC input
phase, the ripple regulator circuit senses the high ripple
across the capacitors and circuitry which reduces rectifier
output voltage and current This permio the rectifier to
continue operating at a reduced capacity until such time
as the phase loss is’corrected. External alarms are also
activated refer to Paragraph 3.17 for details.

Battervless Ooeration ((K+ Ootion)

4.t 1 If rectifier operation off battery is required, a
capacitor assembly, Part No. 425101400, should be
installed on circuit card A7 to stabilize rectifier output
voltage. See Figure 5-1.

Neaative Sense Loss f(?)Ootionl

4.12 Under certain load conditions when two or more
rectifiers are operating in parallel if the negative sense
lead becomes disconnected the rectifier goes into high
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voltage shutdown. The sense loss option will prevent
the rectifier from going into high vottage shutdown.
The circuit does this by having a relay drop out, breaking
the load sharing circuit which in turn stops back feeding
and possible circuit malfunction.

Coolina Fans and Temoerature Sensors:
(Model RHM4OfJDSO only)

4.33 The Model RHM400D50 Rectifier is equipped
with cooling fans and temperature sensors mounted on
heat sink assemblies at the bottom of the cabinet The
cooling fans circulate air through the cabinet to cool the
rectifier, while the temperature sensors continually
monitor both heatsink and air temperature. If air flow
through the cabinet ceases or if heatsink temperature
reaches +Ss” C (+ 185’ F), output current of the rectifier
is reduced to approximately 66% of the full load rating,
and an external rectifier fail alarm is activated, if
connected. In addition, if a cooling fan has failed, a red
FAN FAILURE indicator will illuminate. When the
temperature decreases and fans have been repaired, the
rectifier returns to full load capability and the external
rectifier fail alarm is cancelled.

4.14 Table 4-l lists the rating and types for all the
fuses used in the rectifier. Fuses should be replaced with
thetype and size listed, or equivalent

4.15 To gain access to all fuses in Model RHMlOOD50
and RHM200D50  Rectifiers, simply open the front access
door. To gain access to certain fuses in Model
RHM4OOD50, remove the lower front access panel and
open the hinged front panel.

circaitcards

416 Any of the following circuit cards can easily be
replaced as individual assemblies if the need arises.

Circuit Card

Al-A6 (433401600)
A7 (486508700)
A8 (486562200)
A9 (433852700)
Al l(486569800)
A12-A13(433837100)
(RHM400D50  only)
A14A15 (425702200)
(RHM4OOD50 only)

SCR Firing Circuit Card
Regulator & Alarm Card
Power Supply Card
Alarm Interface Assy
Ripple Regulator Card
Fan Failure Card

LED Asrembly

Page7
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I cI--:- I
I IN

urwg. ‘lode1 Sue

I (Amps) Type

Fl RHM4OOD50 6 0 0 Chase-Shawmut
A2526OOType4

- _ _ - - _

F2
RHMllJlJDSO
RHM200DSO 3
RHM4OOD50
RHMlOOD50 2 0

Bussmann GMT

I F3 I RHM200D50 1 6 0  1 BussmannNoN  t

F4 RHM200DSO 1 5 Lorain Part No.
2483-623-00

F4 RHM4OOD50 6 0 Bussmann NON
F58F6 RHM4OOD50 5 Bussmann MTH

F7 RHM400D50 1 5 Lorain Part No.

1 F3A 1 RHMlOOD50 ) 114 1 BussmannGMT  1

1 F$A8 1 RHMZOODSO ( l/4 1 BussmannGMT  1

FlA,

Fgi
RHM400D50 114 Bussmann GMT

F7b
L I

Table 4-l. Fuse Types and Sires

5. ADJUSTMENTS

General

5.01 The only adjustment that may be required
before operating this rectifier is the input voltage
adjustment This adjustment adapts the rectifier to
operate from nominal 208 VAC. or 240 VAC input.

5.02 Various adjustment potentiometers are
accessible on the front door of the ractlfier and inside on
Regulator and Alarm Circuit Card A7 and Ripple
Regulator Circuit Card All. These potentiometers are
factory adjusted and readjustment is not normally
required.

WARNING

Adjustment of this rectifier should only be
attempted by trained service personnel.
Adjustment outside of mnges OT beyond limits
stated in the Power Data Sheet is not
recommended.
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lnout Voltage Range Adiustment

5.03 This rectifier can be operated from nominal
208V or 24OV, three phase, 60 Hz AC service. To gain
access to adjustment taps on Models RHMlOOD50 and
RHM200D50  open the front access door. To gain access
to adjustment taps on Model RHM4OOD50,  remove the
protective cover at the bottom front of the rectifier.
Make the necessary tap adjustments for the desired AC
input voltage as listed in Table 5-l.

DANGER

ACin@voltage.euaadinthere.ctlfiercancarse
were. perhaps  fat& elecb-ical  ahock. hame
that AC power ia complete& removed from the
rectif ier before attempting input tap
adjlfstments.

Lbrciaecerethatnohadwareisirdwwdy
dropped into the rectifier interior during the
inpa tap adjustment pwmfhe.  Loose hardware
can resdt in short  circuits & permanent
aquipmsnt damage.

Float Voltage Adiustment

5.04 Potentiometer FLOAT ADJUST is accessible
through a hole on the front panel of the rectifier. This
potentiometer sets the value of the float output
voltage. Unless otherwise specified, the float voltage is
factory adjusted to 52.08 VDC (24 cells at 2.17Vlcell).
The potentiometer setting, if changed, should be done
in small increments. Before adjustments are made,
verify that the battery is fully charged.

a) To obtain float output voltage, place the
FLOAT/EQUALIZE switch in the FLOAT position.

b) To increase float voltage, adjust potentiometer
FLOAT ADJUST slowly clockwise. To decrease
float voltage, adjust potentiometer slowly
counter clodcwise.

c) When the setting of potentiometer FLOAT
ADJUST has been changed, allow battery
voltage to stabilize at its new value, then note
whether this value is as desired.

d) Repeat Steps b) and c) as necessary to obtain the
required float voltage.

I
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Model
Nominal Connect

Input Lead to

V o l t a g e Labeled Transformer Tl

RHMlOOD50
RHMZOOD50

RHM4OOD50

D 0ATerminal6 to 0B Terminal 7
20B E 08 Terminal 6 to 0CTerminal7

F 0CTerminal6 to OA Terminal 7

D 0ATerminal6 to 06 Terminal 8
240 E 0B Terminal 6 to 0CTerminal  B

F OCTerminal6 to 0A Terminal B

G 0ATerminal7 to OB Terminal 9
208 H 0B Terminal 7 to 0CTerminal9

I 0CTerminal7  to 0ATerminal9

G 0ATerminal6 to 0B Terminal 9
240 H 08 Terminal 6 to 0CTerminal9

I 0CTerminal6  to 0A Terminal 9
.._LI- r . .--.a.*-.---. . >.~~.A-~ I

When the float voltage is adjusted the equalize
voltage will be affected. It is recommended that
the equalize voltage be checked, and if
necessary, readjusted.

Eoualize Voltaae Adiustment

5.05 Potentiometer EQUALRE ADJUST is accessible
through a hole on the front panel of the rectifier. This
potentiometer sets the value of the equalize output
voltage. Unless otherwise specified, the equalize
voltage has been factory adjusted to 54 VDC (24 cells at
2.25Vlcell). The potentiometer setting, if changed,
should bedone insmall increments.

a) To obtain equalize output voltage, place the
FLOAT/EQUALIZE switch in the EQUALIZE
position.

b) Allow DC voltage to stabilize at its new value.

c) To increase equalize voltage, adjust potentio-
meter EQUALIZE ADJUST clockwise. To de-
crease, adjust potentiometer counterclockwise.

Section 3846

*Unless otherwisesp&fZed, rectifierinputtepsere factoryadjustedfor20B vo/tACZnput.

d) Repeat steps b) and c) as necessary to obtain
desired equalize voltage.

Current Limit Adiustment

5.O6 The value at which the current limit circuit
prevents further increase of output current is set by
potentiometer CURRENT LIMIT ADJUST accessible
through a hole on the front panel of the rectifier.
Unless otherwise specified, the rectifier is factory
adjusted to current limit at 110% of rated load. To
change the current limit setting, observe the following
procedure:

WARNlNC

This rectifier is not rated for mtLtuaw &ty
above 100% of rated current. zdads  of up to
125% may be tolerated for shwt periods of time
(e.g., when  recharging a dischmged  battery).
Prolonged operation over 100% load  may
werheat the rectifier and cause permanent
damage to mme ccmpmente.

a) If the load on the rectifier is not greater than the
desired current limit setting, an artificial load
should be used to insure the amount of load
exceeds the desired output current limit sening.

Page 9



Section 3846

b)

d

To decrease the current limit setting, adjust
potentiometer CURRENT LIMIT ADJUST
counterclockwise until the output current
decreases to the desired limit

To increase the current limit setting, adjust
potentiometer CURRENT LIMIT ADJUST
clodtwise  until the output current increases to
the desired limit.

Low Voftaae Alarm Adiustment

5.07 The low voltage alarm adjustment potentio-
meter R38, located on Regulator and Alarm Circuit Card
A7, sets the value at which fight emitting diode LOW
VOLTAGE ALARM illuminates and an external alarm is
activated, if connected. Unless otherwise specified, the
low voltage alarm is factory adjusted for 47.15 VDC To
readjust this limit, observe the following procedure:

3

b)

Turn off the rectifier by operating the AC INPUT
switch to the OFF position.

Open the front access door on Models
RHMlOClD50 and RHMZOODSO or front access
panel on Model RHM4OODSO. Disconnect the
rectifier from battery by operating BATTERY
DISCONNECT circuit breaker C81 on Models
RHMlOOD50  and RHM200D50 to the OFF
position, or by removing the BATTERY
DISCONNECT link in Model RHM4WD50.

DANGER

Erwcise extreme cauticn  when perfcrmbsg  Step
c). HazamiousDCwltageispresmtattheDC
ou~ut~m-al.? and the DC out@ fuee or

d

d)

e)

r)
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Connect an adjustable DC supply capable of
supplying 60 volts DC to the positive output
terminal (+) and the rectifier side of fuse Fl (-)
or circuit breaker CBI, observing proper polarity.

Adjust potentiometer R38 fully counter-
clockwise. Refer to Figure 5-l for location.

Turn on the external DC supply and adjust the
DC supply to the desired low voltage alarm
value.

Slowly adjust potentiometer R38 clodcwise until
light emitting diode LOW VOLTAGE ALARM on
the front panel illuminates.

9)

h)

As a chedc, increase the output voltage of the
external DC supply; light emitting diode LOW
VOLTAGE ALARM should extinguish. Slowly
decrease the voltage until light emitting diode
LOW VOLTAGE ALARM IL LUMINATES. Repeat
Steps d) through g), if necessary, until the alarm
is activated at the desired voltage.

Remove the external DC supply and reconnect
the battery to the rectifier by operating
BATTERY DISCONNECT circuit breaker C81 to the
ON position or inserting the removable
BATTERY DISCONNECT link.

Zf the rectifier is connected to battery, prechorge
the rectifier’s DC output filter capacitors before
operating BATTERY DISCONNECT Circuit
Breaker CBZ (Models RZfMlOODSO and
RHMZOOD50) or  ins ta l l ing  BATTERY
DISCONNECT link 52 [Model  RZiM400DSO) by
following the startup procedure detailed in
Paragraph 7.17.

Hiah Voftaae Alarm Adiustment

5.08 The high voltage alarm adjustment potentio-
meter R3.9, located on Regulator and Alarm Circuit Card
A7, sets the value at which light emitting diode HIGH
VOLTAGE ALARM illuminates and an external alarm is
activated, if connected. Unless otherwise specified, the
high voltage alarm is factory adjusted for 57.6 VDC. To
readjustthislimit,  observethefollowing procedure:

a) Turn off the rectifier by operating the AC INPUT
switch to the OFF position.

b) Open the front access door on Models
RHMlCIOD50 and RHMZOODSO or front access
panel on Model RHM400DSO. Disconnect the
rectifier from battery by operating SATTERY
DISCONNECT circuit breaker C81 on Models
RHMlOOD50 and RHMZOOD50  to the OFF
position, or by removing the BATTERY
DISCONNECTlink in Model RHM4OOD50.

DANCER

Exe&seertremecm&icnwhenperformingStep
c). Hasartfous DC wltage ia lrespnt at the DC
~w~~~ds and the DC output fuse or
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Figure 5-l.Adjustment Potentiometer Locations

c) Connect an adjustable DC supply capable of
supplying 60 volts DC to the positive output
terminal (+) and the rectifier side of fuse Fl (-)
or circuit breaker CBl. observing proper polarity.

d) Adjust potentiometer R39 fully clockwise. Refer
to Figure 5-l for location.

e) Turn on the external DC supply, adjust the DC
supply to the desired high voltage alarm value.

tl Slowly adjust potentiometer R39 counter-
clockwise until light emitting diode HIGH
VOLTAGE ALARM on the front panel illuminates.

g) As a check, decrease the output voltage of the
external DC supply; light emitting diode HIGH
VOLTAGE ALARM should extinguish. Slowly
increase the voltage until light emitting diode
HIGH VOLTAGE ALARM illuminates. Repeat
Steps d) through g), if necessary, until the alarm
is activated at the proper voltage.

Section 3946

h) Remove the external DC supply and reconnect
the battery to the rectifier by operating
BATTERY DISCONNECT circuit breaker CBl to the
ON position or inserting the removable
BATTERY DISCONNECT link.

If the rectifier is connected to battery, precharge
the rectifier’s DC output filter capacitors before
operating BATTERY DISCONNECT Circuit
B r e a k e r  CBI ( M o d e l s  RHMIOODSO a n d
RHM200DSO)  o r  i n s t a l l i n g  B A T T E R Y
DISCONNECT link S2 (Model  RHM400D50)  by
following the startup procedure. detailed in
Paragraph 7.17.

Low Current Alarm Adiustment

5.09 The low current alarm adjustment potentio-
meter R50. located on Regulator and Alarm Circuit Card
A7, sets the value at which light emitting diode LOW
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CURRENT ALARM illuminates and an external low
current alarm is activated, if connected. Unless
otherwise specified, the low current alarm adjustment is
factory set to provide an alarm when rectifier output
decreases below 0.5% of rated current To readjust the
low current alarm, observe the following procedure:

a) Turn off the rectifier by operating the AC INPUT
switch to the OFF position.

b) Disconnect the battery or load from the DC
output terminals of the unit, and reconnect the
remote voltage sensing leads to the output
terminals of the rectifier.

c) Connect an ammeter and suitably sired variable
resistive test load in series across the DC output
terminals of the rectifier.

The test load must be capable of being adjusted
for 0.5% of fun rated load of the rectifier.

d) Adjust potentiometer R50 fully counter-
clockwise. Referto Figure 5-l for location.

e) Start the rectifier and adjust the test load for a
reading of 0.5% full load on the ammeter. The
LOW CURRENT ALARM should be extinguished.

r) Slowly adjust potentiometer R50 clockwise until
the LOW CURRENT ALARM light emitting diode
illuminates.

g) When the adjustment is complete, remove all
test equipment, reconnect the load, and extend
the remote voltage sensing leads if desired.

If the rectifier is connected to battery, precharge
the rectifier’s DC output filter capacitors before
operating BATTERY DZSCONNECT Circuit
B r e a k e r  CBZ ( M o d e l s  RZfMIOOD50  a n d
RHMZOODSO)  o r  i n s t a l l i n g  B A T T E R Y
DISCONNECT link S2 (Model RHM400D50)  by
following the startup procedure detailed in
Paragraph 7.17.

Overvoltaae  Shutdown Adiustment

5.10 This adjustment sets the limit at which the
rectifier is shutdown if a high voltage condition occurs.
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This adjustment is made by overvoltage adjustment
potentiometer R32 on Regulator and Alarm Circuit Card
A7. Unless otherwise specified, the overvoltage
shutdown adjustment is factory set at 55.0 VDC. To
readjust the overvoltage shutdown limit, observe the
following procedure:

a) Turn the rectifier off by operating the AC INPUT
switch Sl to the OFF position.

b) Open the front access door on Models
RHMIOODSO and RHMZOODSO or front access
panel on Model RHM4OOD50. Disconnect the
rectifier from battery by operating BATTERY
DISCONNECT circuit breaker CBl on Models
RHMlOOD50 and RHM200DSO to the OFF
position, or in the case of the Model
RHM400DSO.  r e m o v i n g  t h e  B A T T E R Y
DISCONNECT link.

DANGER

Ibrcise extreme m when perfaming Step
c). hmrdats DC voltage  is present at the DC
adplt termZnaZs  and the DC output fuse or
cfJ-cuit  beaker.

c) If remote voltage sensing leads are extended (8
Option), disconnect and insulate. Connect
internal voltage sensing leads ( @ Option) to
terminals 1 (+) and 2 (-) of TB3.

WARNING

PoZarity of the voltage smeing leada  is critical.
whemcolm~thessl~vsrify-ecticns
careful@  to amkre correct @urity,  tefmirmle  1
(+) and 2 (-) an tandnaZ blcck TB2.

d) Install @ option capacitor assembly Al0 on
circuit card A?.

e) Connect the test load to the positive output
terminal and the rectifier side of fuse Fl or
circuit breaker CBl. Adjust potentiometer R32
fully clockwise. Refer to Figure 5-l for location.

fJ Restart the rectifier and apply approximately 5%
load.

g) Connect a voltmeter capable of measuring 60
VDC to monitor jades TPl and TP2 and note the
float and equalize output voltage settings.
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h)

0

i)

k)

Adjust the output voltage by means of
potentiometer FLOAT ADJUST to the value at
which overvoltage shutdown is desired. If the
desired output voltage cannot be obtained with
the float potentiometer alone, place the
FLOAT/EQUAUZE switch in the EQUALIZE posi-
tion. Continue to increase the output voltage
using the EQUAUZE ADJUST potentiometer.

Slowly adjust potentiometer R32 counter-
clockwise until the input switch trips.

As a check, turn the FLOAT and/or the EQUAUZE
ADJUST potentiometer down. Turn the input
switch ON. Slowly increase the output voltage
until the inputswitch tripsat the propervoltage.
Repeat, if necessary, until the input switch trips
at the proper voltage.

Disconnect the test load, @ option assembly
and the voltmeter. Disconnect the internal
voltage sensing leads and store. Extend the
remote voltage sensing leads to the load or
battery observing proper polarity of
connections. Connect load or battery  by closing
the BATTERY DISCONNECT circuit breaker or
replacing the disconnect link.

If the rectifier is connected to battery, precharge
the rectifier’s DC output filter capacitors before
operating BATTERY DISCONNECT Circuit
B r e a k e r  C B I  ( M o d e l s  RHMIOODSO a n d
RHM200DSO) o r  i n s t a l l i n g  B A T T E R Y
DISCONNECT link S2 (Model RHM400D50)  by
following the startup procedure detailed in
Paragraph 7.17.

I) Turn on the rectifier by placing the AC input
switch to the ON position.

m) Return the FLOAT/EQUALIZE switch to the
FLOAT position and readjust the FLOAT
potentiometer. Turn the FLOAT/EQUALIZE
switch to the EQUALlZE position and readjust
the EQUALIZE potentiometer. Return the
FLOATIEQUAUZE switch to the FLOAT position.

Load Sharina Adiustment

5.11 This rectifier is equipped with a load sharing
circuit which allows the rectifier to share the load
proportionately with other rectifiers that can be
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adjusted to the same output voltage, and are equipped
with negative-bus load sharing circuits. For proper load
sharing, it is essential that each rectifier be adjusted to
the same output voltage, using the following
procedure:

a) Temporarily open the rectifier load sharing leads
of all paralleled rectifiers and turn off all but one
rectifier.

CAUTION

Zftheloaddemanderceedstheratingofasi@e
rectifier, the remain@ load pova is mpplied by
fhebatteriefcausingbatterydishcpgs.

b)

cl

d)

4

With the other paralleled rectifierfsj turned off,
insure that the one rectifier still operating is
adjusted to the required output voltage at 100%
rated load.

Check the load sharing voltage across TE3
terminals 2 (-) and 3 (+) to determine if it is 8
VDC. If not, adjust potentiometer R28 on circuit
card A7 to obtain 8 VDC. Refer to Figure 5-l for
location.

Start the second rectifier to be adjusted, turn off
the first rectifier, and repeat Steps b) and c) for
the second rectifier. Repeat this procedure for
each paralleled rectifier. one at a time, until all
the rectifiers are adjusted for the same output
voltage at 100% load and the load sharing
voltage is BVDC.

Close the load sharing lead between all
paralleled rectifiers, then restart the rectifiers.
The load should now be shared proportionally
by the rectifiers.

Ripole Requlator Adiustment

5.12 This adjustment potentiometer is located on
circuit card Al which monitors the amount of ripple
current through the DC output filter capacitors. This
adjustment determines the amount of ripple current
required to reduce rectifier output voltage. The ripple
regulator is factory adjusted to start limiting rectifier
output voltage when ripple current through the DC
filter capacitors reaches 15 amperes in Model
RHMlOODSO and SCI amperes in Models RHMZOOD50 and
RHM480D58.  Customer adjustment of this circuit under
normal operating conditions is not recommended. The
only time this adjustment should be made by the
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customer is when a replacement All circuit card has
been installed in the rectifier. Circuit card Al 1 is located
on the rear of the front access door in Models
RHMlOODSO and RHMZOODSO and on the rear of the
front access panel on Model RHM4OOD50. To adjust the
ripple regulator circuit card, observe the following
procedure:

DANCER

Vo1tqze-s CcpabIe  of zroducing  sawre, perhopi
fcrtol.  eZecbk0Z sbdc me present within the
rectifier. ~LWW that AC ad DC anrces are
compleply  &isconnected  before performing this
zroctie: orhmdae, hezordoua  vok0ge.s  will be
encamtsved in Steps a), bl, d), e), and W of the
fonowing  pvcbe.

a) Turn off the rectifier by operating the AC INPUT
switch to the OFF position, and disconnect
battery or load from the output terminals. If
remote voltage sensing leads are extended, (0
option) disconnect and insulate. Connect
internal voltage sensing leads ( @ option) to
terminals l(+) and 2(-j of T83.

b) install @ option capacitor assembly A10 on
circuit card A?,

c) Connect a test load and adjust the load for at
least 20 amperes of load when adjusting Model
RHMlOOD50,  and for at least 60 amperes of load
when adjusting Models RHMZOODSO  or
RHM4OOD50.

d) Remove DC filter capacitor alarm fuse F3A and
DC filter capacitor fuse F3 from their respective
fuseholders.

e) Connect a clamp on type AC ammeter capable
of measuring either O-20 amperes when
adjusting Model RHM100D50, and g-60 amperes
when adjusting Models RHM200D50 and
RHM4M)D50 around the jead to the fuse socket
of DC filter capacitor fuse F3.

fl Disconnect the AC input at the external dis-
tribution point and disconnect any one AC input
phase to the rectifier at terminal block T81.
Temporarily insulate the disconnected wire.

g) Close the external AC input disconnect device
and restart the rectifier by operating the AC
INPUT switch to the ON position.

h) Apply  15  amperes of  load for  Model
RHMlOOD50 or 50 amperes of load for Models
RtlMZOOD50 and RHM4OOD50 at the rectifier
output terminals. Adjust potentiometer R3 on
circuit card Al 1 until the output vokage starts to
decrease. increase the load current at the
rectifier output terminals and verify that the
output voltaage decreases as the output current
increases.

9 The adjustment procedure is now complete.
Turn the rectifier off and open the external AC
input distribution device. Reconnect the AC
input phase removed in Step f), remove the
ammeter, and replace fusas F3 and F3A in that
order. Reconnect the load at output terminal
block TB2. extend the remote voltage sensing
leads, if desired, and return the rectifier to
service.

6. CIRCUIT DESCRIPTION

6.01 This rectifier provides isolated, filtered and
regulated DC power from a threephase AC source for
powering a load while charging batteries.

6.02 The description of the circuit is presented by
functional blocks. Refer to Figure 6-l for a rectifier
block diagram.

AC Input Circuit

6.03 Commercial 208/240, 60 Hz, three phase AC
power is applied through AC INPUT switch Sl connected
to the primary of power transformer Tl. Tap
connections on the primary of transformer Tl permit
selection of either of the two AC input vohages.

Power SUPPIV Assemblv A8

6.04 This power supply assembly provides the fl2
and -12 VDC required to power the Regulator and Alarm
Circuit Card A7. An additional DC output of this
assembly provides an input to the currentwalk-in circuit.

6.05 The +12 VDC output of this assembly is derived
from AC voltage of phase 8 secondary winding of power
transformer Tl. The AC voltage is applied to the power
supply circuit through resistors R4 and R8, or R7 and R8
in Model RHM4OOD50, respectively. The AC input is
ractified by diodes CR1 and CR2 and a portion of the
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resultant DC is applied to the current walk-in circuit of
the Regulator and Alarm Circuit Card A?. The remainder
of the DC.is  passed through diode CR3 to the zener
regulator. Zener diode CR14, in conjunction with filter
capacitor C2. provides a regulated +12 VDC output
which is applied to the Regulator and Alarm Circuit Card
A?.

6.06 The -12 VDC output of this assembly is derived
from negative battery voltage. Negative battery
voltage is applied to the power supply through resistor
R2 or R9 in Model RHM4OODSO. Zener diode CR15, in
conjunction with filter capacitor Cl, produces the
regulated -12 VDC output which is applied to the
Regulator and Alarm Circuit Card A7.

power Circuit

6.07 The six phase &connected secondary of power
transformer Tl feeds a six phase rectifier. Basically, the
rectifier circuits consist of six power diodes and six
thyristors. Each of the six rectifier drcuits are identical;
therefore, one is described as typical. The conduction of
the thy&or is controlled by a pulse circuit on drcuit
card A7 which will be explained later. When the
thyristor is not conducting, the output of the power
transformer is supplied through the power diode only.
When higher output voltage is required, a pulse fires the
thyristor causing it to conduct. When the thyristor
conducts, an additional winding of the power
transformer is inserted into the circuit thus increasing
output voltage. The amount of output voltage added is
dependent upon the time the thyristor was fired in
relation to the phase of the AC input voltage. The
output of each rectifier phase is combined and applied
to the output circuit In the Model RHM4OOD50 rectifier
only, the outputs of the rectifier drcuits are applied to
an interphase transformer, which balances the outputs
of the rectifier circuits before applying the resultant
output to the filter circuit. A resistor and capacitor
network across the thyristors and the power diodes
reduce conducted RF interference. The DC output  of the
rectifier which contains appredable  amount of ripple is
passed through an LC type filter which reduces the
ripple to a minimum. The resulting filtered DC output
power is connected through the output protection and
battery disconnect device to output terminals.

Voltaae and Current Reoulation Clrcuitq

6.06 During normal rectifier operation, the voltage
and current regulation functions of the rectifier are
controlled by circuitry on Regulator and Alarm Circuit
Card A7. During a high output ripple condition caused
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by the loss of an AC input phase, the regulation of
rectifier output voltage and current is partially
COntrolled by the Ripple Regulator Circuit Card Al 1.
Circuit Card A7 utilizes integrated drcuitry to perform
the phase control regulation function. The regulation
and phase control circuit monitors the output of the
rectifier and ultimately produces a pulse which gates the
thyristors in the power circuit. Depending upon the
output voltage, the gate pulse is either advanced or
delayed in relation to the phase of the AC input voltage
to control the rectifier ouQut. If the thyristor is gated
early in the AC cyde, the output voltage increases. lf the
thyristor is gated later in the AC cycle, the output
voltage decreases.

6.09 A current limiting circuit senses rectifier output
current and provides a signal to the regulator circuit
which limits output current to a preset, safe value. The
regulation function is performed by three separate but
interacting circuits. These circuits are the voltage
reference and error detection drcuit, the current sensing
and current regulation drcuit, and the pulse generation
and phase control circuit

Voltaae Reference and Error Detection

6.10 This circuit compares the output of the rectifier
with a fixed voltage and provides an error signal which
represents the magnitude-and direction of any
difference. The negative sense voltage is applied to a
resistance network consisting of resistors 178 and RIO,
EQUALIZE and FLOAT ADJUST potentiometers Rll and
R12 respectively, resistors R13 and R74, and range
potentiometer R16. Potentiometer ~16 is connected to
the cathode of xener reference diode CR3. The anode of
CR3 is connected to common (0). Therefore, the voltage
at the junction of diode CR3 and potentiometer R16 is
more positive than the positive sensing lead. The
resistors in the resistor network mentioned above are
proportioned such that the slider of potentiometer R12
is at ground potential when the voltage on the sensing
leads is at the correct regulated value. If the rectifier
output  voltage is too high, the voltage at the slider of
potentiometer R12 becomes negative with respect to
common, causing the output  of amplifier Al7 to go
positive. If the rectifier output voltage is too low, the
voltage at the slider of potentiometer R12 becomes
positive with respect to common, causing the output of
amplifier Al7 to go negative. Diode CR1 at the output
of amplifier Al7 is used in conjunction with diode CR4 of
the current sense circuit to provide isolation of control
between the voltage and current regulating circuits.
The current sensing and current regulation circuit is
connected into the regulation circuit at the cathode of
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CRl. At this point, the voltage and current regulator
circuits are connected in an OR type configuration.
Whichever regulator output is more positive controls
the pulse and phase control circuits. The output of this
OR circuit is connected to an inverting voltage follower
A18, which generates a second error signal equal in
magnitude but of opposite polarity to the signal
generated by A17. The positive and negative error
signals thus generated by Al7 and A18, are applied to
the pulse generation circuits where the error signal
inputs are used to generate the thyristor gate pulses.

Current Sensina and Current Rear&ion

6.11 This circuit senses the output current of the
rectifier and changes the operation of the rectifier from
voltage regulation to. current regulation when the
output current reaches a predetermined value. The
positive output of the rectifier is passed through 50
millivolt meter shunt R16. The voltage drop across the
shunt deflects the output ammeter and also provides a
control signal proportional to the ougut current This
control signal is applied to the input of shunt amplifier
A6 through resistors R21 and R26. Shunt amplifier A6
provides an output voltage to both the low current
alarm and load sharing circuit as well as the current
regulator circuit which limits and regulates rectifier
output. The current limit setting of the rectifier is
determined by a series string of resistors connected at
the output of shunt amprier A6. These resistors include
CURRENT LIMIT potentiometer R23 and resistors R17,
R19, and R64.

6.12 Resistor R17 is associated with the temperature
sensing and fan fail circuitry and is removed from the
circuit by a shorting jumper in Models RHMlOODSO and
RHM200050.  In Model RHM4OOD50 which is equipped
with cooling fans, resistor Rl7 is normally shorted out by
closed contacts of relay Kl which are connected at 14
pins 11 and 12. When the temperature of the rectifier
heat sinks exceeds +8S” C (+185” F) or if air flow
through the cabinet ceases, resistor R17 is inserted into
the circuit to decrease the rectifier output current Refer
to the description of the temperature sensing circuit for
details.

6.13 Resistor R64 is connected to the cathode of
zener diode CR3. When the rectifier is supplying less
current than the current limit setting of potentiometer
R23, the current limit circuit performs no regulation
function. When output  current exceeds the level set by
potentiometer R23, the voltage at the junction of
potentiometer R23 and resistor Al5 (3-4) causes
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amplifier A5 to generate an error signal. The current
limit error signal output of current control amplifier A5
is coupled to the voltage control circuit through CR4.
This signal causes the rectifier to operate in the current
regulation mode.

Pulse Generation Phase Control Circuits

6.14 This circuit card contains three identical pulse
circuiu, one for each AC phase. Each pulse circuit
generates the firing pulse used to gate two thyristors in
each phase. The pulsa circuits control the phaseback
angle of the thyristors in response to a signal from the
voltage regulator described previously. The firing drcuit
for each thy&or consists of a driver transistor which is
controlled by two comparators, a reference comparator
and a synchronizing comparator. The reference
comparator receives an error signal from the regulator
circuit which is compared to an integrated sine wave
derived from the power transformer Tl secondary
winding. The reference comparator utilizes this
information to determine when to turn on the driver
transistor. The synchronizing comparator provides
clamping action to prevent firing of the thyristor when
the thy&or is reverse biased.

6.15 The control of phaseback angle is based on a
comparison of a cosine reference voltage, which leads
the line by 90”. against a signal from the voltage
regulator circuit Since the circuit card contains three
identical phase control circuits, the operation of the one
may betaken as typical. The cosine voltage is generated
by an active integrator consisting of an operational
amplifier A4, resistors A9 (6-g). Al0 (6-g), and capacitor
Cll. Resistors A9 (S-10) and Al0 (5-10) and capacitor
Cl4 balance the input to amplifier A4. The cosine
voltage at the output of A4 is applied to the inputs of
two comparators of A3. Since the voltages on the power
thyristorr are 180’ out of phase, it follows that their
corresponding firing pulses must be 180’ out of phase.
To develop two signals with the same phaseback angle
but 180’ out of phase with each other, the cosine
voltage is applied to the non-inverting input of one
compartor of A3, and to the inverting input of the
second compartor of A3. At this point, the positive and
negative error signals generated by the regulator circuit
are applied to the pulse generation circuit These error
signals are equal in magnitude but opposite in polarity.
The cosine voltage applied to the non-inverting input of
comparator A3 at pin 5 is compared to the positive error
signal applied to the comparator at pin 4. When the
cosine voltage at pin 5 becomes more positive than the
reference signal at pin 4, the output signal of the
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comparator at pin 2 unclamps the base of driver
transistor AS, causing transistor conduction and
generation of a firing pulse which is applied to the
respective thyristor. At the same time, the positive
going cosine voltage applied to comparator A3 at
inverting input 6 is compared to the negative error
signal applied to the comparator non-inverting input 7.
With the non-invefiing  input more positive during the
entire half cycie, the output of the comparator at pin 1
remains damped to its negative power supply voltage
which is sufficient to bias its respective driver transistor
A8 off. During the negative half cycle, the first driver
transistor is cut off and the second driver transistor
conducts, generating a firing puke which is applied to
its respective thyristor.

6.16 The synchronizing comparators of A3 receive a
signal from a secondary winding of power transformer
Tl. This signal is voltage divided by resistors Al2 (4-13)
and Al6 (3-4) and applied to the synchronizing
comparators where the signal is referenced to common.
The sampled voltage is applied to the inputs of the
synchronizing comparators which function as open
collector type comparators. The comparator inputs are
paralleled but opposite in polarity. The opposite
polarity is achieved by applying the sampled voltage to
the non-inverting input of the first comparator at pin 9
and applying the sampled voltage to the inverting input
of the second comparator at pin 10. During a positive
half cycle, the output of one comparator is clamped to
the negative supply and the output of the second
comparator is allowed to float. The two comparator
outputs are applied to the base of their respective driver
transistor AS. In this way, the comparators are used to
clamp the base of the respective driver transistor to
assure no firing pulses are applied to the thyriston when
the thyristors are reverse biased. Transistor Q2. rener
diode CR19. diodes CR6 and CR7 and associated
components are used in single phase rectifiers only, and
have no function in this application.

Current Walk-in Circuit

6.17 A current walk-in circuit on Regulator.and  Alarm
Circuit card A7 prevents the rapid application of initial
load. A timer circuit provides an approximate 8 second
delay from the time the rectifier is started until full rated
output current is available to the load. The current
walk-in feature of the rectifier is achieved by
suppressing the current regulator reference voltage and
allowing it to increase at a fixed rate. When the rectifier
is turned off, the walk-in circuit is reset to time 0. The
walk-in circuit consists of amplifiers A4 and A5 and
associated components. Amplifier A5 transistor Q9,

zener diode CR21 and associated components form a
walk-in reset circuit which assures that the walk-in
circuit resets to zero in the event of momentary AC
powerfailures.

6.16 When the rectifier is started, a positive DC
output fmm Power Supply circuit card A8 is applied to
the cathode of zener diode CR21. This voltage causes
transistor Q9 to conduct. Conduction of transistor Q9
provides 0 volts to the inverting input of amplifier A5
(1. 2. 3) which produces a positive output of the
amplifier. This positive voltage is applied to voltage
follower AS (12. 13, 14). The voltage follower charges
capacitorC6 which is connected to the input of a second
voltage follower A4, the output  of which follows the
capacitor voltage directly. This voltage is diode coupled
through CR14 to the current limiting voltage divider
circuit to limit the output current The output current
gradually increases as capacitor C6 charges. Once
capacitor C6 charges to a level higher than the reference
voltage. it is decoupled by diode CR14. The time
required to charge capacitor C6 to the reference voltage
will be the same as the time required for the walk-in.

6.19 When the rectifier is turned off or the
commercial AC input fails momentarily, the positive DC
input from Power Supply circuit card A8 is removed from
CR21. This biases transistor Q9 into cutoff;
subsequently, amplifier A5 (1;;‘2, 3) produces a 0 volt
output  which is applied to voltage follower A5 (12. 13,
14). When the 0 volt signal is applied, the output of the
voltage follower seeks common to balance its input In
so doing, capacitor C6 is discharged through diode CR2
into the amplifier, resetting the walk-in circuit

Naaative Load Sharina Circuit

6.20 As mentioned in the current sensing and current
regulation description previously given, shunt amplifier
A6 provides a voltage whKh is dependent on rectifier
OUQUt  current. This voltage is applied to amplifier A7 at
non-inverting input pin 10. Amplifier A7. transistor Ql,
resistors R9, R20, R77. R29 and load sharing adjust
potentiometer R28 comprise the load sharing circuit A
negative load sharing lead at J2 pin 16 of the circuit card
is connected at the junction of resistors R9 and R20. This
load sharing lead is connected to the similar load
sharing lead on the other paralleled rectifiers. The
output of amplifier A7 at pin 8 causes transistor Ql to
conduct Conduction of Ql inserts resistor R29 and load
sharing adjustment potentiometer R28 into a voltage
divider circuit which also includes resistors R20 and R9.
This voltage divider is connected across negative
rectifier output  and common. As mentioned previously,
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the load sharing lead is connected at the junction of
resistors R9 and R20. If a paralleled rectifier is supplying
more or less than its proportional share of the load, the
voltage at the load sharing terminal, and thus the
voltage across resistor R9, is decreased or increased. This
change in voltage across R9 is applied to the voltage
regulator circuit at the junction of resistors R8 and RlO.
By altering the voltage in the voltage regulator circuit,
the rectifier output voltage is increased or decreased
which increases or decreases renifier output current

Alarm Circuits

6.21 The Regulator and Alarm Circuit card A7
contains the following alarm circuits: low current alarm,
high and low voltage alarm, and an overvoltage
shutdown alarm. The operation of each is described
below.

a) Low Current Alarm: As mentioned previously in
the current sensing and current regulation
description, shunt amplifier A6 provides a
voltage dependent on rectifier output current
This voltage is applied to amplifier A5 at non-
inverting input pin 10. The inverting input at pin
9 is connected to the slider of the low current
alarm adjustment potentiometer R50 through
resistor R51. Potentiometer R50 and resistor R51
provide an offset adjustment for amplifier A5
which compensates for circuit variations. The
output of the amplifier at pin 8 is proportional
to rectifier output current and is applied to the
inverting input of amplifier A7 at pin 6. The
non-inverting input to amplifier A7 at pin 5 is
connected to a reference voltage circuit
consisting of resistors Al3 (8-g). Al3 (611) and
R81. When the rectifier output current
decreases below the low current alarm value,
the voltage at pin 6 of amplifier A7 crosses the
reference voltage at pin 5 of the amplifier.
When this happens, a negative output signal
from amplifier A7 at pin 7 is applied to the base
of transistor Q6 through resistor R48. This signal
drives transistor Q6 into conduction, supplying
common to the anode of LOW CURRENT ALARM
LED3 which then illuminates. Positive voltage is
also applied to the base of transistor Q7 through
resistor Al4 (5-6). This voltage drives Q7 to
conduction, thereby applying negative voltage
to the base of transistor Q8 which is biased into
cutoff. When QB is cut off, the coil of alarm
relay Kl is deenergired, causing Kl to release.
Contacts of relay Kl are used to actuate external
alarms, if connected. During normal operation
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with rectifier output current within limits, the
- base of Q8 is connected to common through

resistor R43. This causes QB to conduct,
providing negative voltage to relay Kl which
energizes the coil.

b) Hiah and Low Voltaoe Alarm: Since the
operation of the high and low voltage alarms
are similar, the operation of the high voltage
aLarm circuit described below may be taken as
typical, This circuit compares the rectifier output
voltage with a constant reference voltage
developed on the circuit card. A sense voltage
from the negative rectifier output is applied to a
voltage divider consisting of resistors R36. R40
and potentiometer R39. Adjustment of
potentiometer R39 determines the value at
which a high voltage alarm is given. The voltage
at the junction of resistors R36 and R48 is applied
to amplifier A7 at non-inverting input pin 12.
This signal is compared to a constant reference
voltage applied to the amplifier at inverting
input pin 13. When rectifier output voltage
exceeds the setting of potentiometer R39, a
negative signal from the amplifier at pin 14 is
applied to the base of transistor 44 through
resistor R42. This signal drives transistor Q4 into
conduction, supplyingcommon to the anode of
HIGH VOLTAGE ALARM LED1 which then
illuminates. Positive voltage is also applied to
the base of transistor QlO through resistor Al4
(l-2) and jumpered pins 2A to 6A of J5. This
voltage drives QlO into conduction, supplying
negative voltage to the base of transistor Qll
which is biased into cutoff. When Qll is cut off,
the coil of alarm relay Kl on Alarm Interface
circuit card A9 isdeenergized causing relay Kl to
release. Contacts of relay Kl provide open and
closed circuits at T83 for actuation of external
rectifier failure alarms, if connected.

c) Overvoltaoe  Shutdown: This circuit monitors
the rectifier output voltage and initiates
shutdown if the output voltage exceeds a preset
adjustable value. A voltage divider consisting of
resistors R85, R33, R31 and potentiometer R32 is
connected between the rectifier negative out-
put and common. The setting of potentiometer
R32 determines the voltage value at which the
rectifier is shutdown. The base of transistor Q3 ls
connected at the junction of resistors R31 and
R33 through zener diode CR5. When the
rectifier output voltage exceeds the preset high
voltage limit, transistor Q3 conducts, which
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provides a gate signal to thy&or CR13 through
diode CR17. Thyristor CR13 conducts which
energizes the trip coil of input switch 51,
resulting in rectifier shutdown.

Rioole Requlator Circuit Card All

6.22 This circuit card continuously monitors the ripple
current through the rectifier DC output filter capacitors.
During normal rectifier operation, the ripple current is
within the adjustable limits set by the ripple regulator
circuit card and no output signal is provided. However,
if one AC input phase is lost or another failure occurs
which results in a high output ripple condition
exceeding the ripple current setting of circuit card All,
the ripple regulator provides a positive output signaj.
This signal is applied to the regulation circuitry of
Regulator and Alarm Circuit card A7 causing a
subsequent reduction in rectifier output voltage. The
ripple regulator reduces rectifier output  voltage until
the ripple current through the filter capacitor is reduced
to normal limits.

6.23 Current transformer T2 senses the ripple current
through the DC filter capacitor and applies a voltage to
ripple regulator circuit card All at pins 1 and 2. This
input is rectified by diodes CR1 through CR4and filtered
by resistor R2 and capacitor Cl. The resulting voltage is
applied through resistor R5 to the non-inverting input
of comparator Al. The variable input at the non-
inverting input of Al is compared to a reference voltage
applied at the inverting input of Al. The reference
voltage is derived from potentiometer R3 and resistor
R4, and is adjustable depending upon the setting of
potentiometer R3. This reference input determines the
value of ripple current at which the ripple regulator
circuit provides a signal to the regulation circuitry on
circuit card A7. When the ripple current through the
capacitor exceeds the ripple current setting of
potentiometer R3. comparator Al provies a positive
output signal through diode CR5 to the regulator and
alarm circuit and to the alarm interface card to energize
relay K3 and provide external alarms, if desired.

6.24 This positive signal is applied to the inverting
input of voltage follower Al8 on drcuit card A7 which
generates a negative error signal of equal amplitude but
opposite polarity. The resulting positive and negative
error signals are then applied to the pulse generation
circuitry previously described.

Fuse Alarm Circuit

615 A fuse alarm circuit provides a visual alarm
indication if fuse Fl, F2, F3, F4, or F7 (RHM4gOD50 only)
should open. On Models RHMlOOD50  and RHM2OOD50,
this alarm indicator will also illuminate if BATTERY
DISCONNECTCircuit Breaker CBl opens. When any main
fuse opens, the associated alarm fuse FlA, F3A. F4A. or
F7A (RHM4OOD50  only) opens, and negative battery is
applied through resistor R18, R17, R19, or R21
respectively. Light emitting diode FUSE ALARM
illuminates providing a local fuse alarm indication.
Opening of DC output fuse Fl or circuit breaker CBl
disables the rectifier, activating external alarms if
connected.

Temperature Sensina circuit
(Model RHM4OOD50 Rectifier only)

6.26 The Model RHM4OOD50 Rectifier is equipped
with cooling fans and fan failure and temperature
sensors. The fan fail sensors are located on circuit cards
Al2 and Al3 which are mounted on the top of the heat
sinks, while the temperature sensors M3 and M4 are
mounted on the bottom of the heat sinks. The fan fail
circuits continuously monitor the presense of air flow
through the cabinet, while temperature sensors M3 and
M4 continuously monitor the temperature of the heat
sinks. If the airflow through the cabinet ceases, relay K2
releases and illuminates indicator FAN FAILURE. In
addition, if the air flow ceases or the temperature of the
heat sink reaches +85” C (+ 18s” F), relay Kl opens a set
of contacts which reduce rectifier output current to 66%
of full rated load and activate an external rectifier fail
alarm, if connected.

627 Fan fail circuit cards Al2 and Al3 and tempera-
ture sensors M3 and M4 are connected in series with the
coil of relay Kl. In addition, fan fail circuit cards Al2 and
Al3 are connected in series with the coil of relay K2.
During normal operation, the temperature sensors and
fan fail monitors are closed which energizes the coil of
Kl and K2. Contacts of relay Kl, energized, provide
dosed circuits between J4 pins 11 to 12 and J2 pin 14 to
J5 pin 11 of circuit card A7. The closed circuit across J4
pins 11 to 12 bypasses resistor drcuit card R17 in the
current limiting voltage divider circuit of circuit card A7,
while the dosed circuit across J2-14 to J5-11 supplies
voltage to hold rectifier fail relay Kl on alarm interface
circuit card A9 energized. This inhibits the external
rectifier fail alarms. With resistor R17 bypassed in the
voltage divider, the current limiting circuit is adjusted by
potentiometer R23 to provide full rated output current

Page 20



I
1
I
I
I
I
i

,I
I
I
I
I

I
I
I
I
I
I
I

During a fan failure condition, relay K2 releases and,
through normally closed contacts, causer indicator FAN
FAILURE to illuminate. During a fan failure or
overtemperature condition, relay Kl is deenergired.
removing the bypass across resistor R17 in the current
limit circuit and opening the,coil circuit of relay Kl on
circuit card A9. Addition of resistor R17 into the current
limit voltage divider alters the voltage in the divider
which results in reducing the current limit setting of
potentiometer R23. Insertion of resistor R17 results in
limiting output current at approximately 66% of full
load. This prevents damage from overheating the
rectifier during a fan failure. Opening the coil path of
relay Kl on circuit card A9 causes the relay to release,
activating an external rectifier fail alarm circuit, if
connected.

7. TROUBLESHOOTING

7.01 Before attempting to troubleshoot this rectifier,
it must be determined that a failure has occurred in the
rectifier. Since various rectifier alarms sense battery
voltage, an incorrect battery voltage could reflect back
to the rectifier as an alarm condition. Erroneous alarm
conditions due to incorrect battery voltage may be
caused by interconnection with other equipment. Some
examples of interconnecting equipment which could
cause incorrect battery voltage are given below.
Eliminate any interconnected equipment as a trouble
cause before proceeding.

a)

b)

7.02

When used in a power system, certain failures in
DC-DC Converters and/or DC-AC lnverters may
affect battery voltage and subsequently cause
alarm indicators on the rectifier to illuminate.

When used with other parallel connected
rectifiers, a failure in one rectifier may cause
alarm indicators on other rectifiers to illuminate.

Once trouble has been isolated to the rectifier,.various vrsual ano operatronal cnecks shoulo be maae to
eliminate obvious failure causes. Before starting any
troubleshooting, check the following:

DANCER

Voltages capable of puducing severe, perhaps
fatal, electrical shock ore present  Umughaut  all
portions of the rectifier cobinet. D i iect AC
and DC sources  before  performing any
traublephootingppcsdilre-?.
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a) Check to be sure AC input power is available to
- the rectifier.

b) Check all fuses and circuit breakers in the
rectifier to assure that none are open.

Use of the Troubleshootina Chart

The flow chart which follows helps isolate malfunctions
by giving the technician a yes or no option. Once the
technician has arrived at block ‘See Causes’, he should
refer to Para. 7.03 which contains the list of Most
Probable Causes. When the trouble is isolated to a
printed circuit card, the card should be replaced. No
attempt should be made to troubleshoot or repair the
circuit cards. if the trouble is suspected to be caused by
an out of adjustment condition, the adjustment setting
should be checked using the appropriate adjustment
procedure. Certain trouble conditions may require no
specific check procedures (e.g.. open fuses), therefore,
no additional information is given. If a specific proce
dure is required to check certain trouble conditions, a
repair procedure is contained in the rectifier repair pro-
cedures section of these troubleshooting instructions.

7.03

1)

2)

31

4)

5)

6)

7)

8)

9)

Most Probable Cause

Failed regulator circuit on circuit card A7 - see
Procedure 4.

Failed thyristor - see Procedure 5,6.

Failed alarm circuit on circuit card A?.

Failed power diode - see Procedure 2.

Failed auxiliary k 12V power supply
card AB.

Failed powertransformer‘rl.

on circuit

Failed output capacitor-see Procedure 1.

Failed output inductor.

Misadjusted FLOAT/EQUALIZE potentiometers.
(Refer to Paragraphs 5.04 and 5.05.)

10) Misadjusted current limit potentiometer. (Refer
to Para. 5.06.)

11) Misadjusted low current alarm potentiometer.
(Refer to Pam. 5.09.)
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12) Misadjusted high voltage shutdown potentio-
meter. (Referto Para. 5.10.)

13) Lossof asingleACinputphase.

14) Misadjusted load sharing potentiometer. (Refer
to Para. 5.11.)

15) Misadjusted high voltage alarm potentiometer.
(Refer to Para. 5.08.)

16) Misadjusted low voltage alarm potentiometer.
(Refer to Para. 5.07.)

17) Open output protection device -see causes 1,6,
9. 12.

19) Open reference leads-see Procedure 3.

19) Insufficient load.

20) Open resistor Rl, R3, R5, R6, R7, or R9.

21) Input voltage not suited for tap setting.

22) Open load sharing lead.

23) Faulty Ripple Regulator Circuit card Al 1.

24) Failed SCRFireCircuit  card(s)A6.

25) Open filter capacitor fuse.

If fuse opens during connection of battery,
repLace fuse only. If fuse opens during normal
operation, replade fuse and corresponding filter
capacitor.

26) Open sense fuse F2.

Rectifier Repair Procedures

7.04 The repair procedures which follow are made
with the unit under test disconnected from any power
source, unless specifically stated otherwise in the test
procedure.

7.05 Failed components may sometimes be found by
a visual inspection of the rectifier circuitry. Obvious
signs of trouble such as loose connections, overheated.
discolored, or burned components, or burned and
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melted wire insulation should be corrected and
thoroughly checked before proceeding with more
detailed test and repair procedures.

7.g6 Since it may be possible to locate a failed
component without disconnecting it from the circuit,
check each suspected component in the unit before
disconnecting any leads. If the trouble cannot be
determined in this manner, disconnect the leads and
recheck the component. Replace any failed
components.

707 As an identification aid, semiconductor device
outlines are provided so that identification of various
semiconductor terminations may easily be made.

DANGER

Donot-~gmundedtesrequzpmeJlttoony
livecompcwzt. Thieueddreyltindamageto
tJwequipmmtmd~tes& Atthesametime,a
ps!rsrmezshodchas~ezistssfncethechassis
and case of ungnwnded test equipment cm
become energized to a potontiaZZy dangerous
voltage ZeveZ abwe grofmd. Servfc~ personneZ
musten?mieecactionthatthoydonotccntact
the tesZ updpmsnt chamZ.3 or case and some
gramddobjectatthasarnetime,w~thetest
equipment is connected to an opera&g rectifier.

Test Procedures

7.06 The following test procedures are those
referenced by number on the fault isolation chart By
following one of the appropriate procedures, the
servicing technician can perform a test on components
suspected of failure, or on the rectifier’ to verify an
operating condition. In the operational test procedures,
appropriate cautionary statements are inserted where
necessary. The servicing technician must observe the
contents of each statement and follow normal
precautionary procedures necessary when servicing
electronic equipment to minimize the possibility of
accidental electrical shock.

7.D9 Test Procedure 1: Perform this test when
checking a capacitor for opens or shorts.

Refer to Test Procedure 8 before checking any
DC output  filter capacitor for opens or shorts.
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a) Place the AC INPUT switch to the OFF position.
Insure that the external AC disconnect is opened
and output circuit breaker CBl or the BATTERY
DISCONNECT link is opened.

b) Allow at least 6B-seconds to elapse from time of
rectifier shutdown, then disconnect both leads
or terminals of the capacitor to be tested.

c) Set the digital multimeter (DMM)  for ohmmeter
function, using a high resistance range.

d) Momentarily short the capacitor leads or
terminals to insure complete discharge. Connect
meter test leads to capacitor leads or terminals,
and observe indicated resistance. For a good
capacitor without any faults, initial resistance is
low and gradually increases as capacitor takes a
charge. Final resistance is usually several hun-
dred thousand ohms, approaching 1 megohm.
Initial high resistance approaching infinity
indicates an open capacitor. Initial and
continued low resistance near zero ohms
indicates a shorted capacitor. Replace any capa-

.I--%
.Kxx crr*m
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citor which indicates an open or shorted
condition.

e) Perform Steps b) through d) on all capacitors
suspected of being faulty.

f) When all tests are completed, insure that wiring
to subject capacitors is properly connected.

s) If no further tests are required. return rectifier to
normal operation. Refer to Test Procedure 9 for
the startup procedure.

7.10 Test Procedure 2: Perform this test when
checking a diode for opens or shorts.

a) Place the AC INPUT switch to the OFF position.
Insure that the external AC disconnect is opened
and output circuit breaker CBl or the BATTERY
DISCONNECT link is removed.

b) Disconnect all wiring from one terminal of the
diode to be tested.

Figure 7-l. Semiconductor Outline Drawings
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I d
d)

e)

0

53)

Set the DMM for ohmmeter function, using 2K e)
resistance range.

If no further tests are required, return rectifier to
normal operation.

Connect meter test leads to diode terminals, and
note indicated resistance. Reverse test lead
connections, and again note indicated
resistance. A good diode without any faults
indicates a low resistance, typtcally 0.7K ohms
when forward biased, and nearly infinite
resistance when reverse biased. A shorted diode
typically indicates zero ohms regardless of test
lead connections; conversely, an open diode
indicates very high resistance regardless of test
lead connections. Replace any bad diode.

Perform Steps b) through d) on all diodes
suspected of being faulty.

When all tests are completed, insure that wiring
to subject diodes is properly connected.

If no further tests are required, return rectifier to
normal operation. Refer to Test Procedure 9 for
the startup procedure.

7.11 Test Procedure 3: Perform this test when. .~ .checking connnulty ot extended voltage reference
leads.

a) Place the AC INPUT switch to the OFF position.
Open the meter and control panels and locate
TB3 on circuit cardA9.

DANCER

AC power, capable of pm&&g severe. p&tap
fatal electrical s%ock  is present at AC INPUT
switch Sl.

W

cl

d)
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Set the DMM to monitor DC voltage. Select the
appropriate range for approximately 60 volts
maximum.

Connect the DMM test leads to TB3 terminal 1
(+) and terminal 2 (-).

The meter should indicate battery voltage,
nominally 48 VDC. If voltage is not present,
reference leads are open at some point between
rectifier and battery. Check reference lead
connections, and correct any faults as required.

7.12 Test Procedure 4: Perform this test when
checking for proper gating Outputs from Regulator and
Alarm Circuit card A7. The gating signal should be
chedted at each of the six thyristors used in the rectifier.
If any gating signal is missing or abnormal, the control
and alarm circuit card A7 should be replaced.

DANGER

This pmce&re  is perftrmod with power ap@ied
to the rectifier. Hssardau  AC voltages  capable
of pmducing  severe, perhaps fatal electrical
sJmcksrrepasmtatvrmiouslocaiionstlpouBhDut
the cabinet, and eapsciaUy  at trunsfcemer Tl.
&ercfsecmltimthataccidmtalcmtactisnot
made with tmy exposed elecb-id tefntitmti0n or
with test equipment cabinets while the rectifier
is opc!mthg.

a)

b)

c)

Place the AC INPUT switch to the OFF position.
Do not disconnect AC or DC power sources.

Open the front access door or remove the lower
front panel from the rectifier to gain access to
both heatsink assemblies and power transformer
Tl. Locate firing circuit cards Al through A6.
Part No. 433401600, on each heatsink assembly.

Adjust the vertical sensitivity of an oscilloscope
for 5 volts per centimeter (SVlcm). Adjust
horizontal time base for 2 milliseconds per
centimeter (2 mslcm).

DANGER

Do not use o grounded oscilloscope when
performing this procechre:  othonoise,  damage to
the rectifier may rdt. At the axme time, o
permnnel~~arderistsslncethechassis
and case of ungrounded. AC operated test
equipment becomes energized to the some
voltage level OS the circuit under test. fibvic@
pemnmel  muet exercise caution  thot aimul-
toneoue contact is not made with the test
butnonentchoesisorca3eondsmegrounded
object.
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d)

e)

0

Remove the edge connector from one of the
firing circuit cards. Connect the oscilloscope
probe to contact pin 5 in the edge connector.
Connect the oscilloscope common lead to
terminal 3 of any phase on transformerT1.

Operate the AC INPUT switch to the ON position.

Observe the waveform displayed on the
oscilloscope. The waveform should be similar to
that shown in Figure 7-2. Amplitude should be
approximately 12 volts peak-to-peak with a
variable time duration dependent upon AC
input voltage and output  voltage setting.

Figure 7-2. Oscilloscope Waveforms

g) After noting the firing waveform characteristics,
place the AC INPUT switch to the OFF position.
Disconnect the oscilloscope probe and replace
the edge connector on its respective thyristor
firing circuit card.

h) Repeat Steps d) through g) for each remaining
firing circuit card input. If the waveshape at any
input edge connector is missing or abnormal,
replace Regulator and Alarm Circuit card A7.

i) When all tests are completed and any necessary
repairs accomplished, perform the following
steps:

1) Completely disconnect all test equipment
leads from the rectifier.

Section 3846

2) Replace the lower front panel on the
rectifier and secure it in place with the
hardware originally used.

3) If the DC output leads were disconnected or
if the BATTERY DISCONNECT circuit breaker
or link was opened during repain, refer to
Test Procedure 9 for recommended startup
procedure. If the battery was not dis-
connected from rectifier output, place the
AC INPUT switch to the ON position. Check
the meters and indicators on the rectifier to
insure normal operation.

7.13 Test Procedure 5: Perform this test when
checking for proper gating outputs from firing circuit
cards Al through A6. The gating signal should be
chedced at the gate and cathode leads of each thyrirtor
used in the rectifier, If any gating signal is missing or
abnormal, the faulty firing circuit card, Part No.
433491600, should be replaced.

DANGER

This procedure is performed vim power applied
to the rectifier. Hazardous  AC mUage. capuble
of pro&wing severe. perhaps fatal electrical
ehodcarepwentattmims locatiotla  tJucughout
the cabinet, and especiany at bwn$mmer Tl.
meJ.cise caution mat accidental cantact is not
made with my exposed  electrical termination  ar
tim test equipment cabinets while me rectifier
is OpeMting.

a) Place the AC INPUT switch to the OFF position.
Do not disconnect AC or DC power sources.

b) Open the front access door or remove the lower
front panel from the rectifier to gain access to
both heatsinkarrembliesand  power transformer
Tl. Locate the firing circuit cards, Al through
A6, Part No. 433401600, on each heatsink
assembly.

c) Adjust the vertical sensitivity of an oscilloscope
for 0.5 volts per centimeter (0.5Wcm). Adjust
horizontal time base for 2 milliseconds per
centimeter (2 mslcm).
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DANGER

Do not use o grounded oscilloscope w&en
performing t.bis procedure: otherwise. damage to
the rectifier may r&t. At the ewne time, a
personnelshockhaz~aristssincetJtechassis
and case of ungrounded, AC operated test
equipment becomes energized to the same
voltage level as the circuit under teat. Servking
personnel must exercise caution that simul-
taneous contact is not made with the test
insbummt  r2baais or case and some grounded
object when the test eguipment is connected to
the rectifier while it is operathg.

d)

e)

0

9)

h)

0

Connect the oscilloscope probe to terminal 6 of
one firing circuit card. Connect the oscilloscope
common lead to terminal 7 of the same circuit
card.

Start the rectifier by operating the AC INPUT
switch to the ON position.

Observe the waveform displayed on the
oscilloscope. The waveform should be similar to
that shown in Figure 7-3. Amplitude should be
approximately 1.5 volts peak-to-peak with a
variable time duration dependent upon AC
input voltage and output  voltage setting. The
waveform illustrated was taken with the
rectifier operating at 206 VAC input and 52 VDC
output  with SO% load.

After noting the firing waveform characteristics,
place the AC INPUT switch to the OFF position.
Disconnecttheoscilloscope probe leads from the
circuit card under test

Repeat Steps d) through g) for each remaining
firing circuit card. If the waveshape at any
output is missing or abnormal, replace that
respective firing circuit card.

When all tests are completed and any necessary
repairs accomplished, perform the following
steps:

1) Completely disconnect all test equipment
leads from the rectifier.

21 Replace the lower front panel on the
rectifier and secure it in place with the
hardware originally used.
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3) If the DC output leads were disconnected or
if the BATTERY DISCONNECT circuit breaker
or link was opened during repairs, refer to
Test Procedure 9 for recommended startup
procedure. I f  the battery was not
disconnected from rectifier output, perform
the following step.

Figure 7-3. Oscilloscope Waveforms

j) Place the AC INPUT switch to the ON position.
Check the meters and indicators on the rectifier
to insure normal operation.

7.14 Test Procedure 6: Use the following general
procedure when checking thyristors for an open or
shorted condition. The AC INPUT switch must be placed
to the OFF position, and AC and DC power sources
disconnected before proceeding with the test

a) Disconnect the cathode and gate leads of any
thyristor to be checked. The cathode and gate
leads may be disconnected at a terminal board,
or the leads themselves may be disconnected
from the circuit If the thy&or has short, lug-
type terminals, circuit wiring may be dis-
connected at these terminals. If the rectifier
utilizes the clamp mounted disc-type thyristors,
do not attempt to loosen the clamping device in
order to remove the thyristor from its heat sink.
Disconnect power circuit wiring at the heat sink,
and remove the firing circuit (gate and cathode)
leads at their terminal board. A thyristor tester
should be used to check for an anode-to-
cathode open or short. lf such a tester is not

I
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available, the thyristor can be checked by the use
of an ohmmeter. To check for an anode-to-
cathode short, measure the resistance from
anode-to-cathode; a low resistance indicates an
anode-to-cathode short. To check for an open
or shorted thyristor gate, measure the resistance
of the gate-to-cathode in both directions. A
reading of zero ohms in both directions indicates
a shorted thyristor. A reading of infinity in both
directions indicates an open thyristor. Replace
the thyristor as required. Refer to Test Procedure
9 for rectifier startup following completion of
repairs.

7.15 Test Procedure 7: Use this procedure to check
operation of the load sharing circuit

DANGER

This pro&lure is performed with power applied
to the rectifier. Hazardous AC vottages capable
of producing severe, pdtapa fatal electrical
&ockorepresentat\wiau&cuti~thrm@mut
the cabinet. Ereeise caution  that accidental
contact ie not made with any eapoeed electrical
termbmtion while the rectifier is opemting.

a) Place the AC INPUT switch to the OFF position.
Open the front access door and locate TB3 on
circuit card A9.

b) Connect the test leads of a DMM to TB3,
terminal 2 (-1 and terminal 3 (+). Adjust the
DMM so it will indicate a maximum of 8 VDC
when the rectifier is operating.

c) Place the AC INPUT switch to the ON position.
Since the load sharing circuit output voltage
varies linearly with output current, circuit
operation can be checked at various load levels
as shown in Table 7-l.

d) Insure that output voltage and load sharing
adjustment controls are properly set in parallel-
connected rectifiers equipped with negative-bus
load sharing circuits. Refer to ADJUSTMENT
section of these instructions for details.

Section 3846

I 37.5 I 3 I

50 I 4

62.5 5 I

75 6

87.5 I 7

100 8

Table7-1. Output Current/Load Sharing
Voltage Relationships.

e) If the load sharing voltage remains absent or
irregular after adjustment settings have been
verified, replace circuit card A7.

0 After all tests are completed and before
commencing any necessary repairs, place the AC
\NPlJT switch to the Off position.

7.16 Test Procedure 8: Use this procedure to
discharge the DC output filter capacitors of the rectifier.

This rectifier
of producins

DANCER

opemtes from AC wltage capable
fetdekctri~jlodc  ACinprt

voltage may be parent at the AC inpt terminals
of tha rectifier. Battery x&age may be present
at the DC output terminals and extended
reference leads. Servicing personnel must
observe all safety precautions normally
associated oith maintenance of electronic
et&me+ sod must avoid direct contact with
any energized electrical termination. ThiS
rectifier produces high DC output current:
therefore, Servicing personnel must remove
watches, rings. or other jewelry before
perfomIing the fouolving steps.

a) Turn off the rectifier by operating the AC INPUT
Switch (51) located on the front of the rectifier
to the OFF position.
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CAUTION

If input power to paralleled rectifiers are
-plied by a single AC disconnect device,
performing step b) wzRl couee loss of powm to the
batteries or load.

b) Open the external AC disconnect device (fuse or
circuit breaker) to remove all AC input power to
the rectifier, and tag the disconnect device with
an appropriate warning to assure that the
disconnect device will not be closed while this
procedure is in progress.

c) Open the rectifier’s front access door by
loosening the two captive fasteners. On Model
RHNNOODSO  only, also remove the lower front
access panel.

AZ1  components are hand stamped within the
cabinet of the rectifier, or are shown  on a parts
Zocation label located within the rectifier
cabinet.

DANGER

fI The following three steps check for the presence
of ACvoltagesat input terminal blockTB1.

DANGER

Exercise extrame coutim when perfomtbtg Steps
g) m 3. ifar~ AC wltrqp.s  mey be
presmt at tennbml block TBl.

g) Locate terminal block TBl, and the frame
ground terminal lug.

h) Connect one lead of a multimeter which has
been adjusted to indicate 120 volts AC to the
frame ground terminal lug.

i) Connect the remaining meter lead to measure,
in turn, the voltage at terminals Ll, L2, and U of
terminal block TBl. The meter should indicate 0
volts AC in all cases. If 120 volts is measured on
any terminal, the AC input has not been
completely disconnected. Find the source of the
AC voltage and disconnect it before proceeding.

j) Remove the multimeter.

DANGER I
When performing Step d), erercise  extreme I
caution  not to contact my taminals  of tenninol Ermise extreme cclution whea perfaming  Step
block TBI. Hazardous AC voltages may be k1. ffamrdous  DC wltoge (Battery) moy be
present at terminal block TBL p-e2?entcnthe1eodebeingdi.9mnnected. I

d) Locate the frame ground terminal lug located in
the upper left corner of the rectifier cabinet
adjacent to AC input terminal block TBl, and
check that a green wire is connected from this
terminal to earth ground. If not, make a
permanent connection from the frame ground
terminal iug to earth ground using a wire of the
same gz.;ge, or larger, as the AC input wiring to
termin*, rzockTB1.

DANGER

Do not proceed rmtil the frame gmmd terminal
lughI7Sbt%7l-ectedtOWi-thgNMtd.

e) On Models RHMlOOD50  and RHMZOOD50 only,
operate the BATTERY DISCONNECT Circuit
Breaker CBl to the OFF position. On Model
RHM400D50 only. remove the BATTERY
DISCONNECT link 62).

k) If remote voltage sensing leads are normally
extended to the battery, disconnect and isolate I
there leads from terminals 1 and 2 of terminal
block TB3, or from the battery. Insulate these
leads to prevent contact of these leads with
service personnel or the rectifier cabinet. I

PowertransformerTladjacenttothebenkofDC  -
out@ filter capacitnre may etii retain BRQ(Bh
heat to came turns to erposed skin.  Check
tmnsfcrmer  TI before proceeding ond, if hot to I
t.or& either wait rmtil the b-ansformer cools
yfficiently ar erercise caution not to amtact
the trcmformer while performing the foRowbIg I
steps. Exercise estreme caution when
performing Steps 1) and m). Hozordous  DC
voltage (Battery) may be present on the capacitor
1eaLr I
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I) Locate the bank of DC output filter capacitors
(Cl on Model RHMlOOD50; Cl through 0, and
C4 on Model RHMZOODSO;  or Cl through 0, C4
through C6, and C7 on Model RHM400D50)
within the rectifier cabinet. In turn, connect the
leads of a 10 ohm 25 watt, hi-inrush,fbme proof
resistor (LORAINe Part No. 266371000, or
equivalent) equipped with insulated dip leads
across the positive (+) and negative (-) bus bars
or terminals of these capacitors. Wait approxi-
mately 10 seconds, and then remove the resistor.
Do the same for each separate capacitor, or
group of capacitors connected by common bus
bars.

DANGER

The resistor wiU get vann as the capacitws  ore
beingdileaq7t?d.

m)

n)

Check that the above capacitors are fully
discharged by connecting a multimeter,
adjusted to indicate 50 volts DC, across the
positive (+) and negative (-) bus bars or
terminals of these capacitors, observing proper
polarity. Do this for each separate capacitor, or
group of capacitors connected by common bus
bars. The meter should indicate less than 1 volt
DC in each case. If not, the capacitors were not
completely discharged, or the remote voltage
sensing leads have not been disconnected from
the battery. Return to Step k) and assure that
the remote sense leads are disconnected before
proceeding. Repeat Steps I) and m) until the
capacitors are completely discharged.

This procedure is now complete. To restore the
rectifier to service, follow the steps outlined
below.

DANGER

Jlracise extreme caction  whm pe+lming  Step
0). Ifaxmdau DC Mltoge (Sattery)  may be
present on the leads being connects&

0)

P)

If remote voltage sensing leads where
disconnected in Step k), reconnect these leads to
terminals 1 and 2 of terminal block 783, or to the
battery. observing proper polarity.

If the rectifier is connected to battery, precharge
the DC output filter capacitors by placing the 10
ohm resistor described above across BATTERY

Section 3646

DISCONNECT circuit breaker CEl (Models
RHMlOOD50 and RHM2OOD50  only) or BATTERY
DISCONNECT link 52 (Model RHM4WD50 only)
wherever accessible. Wait approximately 10
seconds, and then remove the resistor.

DANGER

TherhetorviUgetwmmosthecapacitwsare
JJwJchcpsed

s) On Model RHMlOOD50 and RHM2OOD50 only,
operate the BATTERY DISCONNECT circuit
breaker CBl to the ON position. On Model
RHM400D50 only, re-install the BATTERY
DISCONNECT link (S2).

r)

s)

On Model RHM4OOD50 only, replace the lower
front access panel. Close the front access door.

Close the external protective device which
provides AC power to the input terminals of the
rectifier, then operate the AC INPUT switch (51)
to the ON position to restart the rectifier. The
rectifier may now be returned to service.

Test Procedure 9: Observe the following
procedure when starting the rectifier after performing
tests or repairs which required disconnection from the
battery.

7.17

DANGER

ThefoRowingatepamustbeperformedeauctlyaa
prt?dmted in there  instructions. The rectifier
must be started off battery to charge the filter
capacitors before closing BATTERY DIS-
CONNECT circuit keoker CBl or installing
BATTERY DISCONNECT link S2. CloeinS the
BATTERY DISCONNECT circuit breaker or
~Utedixonnect  linkbe.foredmrgingthe
capacitors con result in personal injury,
equipment damage, and blown fuses in the
rectifier.

4

W

Ensure that the rectifier is connected for local or
remotesensa as required.

Close the external disconnect device that
supplies AC input power to the rectifier. Place
the AC INPUT switch (51) to the ON position, and
then quickly back to the OFF position. The AC
INPUT switch may trip open during this step.
Immediately after placing the AC INPUT switch
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c)

to the OFF position, close the output circuit
breaker or BAlTERY DISCONNECT switch. Then
place the AC INPUT switch to the ON position.
The rectifier should start and deliver output
voltage within the range of 48 to 54 VDC

Observe the front pane! metes and indicators.
Verify that rectifier operation is normal after
restart.

8. MODEL DATA

8.01 Refer to the Power Data Sheet for information
concerning the input and output ratings, operating
limits, dimensions, recommended input and output lead
sizes, fusing and terminal lug capacity for the rectifiers
covered by these instructions.

I
I
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APPENDIX

ISSUE

D%E
PRN

12

I

183-7946

13
I

183-8161

Nl 1 -

Pl I 183-9754

Ql I 1830015

Tl
I -

-4-p

ECORD OF INSTRUCTION CHANGES

DESCRIPTION OF CHANGE

Output switch changed to circuit breaker on Models RHMlOOD50 and
RHMZOOD50.

Fan Failure LED added to Model RHM4OOD50.

CONVERSION TO LAMPS

Load Sharing clarified.

Phase Loss/Reduced Load Alarm added.

Capacitor C4and  Fuse F4added  to RHM200DfO’s.

Fuses F7, F7Aadded  to Model RHM4OOD50.

Table 5-2: Lead labels for RHM4OOD50 corrected.

Test Procedure added for discharging DC output filter capacitors.
Miscellaneous updates.

Added Para. 4.12 Y Option to Section 4 and renumbered section

Added Note to Paragraph 7.03 Step 25). Step c) of Paragraph 7.17
revised.

LOrain  PlOdUCtS Ill22 F Street I Lorain. Ohio 44052-2293 / (216) 288-1122

I n  C a n a d a  :
RELTEC canada
122 Edward St. /St. Thomas, Ontario NSP 122 I(519) 631-0780
In Mexico :
Productor Lorain  de Mexico S.A. de C.V.
Apartado Postal 77001  I Mexico 10 D.F., MX 11200 / (905) 576-8277

9-6% RELTEC”
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I. SPECIFICATION

1 .l GENES These FLOTROLa Rectifiirs are designed to power a load while charging batteries in a po&ively
grounded system.

1.2 OlJlPUTRATlNGS

1.2.1 Vohage: Float voltage is adjustable from 48 to 54 volU for floating 23 or 24 cells of battery.
Equalize voltage is adjustable from float to 57 volts for equalizing 23 or 24 cells of battery. A front
panel-mounted switch selects float or equalize mode of operation.

12.2 Regulation:

(A) Static: Steady state output voltage remains within f 112% of any voltage within the range of 48.3
to 55 volts for any load current from no load to full load for the input voltage and frequency ranges
specified below.

(8) Temperature Coefficient: Output voltage change does not exceed an average of 0.01% per degree
Cwithinthe ambienttemperature rangeof QCto +5O”C RefertoParagraph  1.8.1.

(C) Dynamic: For a step load change from 20% to 100% of full load on a 100 amp or 200 amp rectifier
or 250 amps within the range of 5% to 100% of full load on a 400 amp rectifier, the maximum
voltage transient does not exceed f5% of the initial steady state voltage. Recovery to within
steady state voltage regulation range does not exceed 200 milliseconds and all transient behavior
disappears within 500 milliseconds. Referto Paragraph 1.8.1.

1.23 Filtering: When connected to a battery rated in ampere-hoursfour times the full load current rating
of the charger,

(A) voice band noise is less than 32 dbrn with C-message weighting

(8) wide band noise does not exceed 500 MV peak to peak or 30 MV RM5 over the frequency range of
10 Hz to 14 MHz. Refer to Paragraph 1.8.1.

13 .4  current

I Model 1 Rating I

Table 1
PD5481038W
PD547201400

DA
Paragraphs 1.4.3 (0 and 1.4.5 (9 and

rB-39H (D) updated to reference adjustment
ranae listed in Table 4. POWER DATA

THREE PHASE “RHM” SERIES FLOTROL@ RECTIFIER



1. SPECIFICATION

1.3 INPUTRATTNC

1.3.1 Voltage: Taps provided for nominal 206/240 volts, three phasa, 57 to 63 Hz, with range of 184 to
220and212to254volts.

(A) Typical Input Data-Model RHMlOOD50

(1) 52.08 Volts DC at the Rectifier Output

Voltage I Amount I lnout I I I

I and- of GA-at mpur Input

Tap I Load (Amoses) vA I Watts
1 ‘;wJ; 1 Effi$w 1 ;T; )

I 1~ . I 1 I I I .- 1

204VOlts on 1 NoLoad . . 1 A:’
1 208Volt  Tap 1 :;

1 235
240

volts 0”
Volt Tap

art Load
rll Load

No Load
Half Load
lx..,, I ^%rl

66
12.00
22.80
1.26

10.00
19.80

516
4240
8056
513

4070
8059

3036
5215

2%
5290

(2) Maximum Input Current with 56.4Vohs Output at the Rectjfier

Nominal Input I 208v I 240v

lnvut Voltaae 204v 235v

1 Max.  InputCurrent ( 24.6A 1 2 1 . 4 4 1

(B) Typical Input Data -Model RHM2OOD50

(1) At 52.08 Volts DC at the Rectifier Output

I and- I of I C&&t I ‘?Y I !.Yt
I

Input
VAR(Amperes) vA Watts

I I I .-

Id 1.8 I 636 I 168 I 613 I I

(2) Maximum Input Current with 56.4 Volts Output at the Rectifier

Nominal mput I 208V I 240v

Input Voltage 204v 235V

Max. Input Current 1 51.OA 1 44.OA

PD548103800
PD547201400

PD545401000
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1. SPECIFICATION

1.3 INFUTRATING (COWD)

(C) Typical Input Data-Model RHM~OODSCI

(1) 52.08 Volls DC at the Rectilier  Output

Voltage
and
Tap

Amount Input
of Current Input Input Input Efficiency power

Factor
Load (Amperes) vA W&S VAR %

%

204VOlts on NoLoad 3.5 1260 300 1225208VOk Tap Half Load 36.1 nooo 11250 6515 92.6 86.5
Full Load 73.9 26620 23ooo 13400 90.6 86.4

235 Volts on No Load 3.4 1415 244 1390
200 Volt lap Half Load

Full Load

(2) Maximum Input Current with 56.4 Volts Output at the Rectifier

1.32 EfFi&ncy: Greater than 85% from 50% load to full load at the design center input voltage of any
tep at 60 Hz input and SO vole output

1.3.3 Dispfacement  Factor: For a 100 amp or 2w) amp mctifier,  the dbplacement factor is greater than
65% and for a 400 amp rectifier, is greater than 80% from 40% load to full load at the design center
input voltage of any tap at 60 Hz input and SO VOIO outpu+

13.4 Telephone Influence Factorr The fT product does not exceed the values in Table 2 for any normal
input and output condition. Refer to Paragraph 1.6.1.

Model IT Froduct

Table 2

t.35 Dbtonion: The peak to peak l mpRtude of any distortion in the line to line AC voltage wave does
not exceed 10% of the fundamental rms vottage if the AC source impedance produces no more than
2% voltage drop when the charger is ddhrering  full load. Refer to Paragraph 1.8.1.

PDs481036Lm
PDS472014Ofl



I. SPECIFICATION

1.4 STANDARD FEATURE3

1.4.1 Power Clrcuft: Delta-double wye connected six phase rectifier.

1.43 Input Protection: A three pole switch opens all three input liner

1.4.3 output Fmtecdon:

(A) Current Limiting: A circuit, adjustable from 90% to 110% of full rated load, limits DC output
current Factory set at 110% of full load.

(B) Short Circuit: Protection devices lied in Table 3 are located in the negative output lead.

Model Short Circuit lWtUtiOll
Protection Device

RHM1OODSO 15OAMP Circuit Breaker
RHM2OODSO 250 AMP Circuit Breaker
RHM4OODSO 6OOAMP Fuss

Table 3

(c) OvarvoltageShutdown:  A load protection circuit will cause ractifier shutdown should rectifier
output voltage excead a preset adjustable value while the recdfier is delivering at least 3% of rated
output current Refer to Table4 for adjustment range and factory setting.

LowVoltageAlam High Voltage Alarm High Voltage Shutdown

Model
Adjustment F-V Adjustment F-V Adjustment Factory

Range Setting Range setting Ranse Setting

RHMlCODSO 39.lV 52.6V 52.6V
RHM2OODSO

52%
4?.1W

6o”ov
37.6V

RHM4OODSO 6&
ssv

Table 4

1.4.4 Local or Remote Voltage Sensing: Point of regulation may be extended to battery or power board
terminals.

1.4.5 Alarms - Relay contacls are rated one ampere at 26 volts.

(A) RECllflER  FAlL ALARM: If the rectifier is turned off manu4lly. or automatiolly by a high voltage
condition. or if the rectiEer is diibled by loss of AC input power, an input overcurrent condition.
fan failure (ii provided), or operation of output fuse Fl or reference fuse F2, positiie battery is
provided for two external rectifkr fail alarm circuits. A dosed loop actuatad alarm is available as a
wiring option.

Po546103Boo
PDS07201400
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I. SPECIFICATION

1.4 &DARD FEATURE5 (CDNT)

1 . 4 . 5  Ahrms(coNT)

(6) LOW CURRENT ALARM (LED): lf output current decreases below 0.5% of full load (known as charge
failure), or if the recbfier is turned off, the Rectifier Fail Alarm circuit will activate, the yellow Low
Current Alarm indicator will illuminate, and positive bantry  will be provided for an external low
current alarm circuit A closed loop actuated alarm is available as a wiring option.

Q HIGH VOLTAGE ALARM (LED): If output voltage increases above a preset adjustable level, the
Rectifier Fail Alarm circuit will activate and the red High Voltage Alarm indicator will illuminate.
Refer to Table 4 for adjustment range and factory setting.

‘_
(0) LOW VOLTAGE ALARM (LED): If output voltage decreases below a preset adjunable  level, the

Rectifier Fail Alarm circuit will activate and the red Low Voltage Alarm indicator will illuminate.
Refer to Table 4 for adjustment range and factory setting.

(E) FUSE ALARM (LED): Operation of output fuse Fl, reference fuse F2 or filter capacitor fuses F3. F4, or
F7 (if furnished) causes a red alarm LED to turn on. Opening of fuses Fl and F2 will also activate the
Rectifier Fail Alarm.

(FI FAN FAlLURE ALARM (LED) (Model RHM4BfJDSO Only): A fan failure alarm is activated if cooling
fans 81 or B2 should fail. A fan failure condition illuminates a red FAN FAILURE indicator and
activates the rectifier fail alarm.

1.4.6 lndimtom:

(A) POWER ON (LED): When the AC INPUT non-automatic circuit breaker (51) is in the ON position and
AC input is present the green Power On indicator will illuminate.

1.4.7 Load Sharing: A circuit is furnished for proportional division of total load current  when the putput
of this rectifier is wnnected  in paraBel with other LORAIN RL or RHM kriee rectifiers of the same
outputvoltage rating.

1.46 RemoteEquafii: Provision is made for remote control of Float-Equalize operation. Refer to
Section 3. IN5lALLE#5 CONNECTIONS and Note 4.9.

1.4.9 End Cell Charging: The output voltage ten be increased for any tap at its nominal voltage for
charging three end cells by switching the DC output and leaving the reference connected across the
main 23 cell string.

1.4.19 Phase Shift (466 amp only): Main power tramformer shifts the phase of input current to lower line
distortion when two units are operated in parallel. Refer to Paragraph l.B.1.

14.15 Thermal hotaction (469 amp only): Circuit is provided to reduce load unying  capability to 66% of
full rated load and give a rectifier failure alarm when the temperature of air flow through the
rectifier reaches +‘lrC(+lwF) or if tbetemperatureof the heatsink reaches +BT C (+ 185O F) in
the 400 amp rectifier.

1.4.12 Cumot Walk-in: Output current will be gradually increased to no greater than 50% of full load in
2.5 secondr. 75% of full bad in 5.0 5econds and 9M of full load in a0 seconds.

PD54B103BDJ
PD5472014BO
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1. SPECIFICATION

1.4 STANDARD FRADJRRS (Corn)

1.4.13 Meters: MODUEC Type W (or equivalent). 3 112 inch rectangular type DC voltmeter and ammeter,
zk2% accuracy atfull scale with ranges as liied in Table 5.

Table 5

1.4.14 Mounting: Angles are provided to mount the RHMOODSO on 19 inch I23 inch relay rack and the
RHM2OOD90 on 23 inch relay rack only. The RHM4OODSO  is floor mounted only.

1.4.15 Output Disconnect: A diinnect is provided to open the negative DC output bus.

1.4.16 Phase tomJReduced Load Alarm: If for any reason the rectifier experiences a high ripple condition
caused by a AC input phase loss an alarm is actkted and the rectifii output voltage and current
will be at a reduced level. External alarm contacts are provided.

1.5 ENVIRONMENTAL RAllNG

1.5.1 ~mbientOpemtingTempemtureRangc:  QCto +SVCf+3~Fto+l2lFI

1.5.2 Storage Temperature Range: MC to +85’C (m F to + 199’ F)

1.53 Humidity: 7hii rectifkr  is upable of operating in an ambiint relative humidity of 10% to 95%,
noncondcnsing.

1.34 ADRuder Thii rectifier is capable of operating at altitudes from sea level to 10,090 feet at ambient
temperaturesof .+4PC(+ll~F)at49Wfeetand +4QC(+lDVF)at7WOfeet.

1.55 VentilationRequirements:

(A) Rectifier should be mounted so that ventilating openings are not blodced and air entering the
cabinetdoesnotcxceed+5(PC(+122’F).

(61 Relay Raclc Spacing: It may be necervry to allow spacing listed in Table 6 and UK a baffle plate
between this rectifier and other heat producing equipment

PDs49103900
PD547201400

P0545401000 I
'-6 I I



I. SPECIFICATION

1.5 ENVIRONMENTAL RATlNG (CDNT)

1.56 Heat Dllipation: Refer to Table 6.

Heat
1

Model Dissipation
Relay Rack floor

8rufHR Spacing MOWlting

RHMlOODU) 3185 S-l 14’
RHM2OODSO s82s 5-114’
RHM4OODSO  7400 YCr

Table 6

l.S.7 EMURFI Suppressfort: This unit conforms to the radiated and conducted noise requirements of FCC
rules Part IS. Subpan 1. for Class A computing devices. Models RHMlOODSQ RHM200DSO only:
conducted EMI on the DC input and output leads conforms to the requirements of NEMA PE-7- 1985.
Refer to Paragraph 1.8.1.

1.98 Audlbh Nofse: The audible noise at any point five feet from any vertical surface of the rectifier
does not exceed 60 d8 ‘A’ weighting when measured with a General Radio 1551-C Sound Level
Meter (or equiyafent) conforming to ANSI 51.4. Refer to Paragraph 1.8.1.

l.S.9 Safety Compliince: This unit is UL listed to the requirements of UL power supply Standard 1012 for
use as a power supply in electronic data processing equipment or telephone equipment in a
controlled l nyhonmenL

1.6 ACQSSORlES  AVAlWLE FDR USE WllH THIS RECllPlER

1.6.1 MOUdngr:

(A) Adapter Plates for 30 inch Unistrut Relay Radt: RHMlOODSO and RHM200DSO:
(2) Part No. 347153300

(8) floor Stands (replace relay rack angles)
(1) RHMlOgDSO: Part No. 3?7219000
(2) RHM209DM: Part No. 377218900

1 . 6 1  8affte Pfates:

(A) 19 inch Baffle Plate. S-114 inch rack space: Pan No. 377761600

(8) 23 inch Baffle Plate, S-UOinch rack space: Pan No. 377761700

1.63 EquaflaeCbargeiimert  This timer automatically or manually controls the equalize function of the
rectifier following a power failure and subsequent battery discharge. Part No. 484383500 is
designed for 19 inch relay rack mounting. For 23 inch relay rack mounting, order Part No.
484383700.

PO548103800
PDS4?201400

P0545401000
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2. DIMENSIONS -MODEL RHMZOODSO

* Hokswcomdwidl(1)3-112  x 3-1*smelplates.  Two
plats  am quipped  wnh 7W. l-316-. 2’ tripk K.O.: hro
plaleSameWai$Pdwith  l-116’. I-3/4’,2-lR’lridcK.0.

‘=I ml Pod  +++ I

YETEN AND CONTROL
DETAIL  ND1  SHDWN

II

II
II
I 3G-wI G

i - 3 / 4
I

t-3/4 :

4
I

l-114 ;

I-116
0.281 x o.sDo SLOT

‘DS46103600
?D547201400

I

:

0 I

c

0.281 x 0.500 SLOT

:*

NOTE!?
1. ALLDIMENSIONSARE  IN INCHES UNLESS

OTHERWISE SPECIFIED.
2. WEIGHT IN LGS.

NET: 431
SHIPPING: 457

3. FINISH: EQUIPMENT LIGHT GRAY.
4 .  p-0

n d INDICATES VENTILATING GRILLE



!. DIMENSIONS -RHM4OODSO
NOIEI:

1 .  AUDlYENSlONShRE  ININC”ES
UNLESS OTtlERWlSE SP3ClFlED.

I. 3’ MC,  AC INPUT ENTRANCE HOLES
FURNISHED WITH 2 MFFERENl
KNOCKOUT PulES, PROVIDING

U(6)
lm.l-lm.l-~.l-3/4.~3-ln
ENTWNCENOLES4’WDC
OUlPUl HOlESFURNISHED
WlTHRUNKCOVERPLAlE.

PD346103600
PO547201400



3. INSTALLER’S CONNECTIONS RHMlOOD50, RHM200DfO

AC INPUT

TOTS3

c3
OPTION

e

0R OPTION
(+I(-I

LOCAL AND REMOTE

LOAD SHAAINS
NOTES 4.3 AND 4.8

REMOTE E0uALl2E
NOTES 4.3 ANO 4.9

--NOTE 4.16

A RECTIFIER FAILURE ALARM
MOTES 4.3 AND 4.10

LOW CURRENT ALARM
NOTES 4.3 AND 4.11

Ym..Zll
Vi$Uf,;zR SWITCH DEFEAT

FLOAT INOICATION
NOTES 4.3 AN0 4.17

EOUAUZE INDICATION
NOTES 4.3 AND 4.18

PDS48103800  e
PD547201400

P0545401000
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3. INSTALLER’S CONNECTIONS dHM4OOD50

NOTES 4.4 AND 4.13

2DSf24D v
AC SENVICE

NOTE 41 a 4.19
4s VOLT

oc olJTPut
lwlls 4.2 a 4.5

1
‘t-1 (+I ’

e

0A 0
0 0

II%
(NEG) IPOS)

r

PD5472014Oll

PD545401000
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4. INSTALLER’S INFORMATION NOTES

4.1

AClNPUTCrsl)

Terminals Recm
Model Input wire ban

~pacitv Type
Voltage Sue Fusing

(1)4Ga.
RHM4WD50 to 210 per Solderless

Phase E

(1) 2 Ga.
per Phase lOOAmp
(Note 4.6)

DCOUTPUT

I Terminals I I

RHMIWDSO (1)4Ga. 2Ga.
touopef s c r e w E 110

Pole 120 2lO

(I)600 3/o
MCMto2 ii

RHMZWDfO Ga. per 112 2?izcM

El solderless

MCMW ca uo
RHM400DSO (2) 1ioto 1%

250 MCM %F

4.3

1 AlAWANDCONTROl(TB3)  1

PDS481038M
PDS472014W

PD!i45401000
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C. INSTALLER’S INFORMATION NOTES

4.4

FRAME GROUND (FR GND)

Terminab

Model a Recm

opacity Type
Wire
size ..

RHMlMDU)

RHMMODSO
RlfM4MDSO

614Ga. Solderless lOGa.

6-2 Ga. Solderless 6 Ga.

4.5 DC output wire size sufficient to restdct voltage drop to one volt or less at rated full load output current
for the loop lengths shown. The loop length is the sum of the lengths of the positive and negative leads.

4.6 Wire sizes based on recommendations of National Elearic Code Table 31g16 for copper wire at +7SX
conductor temperature. operating in 3Qc ambient For operation above 3Qc ambient, use derating
f~nrhowninTable31016ofNEC

4.7
the battery (0 Option). Extended wires shouldQ

Option) and extend wires from terminals 1 and L to
fused at one ampere.

For remote voltage sensing, remove jumpers (

4.6

4.9

Connect this lead to the load sharing (paralleling) terminal on similarly equipped LORAIN RL or RHM
Series FLOTROL Rectifii of the same output voltage rating.

&tension of arstomer furnished circuit ( Q Option) from terminals 4 and 5 allows remote equalize
mode of operation of the rectifier. Customer furnished circuit closure is required to place rectifier into
equallbe mode of operation,

4.10 if the rectifier is turned off, fan failure (if provided), low current, low output voltage, high output
voltage, loss of input powx. operation of the reference or output fuse is indicated by furnishing
positive battery at terminals 7 and 10 of terminal board lR3.

4.11

4.12

Low current alarm condition is indiuted by removing positive battery from terminal 13 (End Cell Switch
Inhibit Signal) and furnishing positive battery at terminal 15 of terminal board 763.

Voltmeter reads battery voltage with the rectifier turned off if terminals 17 and 16 are connected
together.

4.13 Connect this wire to earth ground (green wire).

4.14 8 - indicates wires furnished and connected by the installer.

4.15 A - indiites wires furnished as a part of thii recdfkr.

PDS46103MO
PDS472014M



4. INSTALLER’S INFORMATION NOTES

4.16 bositive battery is available at terminal 6 of terminal board 7’83 for wltage actuated alarms.

4.17 Positive battery is suppliad at terminal 19 of terminal  board T83 when tha rectifier is placad in float
mode of operation.

4.18 Positive battery is supplied at terminal 21 of tanninal board T83 when the rectifier is placed in equalize
mode of operation.

4.19 To shift the phase of the input voltage of the rectifier with respect to the AC line service to lower the
cumulative distortion on the AC line when two or more rectifiers are operated in parallel, simply
interchange any two input phases at tha input terminal block l’81. When more than two ractifiers are
operated in parallel, interchange any two AC input phases at l81 on alternate rectifier%

4.26 Wire sizes based on recommendations of National Electrical Code Table 310-16 for copper wire at + 9OT
conductor temperature, operating in 3oY ambient For operation above 3OT ambient UK derating
factors shown in Table 310-16 of tha National Electrical Code.

421 During Phase LossAteduced toad Alarm condiion rectifier output voltage and current are at a reduced
level and external alarm contacts an activated to provide a dosed loop circuits between terminals 26 to
27 and 29 to 30 and open loop circuits batweanterminals25to26and28to29.

4.22 Ground washers and 114’ - 20 X l/2- thread forming screw are provided on the top rear and top right
side of the rectifiar cabinet for connection of the rectifier into a framework grounding system.
Customer to provide a two hole lug designed for mounting on 0281’ diameter holes with 0.625”
centers. Note that the lug may be mounted to either location specified on tha DIMENSIONS page.

P0548103800
PD3472OlooO
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Parconi
Marconi Field Support Services

At Marconi, we understand the importance of reliable equipment - its critical to both your
business and your bottom line. That is why we offer a wide array of field support services to meet
all of you DC power network needs.

Marconi Field Support Services Include

. Field Service

. Maintenance Programs

. Proactive On-site Services: Upgrades
and Refurbishment,
Moves/Adds/Changes, Engineer,
Furnish and Installation (FBI) Services

. Battery Installation, Testing and
Maintenance

. Value-add Assessments: Site Profiles,
Test&Turn-up Certifications, Battery

Load Tests, PowerThermS
Thermographic Surveys

l Depot Repair: Repair/Refurbishment,
Advance Exchange, Custom Builds,
Portable Power Solutions \

. Parts Kits and Fuse Kits

. Spare Fuses and Fuse Holders

For Service, Technical Assistance, Depot Repair or Spare Parts,
Call Toll-Free Nation-wide

Field Service/Technical Assistance........................................................................ 800-800-5260

Depot Repair.. ......................................................................................................... 8Og9788610

Parts and Customer Service................................................................................... 800-927-2780
Parts and Customer Service (fax). .......................................................................... 800-927-2781

Field Servicemech AssistancelffepaidParts  (e-mail) ........................................ fss@marconi.com

Marconi Services
38683 Taylor Woods lndustrtal  Parkway
North Ridgeville OH 44039
Phone: 440-353-2000
Fax: 440-353-2188
www.marconi.com

Marconi (North America Headquarters)
1000 Marconi Drive
Warrendale PA 15086-7502
USA
Phone: 724-7424444
Toll Free: 800-884-0400
Fax: 724-742-6464
www.marconi.com
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Marconi Continuing Care Coverage

Continuing Care Coverage is part of our family of single-source service solutions for
communications power networks. Available as an up-front option with all Marconi DC power
equipment orders, this service plan enhances your existing warranty through proactive annual
maintenance inspections and 24-hour priority system response. Marconi technicians and service
engineers are trained to identify potential problems before they occur and perform periodic
adjustments to keep your equipment operation at peak performance. Available in one- two and
three-year contracts, Marconi’s Continuing Care Coverage includes:

l Annual preventative maintenance visit
- Assessment of carrier network infrastructure, including end-to-end testing of batteries,

chargers, DC distribution, inverters and environmental factors
- Thennographic laser scanning of all power equipment and distribution systems to identify

problem areas invisible to the eye
- Full documentation, available at www.marconi.com/freedomcare,  of each inspection,

with a report of current network status as well as prioritized corrective action plans
l 24-hour system response, including on-site parts and labor by Marconi service engineers

When you purchase Continuing Care Coverage, you leave the scheduling, equipment history,
maintenance, repairs, reporting and manpower to Marconi. As a result, Continuing Care provides
time to focus on other responsibilities.

Key benefits
l Finds problems before they occur
. Reduces emergency repair situations
. Fixed maintenance costs
. Maximum efficiency
. Workforce productivity

Key Features
. Proactive services in the form of annual

inspection and testing
. Coverage for on-site parts and labor in

the event of equipment failure
. Priority 24-hour system response
. Extended on-site parts and labor

coverage available for out-of-warranty
equipment

FreedomCare  - Next-Generation Field Support

Marconi sets the standard for taking care of your communications infrastructure network with our
secured FreedomCare  web site at www.marconi.com/freedomcare.  Available exclusively to
Marconi field service customers, including Continuing Care Coverage subscribers, the site puts
all the information about the maintenance of your equipment at your fingertips. Continuing Care
subscribers can access the site for immediate access to equipment inventory and history,
trending analysis, availability metrics, capacity levels and critical corrective action plans - details
that enable you to make informed decisions about your communications network.

For More Information

To learn more about Continuing Care Coverage or other service offerings, please contact your
Marconi sales representative, call 600-600-5260.  email  fss@marconi.com,  or visit
www.marconi.ccm/freedomcare.  When requesting information about Continuing Care
Coverage, please reference code PFS-CONTCARE.
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Continuing Care Registration
To register Marconi equipment for Continuing Care Coverage, simply till out the information below and mail,
or create a secured access account to our FreedomCare  extranet at www.marconi.com/freedomcare.
NOTE: You must provide the equipments installation location to activate the plan.
Installation Site
Company
Street Address
Floor/Suite
City/State/Zip
Site Code
Equipment Inventory

Model
Spec  No.
Serial  No.
Equipment Turn-on Date
Site Contact Information
Last Name First Name

Street Address
Floor/Suite
City/State/Zip
Phone E-mail

Fold in Half Tape edges. Affix first c/ass postage.
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I
Name

Street

City, State, Zip

Marconi Services
AlTN: FSS
38683 Taylor Woods Industrial Parkway
North Ridgeville, OH 44039
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