instructions Manual

instruction
Manual for

| DCR-T Series
S5 KW |
Power Supplies

Manual covers BCR-T models:

4-800T 80-62T
8-400T 110-45T
16-310T 160-30T
32-155T 300-16T
55.90T ~ 600-8T

Document Number 1064982  RevF 485






SECTION 1
INTRODUCTION

11 INTRODUCTION

This manual contains operation and maintenance data on the 5 kilowatt (5KW) units

.of the DCR-T Series Sorensen Power Supplies. It is intended to familiarize the user

with the function of the unit, to introduce the varied applications to which the unit
may be adapted, and to furnish sufficient maintenance data to assure long operating
life.

Six major sections form the manual divisions. Section 1 contains a brief functional
description of the DCR-T series power supplies along with complete unit specifications.
Initial inspection and checkout procedures are outlined in Section 2. Operating
instructions, including methods for adapting units to various applications, comprise
Section 3. Sections 4 and 5 provide the principles of operation and maintenance
procedures respectively. System drawings and the replacement parts list are included
in Section 6.

1.2  DESCRIPTION

1.2.1 General

The DCR-T series is designed for either rack or floor mounting, and to provide stable,
highly regulated dc outputs from a wide range of three phase input voltages and
frequencies. (For complete unit specifications refer to Table 1-1.) The series exhibits
excellent transient response and low ripple in both voltage regulating and current
limiting modes. Other design features include: provisions for remote programming,
remote sensing, and series and parallel operation. Increased versatility is also provided
by the use of an industrial control technique for main power disconnect and line
protection. This feature facilitates the remote control of the line power to the supply.

A variety of Sorensen power supply application notes are available through your
Sorensen Service Representative. These notes detail many hook-up configurations
available to meet most power supply applications.

1.2.2 Automatic Crossover

There are two basic operating modes: voltage and current. In the voltage mode, the
voltage is held constant while the current varies with the load. In the current mode,
the voltage varies and current is held constant. The automatic crossover feature enables
the unit to switch operating modes as a function of load requirements. If, for example,
load currents attempt to increase above a preset current limit, the unit will switch
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operation automatically from the voltage to the current mode. In this mode, the
current will be regulated at the value preset on the front panel. If load requirements
are lowered, a return to the voltage regulating mode will occur automatically.

1.2.3 Remote Sensing

Terminals located on the rear-mounted connector (J-2) offer a means of extending a
unit's regulating point from the output terminals to the load. This effectively
compensates for variations in the load lead voltage drop. Section 3 outlines the
connections for remote sensing.

1.2.4 Series Qperation

For applications requiring output voltages higher than a single unit can provide, DCR-
T power supplies may be connected in series (see Section 3). Regulation in series
operation is the sum of the regulations for all units.

1.2.5 Parallel Operation

Parallel operation may be used to service those applications requiring an output current
higher than a single unit can provide. DCR-T power supplies may be direct paralleled
with no limit to the number of units which can be paralleled. However, the regulation
will deteriorate, and will be the sum of the regulations for the individual settings
plus the output voltage differences between units at no load.

1.2.6 Remote Programming

Output voltage or current of DCR-T power supplies may be remotely programmed
in either the voltage or current mode by resistance or voltage signal. Details and
consideration are given in Section 3.

1.2.7 Failure Protection

In addition to the constant limiting protection provided by automatic crossover and
the current regulator, the DCR-T power supply incorporates several other protection
systems. Loss of one input phase drops the output to zero and energizes an indicator
lamp on the control panel. Thermal overload, usually resulting from a cooling fan
failure, will also drop the output to zero and energize an indicator lamp on the front
panel. In the event of an overvoltage condition at the output, such as a failure in
the power supply or an externally induced condition, the adjustable overvoltage
protection (OVP) will drop the output to zero and disconnect the AC power from
the main power components. Protection against the effects of overloads and internal
short circuits is also provided.
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The main power components are protected by a thermal overload relay working in
conjunction with a contactor to provide mechanical disconnect of the AC line to the
main power components. (See Section 2 for complete input wiring requirements.)
Control circuitry is protected by rear mounted fuses and an internal fuse.

1.3 OPTIONAL MODIFICATIONS

1.3.1 Chassis Slide Kit

The sides of the DCR-T have inserts which allow attachment of slide rails. Consult
the factory for information on this optional Chassis Slide Kit.

1.4  SPECIFICATIONS

See Table 1-1 for complete specifications on the DCR-T 5KW series power supply.

Introduction | 1-3



Iy poloy iBajjeo)

0L+ 01051 seduey axmwaadua) adei0lg

D04 01 t3duwy ampesadua ) Bupeiad( gy

PIRPURIS U0JIN0L] FBEYOAIAQ

"siun jo tqiana Aue jo Burpawed R tuopesadg) a)esel

“S}uUn Z uey

arow jo uofIado 5apa 10] A10198] IsU03 WNWHRW 0P (07 :uojiesedy) saj1g
"pepous uo Zutpuadop ;dino pares 1nj Jo %08 01 %09 :LouPWH

PEOL TR Jo %05 9 %001 10 %001 O3 %06 jo

a8ueys puop dans 8 20f pueq o5 | F o1 wmia o) (feardy) swt gy sasuodsay Juapsued],
*auf] - doap xews AL g el + dorp xew Al 01 ¢ Bujsulg ajoway
-amesaduwia) pue

PRO] "QUI PIXY il dn wres Jinunu OF RYE sIN0Y § 10] "Xeuw 0F %10 ANIYEIS
(mdino pores jo %,001-0

10§ swyo ¥ (01-0) ‘mdino pared jo 941 1ad swiyo pp] :Bupmmnesdorg 2apsisey
(‘mdino pares §0 %001-0 59 AQ10)

IVEVA ONLLVERIO -ndino pare: jo o1 33d A g0 3aguumerdosg peadis alxyjo s
ZHOS ® %01 ¥ 9%A S0P - €L YRU O3 JO /o0 FIGAPLER)) sameaadaa ),
ZHO9 @ %01 F 934 08% - SL ZHOS & %01 ¥ 9%A 08 - ZL 13l 51 33A34oy M *91qE1 U} uofieoyLoads Jo
ZHO9 ® %0L F A Oy - 4L THO9 B %01 ¥ %84 802 - 11 Supos a3[0A 341 0 % |70 STOPOUI [TV TPAUIGUIC0 PrOTIUF] Bopeinday adwo s
LLTRINT SHAGOW HDVLTOA INVLSNOD 1NdNO MG
ENOLIVOIL YIS NOWRGD
“Axopy nuoTy ¥ ALON iEioa Sy B 18 WL Jury T ALON
“wdin joA 3x fruruson pu wo uod “xei 1w @xN Awony € HLON Aoy SRR potens 10 AN 1o s¥nioa jo o 1) pans sy sFue vonemBay 1 ALON
¥ 20N Ll 50 oozt oy ALY 147] 05t 009-00E 8y 4 8 0090 | LL8-009
¥ 30N 123 507 009 oy ¥ 9ioN 00t 001 00E-051 ot ¥l 9l 00E0 ] 1191008
t 210N £9 0 0Te oy ¥ 20N 08l 03 091-08 81 L 0 0910 § LIoE-09t
¥ ION 6 0 0T av ¥ AN oyl oy Ol Le He 1.4 016 | LIst0id
¥ 9N [wdl [11] 091 Or v oN ozl 0z 08-0v A s 9 080 | LLZ908
¥ ION [£] 50 o1l or ¥ 910N iral (14 g54T ¥ 17/ 06 S50 | 110675S
¥ a0N €lg g e 114 y MON 7A] 114 @91 €6 el 51 | 260 | LISSI-26
¥ 9N [v/) S0 e oy ¥ MON 001 0t 918 g8l 99T oIt 910 | LIoIE9L
y 10N szl SO 0t or ¥ 90N oot o " 4 0z e 0o g0 | LL00V 8
poN 00SZ o oL or ¥ 31N 00l o L ard by 089 008 0 | LLoos+
AJA ASUYO (dhy)sw d-d sut OPA) | 19PN
¢dip) DofAR awty Al Al (AU afeon | DG
apopy aderjop XN 0 % affenpop asuodsay peor] 3 aury
suesuo] yuq 20D watsweyy | uonnjossy | (gyvd) sddng uoyepnday
Supnreidarg Beijop duay, ¥AMOd INdINo
Ipopy 2FeIOA WEISUCD)

SANES LLVM XS
SNOLLYDUIDALS 1-d0(

suopesyoads 1-f 2fqe]

Introduction

1-4



(ze9dorg 609wt | (9zavél T 110)szT1 m
{LOKIS8I 609t | GTen6t | (CznsLs | HOVLIOA 'S 'GLS  7HO09 ACBY  SL
HOVII0A STISI HSLLREE "ais  ZHoS ASIY €L
@) q HLONTT HLGIM | LHOIIH qAZIS HOVLTOA 9dOdNd TVINANLINOD ‘(iS  ZHOS AOSE 7L
LHDHM |7 (EEE) N SNOIS ia ASYD HOVIIOA ‘SN AIS  ZHo9 AS0Z 1L
HOVLTIOA ININY LYDT

IS Ppe .“uc_q=< ‘ampyesadwa) pue

prepumig e PEO] "2Ul] POXY i dn alrem 23NUNL ()f JOY¥ KINOY g 20§ "XRW of %7°0 :A)HIQRIS

ONTHELAW (‘peo| pares jo %001

"SI qmos Y wondg
*PIRPURIE ST UAOPINYS GA O dAO
IINAWAINDA TYNOLLIO
dVI-OUOIA 88F PO 1piQ “sag {140 01 sovpay]
BRI SINSS LY U1 sPpoul {8 10j KEiRAy :remaeafory mySiq
"(reuondo) (-L6Z0901 ON e :SIpYIS sissEYD

-0 10} sWyoy 01-0) "mdmo pares Jo g4 1ad surgo g :Bupmmsidoly SISy
('m0 pares Jo %0013 0] AD1-0)

“mdino pares jo o 1 1ad Aurgg] :Bupnmesdos] feudis jsarm)

*XeHL 0f JO 1), /% $0°0 SIUIPII0) amesadmaf

“a3jead 5] 124909104 F)qw) 0f nogpeoyydads Jo Fapes pussand padino

1) JOTXBIE O] %5 [°@ SpaPOAl ||V :P2UiqU0d pus| puE sup} soopemIay jaasin)

Introduction

1-5

SSHIMOSSADIOV YDA FHAOW LNTHMND) LNV.ISNOD
SNOLVIIIT A4S NOWROD
“Amony pmuoy »ALON 2Bnoa sut] Ut 1 mRams 9ETY T A1ON
‘oot 5
“wdut mpoa o¢ eunsod pue Mo Raod xein e wxn fanpogg £ ALON AT "RUR POIIS JO RIS 20 63104 JO 410 M1 ol vonTniay HALON
n P AON T & ¥ ION 662-L81 ¥ 9N oosel s0 S ¥ JeN ool 8 LL8-009
H] ¥ JION T 6 y 30N 6ZL-LBI vIBN LR YAY §0° ol ¥ 0N 00T 918 LI91-00¢
il ¥ FoN A 6 ¥ION 6TT-L81 ¥ AON Feee £ 174 ¥ 30N OLe ot$l LIOE-091
H P3N rA 6 pIwON 667-L81 b 210N oLt o 6z ¥ 20N 008 ST LISy 011
I PoON A 6 b AON 66T-L81 b 91ON 019l SO of ¥ 910N 009 9-0¢ LIZ9-08
1 b 910N (4 6 ¥ 310N 62¢-L81 ¥ 31N o1t SO 8S f JION 009 06-8¢ L0656
il P NoN ra 6 ¥ 20N 6TT LRI ¥ HON ove €0 001 ¥ AION 000G ssi-08 LISSL-ZE
n V2N (4 6 ¥ 0N 6ZL-L81 poloN ote SO 00z AL 0051 aresst | LI0IE-91
1] 0N 4 & b 1N 6TT-L81 ¥ NON HEY4 Lo o ALY 000t g5v-00Z 1LOOV8
n os 4 ) o 67T-L81 P AON sl 0 174 ¥ ION 000t 006000 LLOOS ¥
e per] | () oey np AIA ASUYG (dap) suu 1PpPon
maumn)y adeiop 4L ) OJAW uonnjosaYy v v LnDa
azig % (441 SPOpY AT R 0F % Taumy EM_M& vowemay
x| Aowpuig | el (x4 | 09 "oweyd ¢) S0y el A N
duia
zmodnduf prepuerg SusmureSarg L PO IHALIN ) WEISUO))
SIS MS

SNOLLVIIIDAZS 1-HDAa

P smor o adg - qqey”






SECTION 2
INSTALLATION

21 GENERAL

After unpacking, general inspection and preliminary checkout procedures should be
performed to assure that the unit is in proper working order. These consist of visually
checking for damage, and performing an electrical check. If it is determined that
the unit has been damaged, the carrier should be notified immediately. Repair
problems should be directed to the nearest Sorensen representative, or to the factory.

2.2 INSPECTION
Proceed as follows to inspect for damage incurred during shipment:

A.  Check meter faces for cracked or broken glass. Check each meter
for zero indication. Use zero adjust to bring indicator to zero, if
necessary. Zero set is inside of the unit on the rear of the meter.

B. Look for cracked or broken lenses on the indicator lights.

C. Rotate the VOLTAGE and CURRENT potentiometers.

D. Remove the top cover and check to make sure that all printed
arcuit card plugs are firmly in place.

E. Remove the front panel (if already in place) and check that the controls
and card plugs are firmly in place.

F. Check remote plug (P1) to insure that the remote AC control
jumpers are in place.

If any optional equipment (refer to Section 1.3) has been purchased with the unit,
assure that all parts are accounted for and that no damage has occurred in shipment.
(Optional parts are normally shipped loose in the packaging carton.)

2.3  OPTIONAL EQUIPMENT INSTALLATION
The unit is shipped in ready to use condition. If optional accessories have been

purchased, however, they must be installed at destination. The following sections
detail the installation of optional equipment.
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2.3.1 Chassis Slide Kit

Extend the Slide Rail and mount the rail to the DCR-T side panel inserts (4 each)
with the #10-32 screws provided. Note that all but one of the mounting holes are
accessible when the slide rail is fully extended. Close the inner portion of the rail
approximately halfway to access the remaining mounting hole. Make certain that
all four mounting inserts are used.

24 MECHANICAL INSTALLATION

The DCR-T series power supply is shipped ready for floor or bench use. If the unit

is to be rack mounted, the eye hooks on the top and the feet on the bottom must

be removed. If chassis slides are used, they should be attached to the unit prior

to mounting in the rack. To access the rack mounting flanges used for bolting the

unit into the rack, remove the four allen-head screws and the front cover plate. Re- .
attachment of the front cover plate after rack mounting will hide the mounting

hardware and give an attractive flush look to the installation. As these power supplies

have a relatively large mass, they should be mounted at or near the bottom of the

rack.

2,5 GENERAL PRECAUTIONS

WARNING

This unit requires a 3 pole, wall-mounted, fused
disconnect switch with the proper current limiting
fuse for safe operation.

DO NOT turn on the wall switch until AC and DC
wires are attached to the DCR-T unit.

Accidental shorts or hand contact inside the DCR-T"
can cause burns or elecirical shock.

All DCR-T units must be hard-wired for fixed installation. The following precautions
should be taken when connecting power supplies to an AC main.

2.5.1 AC Line Protection

All Sorensen power supplies are designed with a mechanical disconnect and overload
protection. The components most often used are circuit breakers or fused switches.
With the DCR-T series, Sorensen has introduced a system of mechanical disconnect
for ac protection which has been used for years in industrial controls. All Sorensen
power supplies, including the DCR-T, require careful coordination of the AC mains
connections with the AC line protection system within the unit. This will insure not
only that a AC fault will be cleared, but that the AC line protection system will not
be damaged by the fault.
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The following components are required for a complete AC line protection system:

MAIN DISCONNECT SWITCH - Customer-installed 3 pole, wall-mounted
fused _
disconnect switch. The main disconnect switch mechanically removes the AC
lead wires and the unit from the AC mains.

MAINS SHORT CIRCUIT PROTECTION - Customer-installed main short circuit
protection (usually a fuse). The ratings of the short circuit protection should
be large enough to handle the units attached. The let-through current of the
short circuit protection shall be below the lowest ratings of any one unit attached
and below the rating of the unit lead-in wire.

UNIT AC OVERLOAD PROTECTION - Included in all Sorensen power sup-
plies. Mechanically connects and disconnects as much of the wiring within
the unit as is possible. Prevents the AC line (from the main AC disconnect
to the unit) from causing damage within the unit should a fault occur. Acts
as a safety feature preventing shock or burns due to a possible fault within
the unit. ‘

The following table specifies the maximum fault current which Sorensen three phase
power supplies can safely clear. Use this table to size current limiting fuses for these
supplies.

UNIT MAX. LET-THRU CURRENT
DCR-T-5KW 2500 AMPS

2.6 ELECTRICAL INSTALLATION

CAUTION

Read wiring WARNING on page 2-2 before starting
wiring. Unit is phase sensitive. Test input phase
per para. 2.7.

Follow these steps in wiring:

1. Check phase rotation at the main disconnect switch (see Section 2.5).
. Mark terminals 2 - 3 - 4 to correspond to line A, line B and line C,
respectively.
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5.

Identify the proper safety ground at the wall switch. (The neutral and/
or a separate ground may be provided. Check the power company and
local codes for a proper connection.)

Label four wires for the input connection. Wires 2 - 3 - 4 are connected
to the three phase terminals, and wire 1 is connected to the safety
ground terminal.

Connect the 4 wires to the DCR-T ac input terminals which are marked
GND-$A-0B-8C.

IMPORTANT SAFETY PRECAUTION

Wire 1 must be connected to the CHASSIS GROUND
terminal to provide a ground for the DCR-T chassis
frame.

Connect the two dc output wires. Label these wires (+) and (-).

2.7 PHASE ROTATION CHECK

The DCR-T is a phase rotation sensitive unit. To check rotation, proceed as follows:

A.

B.

Connect unit as indicated in paragraph 2.6.

Turn CURRENT and VOLTAGE control pots fully counterclockwise
{zero out).

Turn ON/OFF switch to STAND-BY.
Press START button.

If unit makes sharp noises and voltmeter jumps, two lines are probably
reversed. Reverse any two AC input lines.

2-4 Installation
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2.8 INITIAL CHECKOUT

2.8.1 Yoltage Moade

To perform a check of voltage mode operation, proceed as follows:

A

F.

Assure that proper input connections have been made. Refer to Section
2.5, 2.6 and 2.7.

Turn VOLTAGE and CURRENT controls fully counterclockwise.

NOTE

See Figure 3-1 for location of controls and indicators.

Set ON/OFF switch to STAND-BY mode. Amber STAND-BY lamp will
be illuminated.

Press START button, note sound of fan. Green ON lamp will be illumi-
nated.

Turn VOLTAGE and CURRENT control slowly clockwise and observe
the unit voltmeter. The pointer should move upscale.

Press STOP button. Unit will return to the STAND-BY mode.

2.8.2 Current Mode

To check operation of the unit in the current mode, proceed as follows:

A.

B.

Installation

Turn VOLTAGE and CURRENT controls fully counterclockwise.

Connect a heavy gauge wire across the output terminals. One of the
intended output leads is recommended for this purpose.

Set ON/OFF switch to STAND-BY. Amber STAND-BY light will be
illuminated.

Press START button, note sound of fan. Green ON lamp will be illumi-
nated.
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Rotate VOLTAGE control about 30° from the left hand stop and observe
output meters. Both should be zero.

In small increments, raise CURRENT control while observing the
ammeter. If current does not increase, rotate the VOLTAGE adjustment
another 30°.

Press STOP button. Unit will return to the STAND-BY mode.

Remove shorting wire from the output terminals.

2-6 Installation



SECTION 3
OPERATION
31 GENERAL

This section provides a tabular listing of the unit's controls and indicators along with
a brief description of their function. Physical location of the controls and indicators

is shown in Plg}.lre 3.1. The physical location of the rear panel terminals and connectors
1gu

is shown in re 3.2

Table 3.1 CONTROLS AND INDICATORS.

Control/ Indicator

Function

On/Off Switch Energizes control circuitry and provides power for
contagzctzoi disconnect. Puts unit in Stang-%y.

Stand-By Lamp Indicates unit is in Stand-By.

STOP Button Causes contactor to be pulled in. Contactor is held
energized through the STOP button, the overload
auxiliary contacts, the contactor auxiliary contact,
and a .

ON Lamp Indicates Main Power ON.

Phase Indicator

Indicates loss of an ac line.

Thermal Indicator

Indicates an overtemperature condition.

OVP Indicator

Indicates that the OVP has activated.

Reset Button

Brings output to zero. Resets the unit after OVP
or thermal shutdown without recycling.

OVP Adjust Button

OVP Adjustment control.

REM Indicator

Indicates unit is in remote operation. ON when in
remote operation. Flashes if a remote line is open.

Voltage Control

Multi-turn pot to set output voltage.

Volt Mode Indicator

Indicates when unit is in the voltage regulating
mode.

Current Control

Multi-turn pot to set output current.

Current Mode Indicator

Indicates when unit is in the current regulating
mode.

Unit Ammeter

An ammeter connected to a shunt in the negative
leg of the unit output. Indicates output current.

Operation
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5 kW Model

Figure 3.1 Typical Controls and Indicators
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Figure 3.2 Rear Panel Terminals and Connectors
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This section also provides instructions for adapting the supplies to many of their varied
applications. Included are procedures to be followed for conversion to: remote sensing
operation; voltage, current and programming modes; and series and parallel operation.
Also included are procedures for use of the various remote control and remote
indicator features of the power supply.

NOTE

Throughout the following discussion, voltage and
current levels will be expressed in percentages of full
scale label values. This is necessary due to the large
variety of outputs available in the DCRT Series. Full
scale label values are determined by the model
number, (e.g.) DCR16-310T1 is 16 volts and 310 Amps
full scale, DCR55-90T1 is 55 volts and 90 Amps, etc.

3.2 LOCAL SENSING

The supplies are shipped without the sense leads connected. The supplies are
protected against open sense leads. To realize specified performance of the unit,
however, the sense leads must be connected. Local sensing simply means that the
sensing circuit is connected across the unit output terminals and not at the load. For
applications where the voltage drop in the load wires is prohibitive, use remote sensing
(paragraph 3.5). Figure 3.3 illustrates the local sensing configuration of remote

connector (J-2). The mating connector housing, strain relief and connector pins are
included with the DCRT unit. Connector pins will accept #18 through #24 AWG

insulated wire.
Part of Ji2

OOOOi

S588
I

T8 2t

—

|
]
| Lf,
e
— outeur e
LOAD
e AVAVAVAVAWS ~ommE s

Figure 3.3 Local Sensing Configuration
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3.3 VOLTAGE MODE

To put the unit in voltage mode operation, proceed as follows:

A.

Operation

Rotate the VOLTAGE and CURRENT control potentiometers fully
counterclockwise.

With the main disconnect switch OFF, connect the three phase input
leads as indicated in Section 2.6

Set ON/OFF switch to ON. Stand-By lamp should be illuminated.
Press START button. ON lamp should illuminate.

Rotate VOLTAGE control until the unit voltmeter indicates the desired
output voltage.

NOTE

To prevent random firing of the SCR's, for voltage
outputs below 5% of maximum rated output voltage,
it is recommended that a bleeder resistor be con-
nected across the output of sufficient value to draw
approximately 10% of rated output current. For
example, for a DCR16-310 below .8V use a bleeder
to draw approximately a 31.0A load. This would be
approximately .026 ohms (use a 100 watt rating).

Set ON/OFF switch to OFF, and set the main disconnect switch to OFF.
Connect load to the unit terminals on the rear of the unit.

Set CURRENT control to a value at least 10% above the actual load
current.

NOTE

Regulation falls off if output current is within 10%
of limiting value. Current mode indicator begins to

glow when current output is within approximately
10% of limiting value.
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Set the Main Disconnect switch to ON and the ON/OFF switch to ON.

Press START button. The ON lamp will light and the unit will be in
voltage operation mode.

NOTE

With the unit in the voltage mode, an increase in
load current requirements above the value set in step
H will cause an automatic crossover to current mode
(current limiting) operation.

3.4 CURRENT MODE

To operate the unit in current mode, proceed as follows:

A

B.

m

Lo

P
b

Rotate the VOLTAGE and CURRENT controls fully counterclockwise.

With the Main Disconnect switch OFF, connect three phase input as
indicated in Section 2.6

Set ON/OFF switch to ON. Stand-By lamp should illuminate.
Press START button. ON lamp should illuminate.

Rotate VOLTAGE control until unit voltmeter indicates a level 10%
above the desired dynamic voltage.

NOTE

Current regulation falls off if the dynamic (compli-
ance) voltage is within 5% of the voltage limiting
value.

Set ON/OFF switch to OFF, and set the Main Disconnect switch to OFF.
Connect load lines to unit output terminals on the rear of the unit.
Set the Main Disconnect switch to ON and the ON/QOFF switch to ON.

Press START button. ON lamp will light, and the unit is in voltage
mode operation.
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J. Turn CURRENT control to desired current regulating value. CURRENT
MODE lamp will light and the unit is in current mode operation.

NOTE

If dynamic (compliance) voltage rises above limit set
in step "E", the unit automatically crosses over to
voltage mode operation. (Current mode light goes
off.)

3.5 REMOTE SENSE

In the remote sensing mode, voltage regulation is at the load rather than at the unit
output terminals, thus correcting for voltage drops in the load leads.

NOTE

A 10% of E, maximum voltage drop lead is the
maximum for which remote sensing will compensate.
To avoid exceeding the rated maximum unit voltage,
the maximum load voltage (as read on the panel
voltmeter) must be less than the rated maximum by
the sum total of the drops. Example: If each load
line drops 3 volts, (6 volts total), then on a 55 volt
rated unit, the DCRS55-90T, the voltmeter reading
must not exceed 55 - 6 = 49 volts.

To adapt a unit for remote sense operation, proceed as follows:
A.  Set unit ON/OFF switch to OFF and the Main Disconnect switch to OFF.

B. Remove the local sense leads from both the output terminals and J2
mating connector, if already connected.

C.  Install the remote sense leads to plus and minus SENSE terminals in
J2 using the ]2 mating connector provided. Note which lead is connected

to the plus terminal (remote sensing configuration is shown in Figure
3.4).
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3.6

NOTE

Use a twisted or shielded pair of wires for the remote
sensing leads. Sensing current is approximately 1.0
maA.

Connect the lead from the positive sense terminal to the positive load
terminal, and connect the negative sense lead to the negative load term-
inal.

Reset current limit per paragraph 3.3.

If the unit is being placed on-line for the first time or is being returned
to service following a maintenance check, etc., proceed as outlined in
paragraph 3.3 or 3.4. Otherwise, set the Main Disconnect switch to ON,
set the unit ON/OFF switch to ON and press the START button. POWER
ON indicator light will illuminate and the unit supplies the load.

OVERVOLTAGE PROTECTION (OVP)

The OVP dircuit protects the load by limiting the output voltage to a preset value.
Load protection is accomplished by bringing the output current and voltage to zero
and opening the contactor which brings the unit to a Stand-By mode when the preset
OVP value is reached. The unit is shipped with the OVP factory set at 10 to 15%
of the maximum output voltage.

To set the OVP at another value, proceed as follows:

NOTE

To avoid nuisance tripping of the OVP circuit, the
preset value should be set at 10% minimum above
the operating output voltage.

Set the unit for operation as outlined in paragraph 3.3 or 34.

To read the OVP set value on the front panel voltmeter, simply press
the OVP set switch.

Set the desired OVP value using the front panel OVP Adjust Control
while depressing the OVP set switch.

At any time, the OVP set value may be read without affecting the normal
operation of the unit.
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3.7 RESET

The front panel RESET switch is used to clear those faults which latch the unit in
the zero output state. These faults are: OVP shutdown, thermal shutdown and phase
loss. The thermal indicator light will illuminate when the RESET is depressed and
the unit output voltage and current will go to zero. When the RESET switch is released,
the unit will soft start and return to the preset operating conditions.

To RESET the unit after a fault has occurred, proceed as follows:

1. OVP SHUTDOWN: After an OVP fault, the unit will be in Stand-By
mode and the OVP indicator lamp will be illuminated. Press the RESET
switch. The OVP indicator lamp will go off, and the unit can be re-
started by pressing the START switch.

2. THERMAL SHUTDOWN: Should the thermal shutdown circuit activate,
check first to make sure the unit cooling fan is operating. Fan failure
is the primary cause of a thermal shutdown fault. Allow approximately
10 minutes time with the cooling fan operating before resetting the unit.
Press the RESET switch and release. The thermal indicator will go off
and the unit output voltage and current will return to the preset operating
conditions.

3. PHASE LOSS: The loss of one input phase line will latch the output
voltage and current to zero. The unit can only be reset when the phase
has been restored to the unit. When the lost phase has been restored,
press and release the RESET switch. The PHASE indicator will go off
and the unit output voltage and current will return to the preset operating
conditions.

3.8 EXTERNAL RESISTANCE PROGRAMMING

The unit output voltage, current and OVP set points may be resistance-programmed
remotely to a predetermined regulated value. Three 1 mA precision current sources
are provided, one each for programming voltage, current and OVP set. External
resistance programming is accomplished by connecting a resistance from the current
source output to V., (J2 pin 11).

External Resistance Programming Constants are:
10,000 Ohms for 100% Output Setting.

1,000 Ohms for 10% Output Setting.
100 Ohms for 1% Output Setting,
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Figure 3.4 Remote Sensing Configuration

NOTE

When unit is set for external programming, both
voltage and current settings must be externally
programmed. Both front panel output adjustment
controls are disabled. If either programming line is
open, the unit output will go to zero and the front

panel Remote Indicator Lamp will flash. The OVP
is unaffected.
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3.8.1 Yoltage and Current Mode

Remote programming sensitivity varies according to the full scale voltage and current
output of the unit. Table I-1 lists the proper ohms/volt and chms/amp for each
model. For example, a DCR32-310T has a 32 volt full scale output. The ohms/volt
sensitivity from Table 1-1 is 313 ohms/volt. For a certain voltage output, therefore,
the voltage value to be programmed must be multiplied by the ohms per volt
sensitivity to arrive at the correct value for programming resistance.

Example for programming a 25 volt output from a 32 volt full scale unit: (25) X
{313 ohms) = (7825 ohms)

Current output programming is accomplished in the same manner. For example, the
DCR32-310T has a 310 Amp full scale output. The ohms/amp sensitivity from Table
1-1 is 32 ohms/amp.

Example for programming a 300 amp output: (300) X (32 ohms) = (9600 ohms)

NOTE

The resistor used should have a low temperature coef-
ficient (+30 PPM) to maintain the units rated tempera-
ture characteristics as well as stability. Programming
current is about 1 mA. Use a 1% resistor with a
wattage rating of 1/8W or larger.

To adapt the unit to external resistance programming, proceed as follows:
A.  Set unit ON/OFF switch to OFF and Main Disconnect switch to OFF.

B. Connect jumper wire from J2 pin 2 (Logic Ground) to J2 pin 8 (Remote/
Local).

C. Connect both voltage and current programming resistors. (See Figure
3.5 for diagram of programming connections.) The voltage programming
resistor is connected from ]2 pin 14 (Remote Voltage Set) to J2 pin 11
(Virtual Ground). The current programming resistor is connected from
J2 pin 13 (Remote Current Set) to J2 pin 11.

D.  Set the Main Disconnect switch to ON and set the ON/OFF switch to
ON. The Remote Indicator Lamp on the front panel will illuminate.
Press the START button. The unit will regulate to the values set by
the external programming resistors.
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NOTE

If remote programming is to be discontinued, remove
the programming device, and disconnect the jumper
from J2 pin 2 to J2 pin 8.
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Figure 3.5 External Resistance Programming
(Without Remote Sense)

382 OVP Set

The unit OVP Trip Point may be externally resistance programmed. This would be
desirable in those applications where one or more OVP Trip Points are required
(different than the front panel OVP Trip Set adjustment).

NOTE

External OVP set programming is independent of
external voltage and current mode programming.
The jumper from J2 pin 2 to J2 pin 8 is not required
to remote program the OVP Trip Set Point.
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Example for setting the OVP Trip Set point to 8 volts on a DCR16-625T:

To determine the External Programming resistor value, proceed as follows:
A.  First, determine OVP Trip Voltage needed for Section B.

Note: 0-10 volts corresponds to the 0 to full scale output of the unit
to be programmed.

8 volts
(desired OVP Point)

X 10V (full scale
16 volts full scale

= 5 volts
programming voltage)

To determine the value of the program resistor, use a voltage from 0
to 10 volts, calculated above, in the following formula:

(X volts) (10,909) (5 volts) (10,909)
Rp = '

10,909 - (X volts)

= 9,231 ohms
10,909 - (5 volts)

This value (9,231 ohms) would externally program the 16 volt full scale
unit OVP Trip Set Point to 8 volts.

To adapt the unit to external resistance programming of the OVP Trip Point, proceed
as follows:

A.  Set unit ON/OFF switch to OFF and the Main Disconnect switch to OFF
B. Set the front panel OVP set adjustment fully clockwise.

C. Connect the program resistor from J2 pin 12 (Remote OVP Set) to J2
pin 11 (Virtual Ground). See Figure 3.6 for diagram of OVP set program-
ming connections.

NOTE

The remote programmed OVP set point may be read

on the front panel voltage meter by depressing the
OVP Set switch (see paragraph 3.6).

Operation

3-13



Oy
Q8]

070
o O

,_
[
(o
[

O O 0 o O

OVP SET
PROGRAM RESISTOR

O O O 0 O

L
=
(o4
4

0 00 0 0 0o

)
).

oOvYovoYoYoVYo

o 0 0
G 0O O

Figure 3.6 External OVP Resistance Programming
(With Remote Sense)

3.9 EXTERNAL SIGNAL PROGRAMMING

The unit output voltage, current and OVP set point, may be externally programmed
to provide a variable output as a function of an input voltage signal. This is done
by introducing the external signal to the current source outputs provided for
programming voltage, current, and OVP set.

External Signal Programming Constants are as follows:
10 volts for 100% Output Setting.

1 volt for 10% Output Setting,
0.1 volt for 1% Output Setting.

NOTE

When unit is set for external programming, both
voltage and current settings must be externally
programmed. Both front panel output adjustment
controls are disabled. If either programming line is
open, the unit will go to zero and the front panel
remote indicator lamp will flash. The OVP is
unaffected. |
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3.9.1 Yoltage and Current Mode

Remote signal programming sensitivity is 0 to 10 volts for 0 to full scale output for
all models in both voltage and current mode.

In selecting a signal source, the following should be considered:

1. The source must be capable of sinking approximately 1 mA (the Program-
ming Current).

2. A floating (ungrounded) source must be used. All signal programming
voltages will, however, have a common return.

3. To obtain a full scale voltage or current output range, the source provides
a 0 to 10 volt signal.

To adapt the unit to external programming, follow the procedure as outlined in
paragraph 3.6.1, with one exception.

EXCEPTION: When Step C calls for connection of a resistor across the
programming terminals on J2, instead connect the signal
source. See Figure 3.7 for connections and observe the

program signal polarity.

J2
!o‘“o”oz*’o
" CURRENT
kG O O O | PROGRAM SOURCE
11 1
ole o
14 13
L °§ 7 ¢+
o O 0 ©
22 21
+ o ¢ o
VOLTAGE o0 O
PROGRAM SOURCE oo o
© o o

Figure 3.7 External Signal Programming
(With Remote Sense)
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3.92 OVP Set

The unit OVP Trip Point may be externally signal programmed. This would be
desirable in those applications where one or more OVP Trip Points are required to
be different from the OVP Trip Set Adjustment.

NOTE

External OVP Set programming is independent of
external voltage and current mode programming,
The jumper from J2 pin 2 to J2 pin 8 is not required
to remote program the OVP Trip Set Point.

The OVP Trip Set signal programming sensitivity is 0 to full scale output for all models.
The signal source requirements are the same as for the voltage and current mode
signal programming source (see paragraph 3.7.1), with one exception.

EXCEPTION: The signal source value must go to 11 volts for applications
where the unit is operating at Full Scale output. This allows
the OVP Trip to be set to approximately 110% of the Full
Scale output voltage to avoid nuisance tripping.

To adapt the unit to external signal programming of the OVP Trip point, follow the
procedures outlined in paragraph 3.6.3, with one exception.

EXCEPTION: Where step C calls for connection of a resistor across the
programming terminals of ]2, connect the signal source
instead. See Figure 3.8 for connections and observe the

program signal polarity.

NOTE

The remote programming OVP set point may be read
on the front panel voltage meter by depressing the
OVP Set switch.
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Figure 3.8 External OVP Signal Programming
(With Remote Sense)

3.10 PARALLEL OPERATION

Paralleling of three-phase DCR-T units is accomplished directly by connecting the
individual supplies to the load. Using this method, no current derating due to
composite tolerances of wire resistance, components, etc., is required. There are no
restrictions on the number of units that may be paralleled. However, paralieling units
does result in lower overall regulation.

NOTE

The paralleled units may be adapted for remote
sensing as illustrated in Figure 3.9. They may also
be adapted for resistance programming. None of
these are required for paralleled operations, how-
ever.
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The following lists the procedures to be followed in directly paralleling two units.
The procedure is applicable to any number of units, however. (See Figure 3.9 for

connections.)

A.

Set the ON/OFF switch of both units to OFF. Disconnect main power
to both units by setting the Main Power Disconnect switch to OFF.

If applicable, disconnect output lines and sensing leads to both units.
Re-energize the units.

Rotate the VOLTAGE ADJUST conirol of one unit to the desired output.
Repeat the procedure for the other unit. Match the two unit outputs
as close as possible.

Set CURRENT ADJUST AMPS control on each unit to one-half of the
total desired limiting current; {e.g.) if desired, to limit load current at
15A, set each control to 7.5A, etc.

Set the ON/OFF switch of both units to OFF. Disconnect main power
to both units by setting the Main Disconnect switch to OFF.

Connect output cables from each unit to load. If desired, connect the
remote sensing leads of each unit to load.

Re-energize both units. POWER ON indicators light. The unit which
is supplying the highest voltage (it is possible to identically match the
output voltages) will supply load. If the load requirements exceed the
setting on CURRENT ADJUST AMPS control, this unit will automatically
crossover to current mode operation, and its output voltage will drop.
The second unit will assume that portion of the load rejected by the
first. Any further increases in load will be supplied by the second unit
up to its current limit setting. Regulation, therefore, will be the sum
of the regulation of the two units plus the difference in the voltage
settings. Set each current limit as needed to limit current to 100% of
rated.
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Figure 3.9 Parallel Operation
(With Remote Sense)

3.11 SERIES OPERATION

Series operation allows the user to connect as many as five 10 or 32 volt DCR-T units
in series. Only three of the 55, 80 and 110 volt units and only two of the 160 volt
units may be connected in this manner, while the 300 and 600 volt units may not
be connected in series configuration. No derating is inherent in series operation and
regulation is the sum of the regulation of all units.

NOTE

Series units may be connected for remote sensing as
indicated in Figure 3.10, or they may be adapted to
resistance or signal programming. None of these,
however, are required for series operation,
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The following outlines procedures for connecting two units in series. The same
procedure may be used for series connecting up to five units. (See Figure 3.10
for schematic of connections.)

A.  Set desired voltage output of each unit at no load using VOLTAGE
ADJUST. Select current limiting value.

B. Set the ON/OFF switch of both units to OFF. Disconnect main power
to both units by setting the Main Disconnect switch to OFF.

C.  Connect an output lead from the positive output terminal of one unit
(for the sake of clarity, call this unit 1) to the negative output terminal
of unit 2. :

D.  Connect an output lead from unit 1 (negative terminal) to the load;
connect the other output lead from unit 2 (positive terminal) to the load.

CAUTION

In series operation, rectifiers must be connected across
each set of output terminals as shown in Figure 3.10.
Failure to do so may result in damage to output
capacitors. See paragraph 3.11.1 for information on
rectifier selection.

E. If remote sensing is desired, proceed as follows:

1. Connect a sensing lead from the (- SENSE) terminal on unit 1,
remote connector J2, to the load termination of unit 1 negative
output lead.

2. Connect a sensing lead from the (+ SENSE) terminal on unit 1,

remote connector J2, to the negative output terminal of unit 2.

3. Connect a sensing lead from the (- SENSE) terminal on unit 2,
remote connector J2, to the negative output terminal of unit 2.

4. Connect a sensing lead from the (+ SENSE) terminal on unit 2,

remote connector J2, to the load termination of unit 2 positive out-
put lead.
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F. Re-energize both units. POWER ON indicator lights. Each unit operates
as a separate entity, with the output of each independently adjustable.
Each may be turned ON and OFF separately. (The rectifiers protect

the OFF unit.)
3.11.1 Series Operation Rectifier

When operating units in series, connect rectifiers across the individual unit ouputs.
Assure the diodes have current and voltage capability at least equal to its associated
supply. Adequate heatsinking must be used. (See Figure 3.10.)

UNIT 1 UNIT 2

PART OF J2

o000
22 21

O 00

Figure 3.10 Series Operation
(With Remote Sensing)
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312 REMOTE SHUTDOWN

The unit output voltage and current may be remotely shutdown without putting the
unit into the Stand-By mode. The shutdown circuit is activated by connecting J2

pin 15 (SHUTDOWN) to J2 pin 18 (MODE PLS).

This connection may be made

by means of a switch or relay. A transistor switch may also be used. (See Figure
3.11 for typical remote shutdown configuration.)

The voltage magnitude on J2 pin 18 is +15 VDC

NOTE

referenced to J2 pin 2 (LOGIC GND).

3.13 REMOTE AC CONTROL

The front panel START and STOP functions may be remotely controlled through the
J1 connector on the rear panel. This would be useful in those applications where

the unit could be cycled between the Stand-By and ON modes.
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Figure 3.11 Remote Shutdown
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3.14 REMOTE INDICATORS

The front panel status, voltage mode and current mode indicators, may be remotely
accessed on the J2 connector. The indicator drivers may be used to turn on a remote
indicator lamp or activate a remote circuit.

3.14.1 Status Indicator Drivers

The following indicator drivers are available on the J2 connector:

INDICATOR J2

OVvP Pin 4 (OVP IND)

THERM Pin 5 (THERM IND)

PHASE Pin 6 (PHASE IND)

REMOTE Pin 7 (OPERATE REMOTE IND)
NOTE

All status indicator driver voltage levels are +15 VDC
when activated. The maximum load current per
driver is 20 mA, therefore, a current limiting resistor
must be used. The circuit common for all status
indicators is J2 pin 2 (LOGIC GND). (See Figure 3.12
for typical remote status indicator configurations).
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3.14.2 Mode Indicator Functions

Two voltage and current mode indicator functions are available on the J2 connector.
The first is a mode indicator driver on J2 pin 19 (MODE DRIVE) and the second
is an open coliector mode flag on J2 pin 20 (MODE IND). The same precautions
observed for the Status Indicator Drive (paragraph 3.14.1) also applies to the Mode
Indicator Functions. (See Figure 3.13 and 3.14 for typical mode indicator configu-
rations).
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Figure 3,13 Remote Led Mode Indicators
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Figure 3.14 Mode Flag

3.15 REMOTE RESET

The front panel RESET function may be remotely activated. See paragraph 3.7 for
details on the RESET function. The RESET function is activated by momentarily
connecting J2 pin 3 (RESET) to J2 pin 2 (LOGIC GND). A momentary switch or
transistor circuit may be used. (See Figure 3-15 for typical remote RESET configu-
rations).

NOTE

The RESET current is approximately 1 mA when
connected to J2 pin 2. Use a switch or transistor rated
for 15 VDC minimum,
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3.16 REMOTE VOLTAGE AND CURRENT MONITOR

The output voltage and current may be monitored from the J2 connector. Two 0
to 1 mA proportional current sources are provided. One each for voltage and current

monitoring.

NOTE

The remote monitor current source levels are iden-
tical to the internal current sources used to drive the
front panel meters. These meters are 1 mA full scale
meters. Since the full output ratings of the unit are
approximately 80% of the front panel meter full scale,
the actual remote monitor current sources are 0 to
approximately 0.8 mA for 0 to full scale voltage and
current output. Some method of externally calibrat-
ing the remote meters must be provided.

The remote voltage monitor current source output is on J2 pin 16 (REMOTE VOLTAGE
MTR). The remote current source output is on J2 pin 17 (REMOTE AMP MTR). The
remote monitor circuit return is to J2 pin 11 (VIRTUAL GND). (See Figure 3.16 for
typical remote voltage and current monitoring configurations.

Vv

©
<

QOEEROEBRGOB
QOOOOOLO

©

®©

N ®

CURRENT
METER @
&

1.8K @

®

With Remote 1 mA Current Meters

Figure 3.16 Remote Voltage and Current Monitoring
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