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SORENSEN FIVE-YEAR WARRANTY

Sorensen, a division of Elgar Electronics Corporation, warrants its products to be free from defects in
material and workmanship. This warranty is effective for five years from the date of shipment of the product
to the original purchaser. Liability of Sorensen under this warranty shall exist provided that:

* the Buyer exposes the product to normal use and service and provides normal maintenance on the
product;

*  Sorensen is promptly notified of defects by the Buyer and that notification occurs within the warranty period;

*  the Buyer receives a Return Material Authorization (RMA) number from Sorensen’s Repair Department
prior to the return of the product to Sorensen for repair, phone 800-458-4258;

* the Buyer returns the defective product in the original, or equivalent, shipping container;

+ if, upon examination of such pfoduct by Sorensen it is disclosed that, in fact, a defect in materials and/or
workmanship does exist, that the defect in the product was not caused by improper conditions, misuse,
or negligence; and,

*+ that Sorensen QA seal and nameplates have not been altered or removed and the equipment has not been
repaired or modified by anyone other than Sorensen authorized personnel.

This warranty is exclusive and in lieu of all other warranties, expressed or implied, including, but not limited
to, implied warranties of merchantability and fitness of the product to a particular purpose. Sorensen, its
agents, or representatives shall in no circumstance be liable for any direct, indirect, special, penal, or
consequential loss or damage of any nature resulting from the malfunction of the product. Remedies under
this warranty are expressly limited to repair or replacement of the product.

CONDITIONS OF WARRANTY

* Toreturn a defective product, contact an Sorensen representative or the Sorensen factory for an RMA
number. Unauthorized returns will not be accepted and will be returned at the shipper's expense.

*  For Sorensen products found to be defective within thirty days of receipt by the original purchaser,
Sorensen will absorb all ground freight charges for the repair. Products found defective within the warranty
period, but beyond the initial thirty-day period, should be returned prepaid to Sorensen for repair. Sorensen
will repair the unit and return it by ground freight pre-paid. '

*  Normal warranty service is performed at Sorensen during the weekday hours of 7:30 am to 4:30 pm Pacific
time. Warranty repair work requested to be accomplished outside of normal waorking hours will be subject to
Sorensen non-warranty service rates.

*  Warranty field service is available on an emergency basis. Travel expenses (travel time, per diem expense,
and related air fare) are the responsibility of the Buyer. A Buyer purchase order is required by Sorensen
prior to scheduling.

*  Areturned product found, upon inspection by Sorensen, to be in specification is subject to an inspection fee
and applicable freight charges. :

*  Equipment purchased in the United States carries only a United States warranty for which repair must be
accomplished at the Sorensen factory.

Committed to Quality...Striving for Excellence
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SECTION 1

GENERAL INFORMATION

1.1 INTRODUCTION

This manual contains operation and maintenance data on the DCRA three phase input power supply
series manufactured by Sorensen 9250 Brown Deer Road, San Diego CA 92121-2294.

It is intended to familiarize the user with the functioning of the unit, indicate the
various applications of the unit, and to furnish maintenance information.

The manual is divided into six sections. The first is an introduction and general
description of the series, along with complete unit specifications. and performance
curves. Section 2 lists procedures to be followed upon initial receipt of the in-
strument, and procedures for modifying the unit for alternate input voltages.

Section 3 presents a listing of front panel indicators and controls as well as a
brief description of their function. Operating instructions, including procedures
for adapting the unit to a number of varied applications are also included. Sec-
tion 4 is theory of operation, and Section 5 gives troubleshooting, repair, and
calibration information. Replacement parts lists and schematics are in Section 6,
and optional overvoltage protection accessories are covered in Appendix A.

1.2 ~ DESCRIPTION

The DCRA series are designed for either rack or floor mounting, and provide
stable, highly regulated dc outputs from a wide range of three phase input
voltages and frequencies. (For complete unit specifications refer to Table 1-2.)
The series all exhibit 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. In-
creased versatility is also provided by use of a floating neutral, which permits
use of either three or four wire input. '

1.2.1 Automatic Crossover

The automatic crossover system allows the unit to transfer operating modes as a
function of load requirements. As an example, if current output is set for 20% of
full scale current, and load requirements are greater than this value, the unit
will transfer operation automatically from a voltage regulating to a current limiting
mode. In this mode, the current will be held to the 20% level selected. If load
requirements are lowered or if the current limiting velue is raised by the front
panel mounted current adjust control, transfer to the voltage regulating mode will
occur automatically. :

In the crossover transfer region, voltage and current mode regulation deteriorates
as shown in Figure 1-1. (For example, assume a full scale current rating of TO0A.
If the current limit value is set for 14A, the voltage mode regulation begins to
deteriorate when the load current exceeds 7 amps. This occurs at the point la-
beled Isc minus 7A, or in this example, 14A minus TA. The current mode regula-

General Information 1-1 Rev D (1/86)




tion begins to deteriorate when the output voltage exceeds 3 volts (6V minus
3v).) : '

I I | ; ' lsé minus Isc minus Isc'minus Isc
—~ QO ~ 10.5A 7A 3.5A ‘
% -4+— Eo

.Eo minus 1.5V

- Eo minus 3V

) Isc = CURRENT-LIMIT VALUE .
Io —® Eo = NO-LOAD OUTPUT VOLTAGE

Figure 1-1 Crossover Characteristics

1.2.2 Remote Programming

The power supplies may be remote programmed in either of two modes: voltage

~ or resistance. This feature permits the adjustment of output voltages or currents

to preset values from remote locations.

1.2.3 Remote Sensing

To allow for voltage drop in the load lines, a remote sensing system has been
designed into the power supply. This system monitors the unit output voltage to
assure that the selected voltage is being delivered to the load and not simply
across the unit output terminals. The maximum drop for which the unit will com-
pensate is 3 volts per line.

1.2.4 _Series Operation
Some applications require a higher output voltage than that for which the unit is

designed. To meet the demands of these applications, the power supplies are
designed to operate in series. The lower voltage units, (i.e.) 20 and 40 volts,

General Information 1-2 Rev D (1/86)




may have as many as five units in series, while the higher voltage series, 150 and
300 volts, are restricted to two. The 600 volt model may not be connected in
series configuration. :

115

100

80

30—

% 1 Rated

20—

T e e e e = s — - — . ——— e e

L1 - 1

.

20 30 40 50 60 70
AMBIENT TEMPERATURE (*C)

le

Figure 1-2 Current Derating Characteristics

1.2.5 Pérallel Operation

Like series operation, parallel operation permits the unit to be used in applica-
tions where output requirements are above those for which the unit is designed.
As many units as desired may be placed in parallel. Some loss of regulation will
occur for each unit, however. (Refer to Section 3).

1.2.6 Failure Protection

In addition to the current limiting protection provided by automatic crossover and
the current regulator, the supplies incorporate two other protection systems. One
drops the output to zero and energizes a light on the control panel if there is a
loss of one input phase, and the other, thermal overload, usually resulting from a
cooling fan failure, will also drop the output to zero and energize an indicator
lamp.

1.2.7 Optional Equipment

1.2.7.1 Auxiliary Chassis - A three phase autotransformer is offered as an op-
tional item on models 20-250, 40-125, 150-35 and 300-18, to increase their flexi-
bility. With this accessory, three-phase inputs of 342-418 V, 390-440 Vv, or 414-
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560 V may be used. The transformer is installed in a specially designed chassis
so. that, if desired, the chassis may be mounted to the DCR supply. Particulars
on the transformer are listed in ‘T_able 1-1. ' '

©1.2.7.2  Rear Support Kit - This consists of two angle brackets which, when
rack mounting & unit, are installed on the vertical ‘members of the rack to gua-
- rantee adequate support. _ : '

1.2.7.3  Cover Kit - A kit designed to add to the decorative appearance of the
unit. It includes two side covers and the required hardware for attachment. . -

1.2.7.4 Caster Kit - This optional item, when installed, éllows the unit to be
moved easily from place to place. It consists of four swivel type casters, two of
which have braking mechanisms. : o ’
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Table 1-1 Optional Equipment

ITEM

PART NO.

DESCRIPTION

Auxiliary Chassis

Support Kit
Caster Kit
Cover Kit

Overvoltage
Protector

195-2184

Model ST 101

190-3674
190-3675

190-3677*
190-3679*

3 phase autotransformer

Input Voltage: 380 V/50-63 Hz Input
415 V/50-63 Hz Input
460 V/50-63 Hz Input

Input Current:380 V 22 A Max.
415 V 22 A Max.
460 V 19 A Max.
Output Voltage: 187-229 V AC (380 V Input)
’ 207-253 V AC (415 or 460 V
Input)
Output Current Range: 0-37 A AC
Cooling: Convection
Dimensions: Width 19 in. (483 mm)
Height 7 in. (178 mm)
Depth 22 in. (559 mm)

Heavy duty angle brackets to help support
rack mounted units.

Four casters to give unit mobility. Two
support brackets. 16 screws and washers.

Two side covers for decorative purposes.
8 to 16 screws. ’

See Appendix A

*Kit 190-3677 is for units without auxiliary chassis; for units with auxiliary
chassis, use kit 190-3679.

General Information
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SECTION 2
INSTALLATION

2.1 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 inspecting for physical
damage and performing an electrical check. If it is determined that the unit is damaged, the carrier
should be notified immediately. The carrier's claim agent will prepare a report of damage, which
should be sent to the Repair Department, SORENSEN 9250 Brown Deer Road San Diego, CA
92121-2294. Sorensen will advise the user as to the action required to repair or replace the supply.
Written approval from Sorensen must be obtained before the unit is returned for repair.

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 neces-
sary.

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

c. Rotate the FINE and COARSE VOLTAGE ADJUST and CUR. ADJ. AMPS
potentiometers. Knobs should turn smoothly through 300 degrees.

d. Test for positive action of circuit breaker by operating it a few times.
Set breaker to OFF position. :

e. Detach side panels, and inspect for loose connections and structural
damage.
f. Remove front-panel retaining screws, located on either side of unit, and

gently separate panel a few inches from chassis to allow internal inspec-
tion. Check tightness of screw type connections at the transformer and
silicon-controlled rectifier board. Reinstall panel using screws origi-
nally removed.

g. Remove rear panel, and inspect for loose connections. Make sure that
the links and wires on terminal board TB2, located at the upper right-
hand side of the input panel, are securely fastened. Refer to Figure
3-2 for TB2 details. Reinstall panel.

If any optional equipment (refer to Table 1-1) has been purchased with the unit,
assure that all parts are accounted for and that no damage has occurred in ship-
ment. (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 sec—
tions detail the installation of optional equipment.

Installation 2-1 " Rev D (1/86)




2.3.1

Auxiliary' Chassis

- The auxﬂxary chassis may be mounted below the main chassxs or remotely located
as desxred To mount the chassis proceed as follows:

1.

2.3.2

.NOTE -

' 'The followmg procedure is more easily accom-
plished if an overhead lifting device of suffi-
~cient capacity to lift and hold the unit while
‘ mountmg the chassm is avanable. o

Remove front and rear panels on auxiliary chassxs._ Mounting hardware

. is located on either slde of panels. :

Remove bag from nght-hand handle, _and remove tvwo spacers and

screws. .

Usmg the eye hooks at the top of the umt and an overhead hftmg
dev1ce, rmse the unit- about 10 mches from the ﬂoor. : _

Detach feet from the bottom of the mam umt and remstall beneath aux-
ihary chassis : .

" Place one spacer on the forward bracket wtuch runs laterally across the
~ top of the unit and align the holes in both spacer and bracket.-Repeat

procedure for the other spacer and bracket at the rear of the umt

| Insert one screw up through a bracket and spacer and then use the
‘screw as. a hole alignmg gmde when lowering the main chasms onto the
- auxiliary.

. Caster Kit

Install 'the‘casters as follows:

a.

- 2.3.3

Raise the unit off the floor until the feet are sufficlently ‘exposed to
allow removal and remove them. : '

Mount casters to support brackets and align ‘brackets over holes va-
cated by the removal of the feet. Attach with the hardware provided.

NOTE

The two casters with braking mechamsms are to
be mounted over the forward holes. '

Sup Eort Kit

»Mount the left and. right hand angle brackets to the rear vertlcal rack channels at
an elevation whxch ensures cradling of the unit

Installation o 2-2 - Rev D (1/86)




2.4

MECHANICAL INSTALLATION

The unit is shipped ready for ﬂoorvuse. With the exception of the 20-1000 and
40-500 models, which must be floor mounted, rack mounting is possible. If the
unit is to be rack mounted, eye hooks at the top and feet below the unit must be

removed.

As these power supplies have a relatively large mass, they should be

mounted at or near the bottom of the rack. If one of the three phase inputs
other than that supplied is to be used, make the necessary wiring changes prior
to installation.

2.5

GENERAL PRECAUTIONS

WARNING

This unit requires a 3-pole, wall-mounted,
fused disconnect switch for safe installation.

DO NOT turn on wall switch until AC and DC
wires are attached to DCR-A unit and rear
cover plate is in place. '
Accidental shorts or hand contact inside the
DCR-A terminal box can cause burns or electri-
cal shock. :

Follow These Steps In Wiring:

1.

2.

Check phase rotation at the wall switch (see manual). Mark terminals
1 -2 - 3 to correspond.

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

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

Connect the 4-wires to the DCR-A ac input terminals which are marked
1 -2 -3 ground.

IMPORTANT SAFETY PRECAUTION

Wire 4 must be connected to the CHASSIS GROUND terminal to provide a ground

for the DCR-A chassis frame. '

5.

6.

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

Replace the DCR-A cover plate over the ac/dc terminals before applying
input power from the wall switch.
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2.6 ELECTRICAL INSTALLATION: MODELS 20-250, 40-125, 150-35 and
: 300~18 -

The above units are shipped wired to accept a 208 volt, three phase input. If
either a 230, 380, 415, or 460 volt input is to be used, minor alterations must be
made to the transformer wiring. ' : ‘

' NOTE

An auxiliary chassis .(See Table 1-1) must be
used if unit is to accept either 380, 415 or 460
volt input. ' :

CAUTION

Read Wiring Caution on page 2-3 before starting
wiring. Unit is phase rotation sensitive. Test
input phase per para. 2-9;

2.6.1 208 Volt Input

 For a 208 volt input, simply. connect the input leads to terminals 1, 2, 3 (and
GRD for a 4 wire input) on terminal board TB1 (INPUT) located at the bottom
center of the rear panel. : '

2.6.2 230 Vot Input

To adapt unit for a 230 volt input, disconnect the yellow wire at tap 3 of trans-
former T5 - (located immediately above terminal board TB1 (INPUT) on the rear -
panel) and reconnect at terminal 4 of the same transformer. Then connect the
input leads as in paragraph 2.6.1. See Figure 2-1 for T5 tapping arrangement.

2.6.3 460 Volt Operation .

The unit is not designed to accept other than 208 or 230 volt inputs.  However,
the optional auxiliary chassis may be used to convert the input to 460 volt opera-
tion. This chassis is factory wired for a 460 volt input and 230 volt output. In
wiring the chassis, first adapt the main unit for a 230 volt input per paragraph
2.6.2. Test chassis input phase rotation (paragraph 2.9); then check chassis to
unit rotation. . '

2.6.4 415 and 380 Volt Operation

Thev optional auxiliary chassis is used to convert the unit to 415 volt operation.

a. The auxiliary chassis is set up for 460 volt input as supplied, and must
be slightly modified for the lower voltage. Relocate the wire at terminal
4 of each of the three transformer primaries to terminal 3 (see Figure
2-2). L '
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b. The basi'c unit must be adapted for 230 volt input per para. 2.6.2.
Chassis input phase rotatlon and chass1s to unit rotation must be check-
ed per para. 2.9,

2.6 f'5 380 Volt Operation

The optional auxiliary _éhassis_ is used to convert the unit to 380 volt operation.

a. Rewire the auxiliary chassis as outlined in para. 2.6.4a.

b. ' The basic unit must be wired for 208 volt input (as shipped).

Chassis mput phase rotatlon and chassis to unit rotation must be check-
ed per para. 2.9, :

TRANSF ORMER T5

208 Vv

YELLOW WIRE FROM PHASE 1

Figure 2~1 Alternate Transforiner Connections 20-250, 40-125, 150-35, 300-18
TRANSFORMER T1-B1, T2-02, T3-83

380V
415 v

Figure 2-2 Auxiliary Chassis Input Connections 20-250, 40-125, 150-35, 300-18
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2.7 ELECTRICAL INSTALLATION: MODELS 20-500, 40250, 150-70, 300-35,
| | ) , ~ and 600-18. -

The above units are shipped, factory wired, to accept a 460 volt three phase
input. However, by making a few wiring changes at transformers T1, T2, T3,
T4 and TS5, the units may be altered to accept either a 208, 230, 380, or 415 volt
input. Transformers T1, T2, and T3 are located behind the front panel on the
left-hand. side of the unit. Transformer T4 is at the lower left-hand side of the
- rear panel, and transformer TS5 is directly below terminal board (TB2) on the
rear panel. Tap numbers are stenciled on the transformers. ' -

o " NOTE
Units may be operated at 50Hz on the 380 volt
and 415 volt taps only.

" CAUTION

‘Read wiring Caution on page 2-3 before starting . -
wiring. Units are phase rotation . sensitive.-

. Before connecting input, check rotation per

- para. 2.9, ' o :

2.7.1 208 Volt Operation

To adapt unit from a 460 volt conf_iguration td a 208 vqlt.input, see Figure 2-3
and proceed as follows: - ' , : : ‘

a. At 'trahs.fbrrhers-'l‘l, T2, and T3, move violet wire from tap 6 to tap 5.
Unsolder jumper across taps 3 and 13 and reconnect across taps 2 and
5. Solder a jumper across taps 12 and 13, o

- b. At transformer T4, .rémove jumpers across taps 16 and 17, 2 and 3, and
- 27 and 28. " Solder new jumpers across taps 15 and 17, 16 and 18, 1
and 3, 2 and.5, 26 and 28, and _27_ and 30, ' , : '

e, At transformer T5, move orange wire from tap 8 to tap 7. Unsolder.
jumper across taps 4 and 5. .Connect new jumpers across taps 1 and 5,
and 3 and 7. ’

d.  Check input phase rotation per parag_faph 2.9.

2.7.2 230 Volt Operation

. To adapt unit from a 460 wvolt cbnfig‘u_rhtiori to a 230 volt input, see Figure" 2-3
and proceed as follows:. . S

a. 'Atvtransformers T1l, T2 and T3, defach the tap 13 end of the jumper
between taps 3 and 13, and reconnect to tap 6. Connect a jumper be-
tween taps 12 and 13. :
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TRAMNSFORMERS T1, 12, ond T3

208 v : ' : a0V

Two wires from rectxﬁer

Two wires from rectifier

© 3m0v 415V isov ‘
-Me@"'@%@@ @@
Two wires from rectxfxer—— _ Two wires from rectifier ——

TRANSFORMER T4

2087 230V : ' _ v

BEBHSDRST

TRANSFORMER T3

fp\av 3 ; Y o ' 230V
a‘;tr, OO @ o e 00 00XD
- (- | - |

ORANGE WIRE FROM C81 —~memd
BROWIIN WIRE FROM 84w -

" ORANGE WIRE FROM C81
BROWN WIRE FROM 84

. . v
65 OJON ONES
" ORANGE WIRE FROM CB1 o ) OPANGE WRE FROM CBI
BROWN WIRE FROM B4 . ’ BROMIN WIRE FROM B4

0V

OO OOE OO ©

ORANGE WIRE FROM B} —rq
BROWN WIRE FROM 84 ——

Figure' 2-3 Unit Input Connections 20-500, 40-250, 150-70, 300-35, 600-18
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b. At transformer T4, remove 'jumpers across taps 16 and 17, 2 and 3, and ‘
27 and 28. Solder new jumpers across taps 15 and 17, 16 and 19, 1
and 3, 2 and 5, 26 and 28, and 27 and 30.

c. At transformer T5, remove jump'er across tap 4 and 5. Connect jump-
ers between taps 1 and 5, and 4 and 8.

d. = Check i_npi:t phase rotation per paragraph 2.9.

2.7.3 380 Volt Operation (50 Hz)

T-o adapt unit from a 460 volt configuration ‘to a 380 volt input, see Figure 2-3
and proceed as follows: o ' : ,

a. At transformers Ti, T2 and T3, move violet wire from tap 6 to tap 5.
Detach the tap 3 end of the jumper between taps 3 and 13, and re-
connect to tap 2. R -

b. At transformer T4, relocate jumper.at tap 30 to tap 29, jumper at tap 5
to tap 4, and jumper at tap 19 to tap 18. o :

c. At transformer T5, unsolder brown wire at tap 8 and reconnect at tap
10. Relocate orange wire at tap 8 to tap 9. Unsolder tap 4 end of the
jumper between taps 4 and 5, ‘and reconnect to tap 3,

d. Check input phase rotation per paragraph 2.9.

e. Input rating is 342-418 Vac, 50Hz.

NOTE

With a 380 volt input, maximum dec output volt-
~age is 90% of rated output voltage.

2.7.4 415 Volt Operation (50 Hz)

To rewire unit from 460 volt to 415 volt operation see figﬁre 2-3 and proceed as
follows: ' : : '

a. At transformer T5, relocate orange wire from fap 8 to tap 7. Unsolder
' tap 4 end of jumper between taps 4 and 5, and resolder to tap 3.

'b. Check input phase rotation per pérag'raph 2.9,
c. Input rating is 390-440 Vac, Soﬁz.
2.8 ELECTRICAL INSTALLATION: MODELS 20-1000 and 40-500
The above units are ‘shipped, factory wired, to accept either a 460 or 415 volt;

three phase input. If a 380 volt input is to be used, minor alterations must be
made to transformer wiring . '
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CAUTION

Read wiring Caution on page 2-3 before starting
wiring. Unit is phase rotation sensitive.
Check per para. 2.8. o

2.8.1 460 or 415 Volt Input* .

For a 460 or 415 volt input, connect the input leads to terminals 1, 2, and 3 (and
GRD for a four wire mput) on termmal board TB1 (INPUT) located at right-hand
center of the rear panel.

NOTE

*May be operated at 50Hz on 415 volt mput

only. :

a. Input rating is 390-440 Vac, SOHz.

b. Maximum dc output voltage is derated to
93% of rated voltage.

2.8.2 380 Volt Input (50 Hz)
To alter the units for a 380 volt input see Figure 2-4 and proceed as follows:
a. At transformer T4, located at the rear of the unit in left-hand wall
below center, remove jumpers between taps 15 and 30, 19 and 1, and 5
and 26. Install new jumpers across taps 15 and 29, 18 and 1, and 4
and 26. : '

b. On transformer T5, located at underside of the center plate close to the
‘lateral midpoint, unsolder white wire at tap 3 and reconnect it to tap 2.

¢. On transformer T9, located at underside of center plate directly be-
neath input terminal block TB1, unsolder the green wire from tap 3 and
reconnect it to tap 2.

d. Before connecting input lines, check phase rotation per paragraph 2.9.

e. Input rating is 342-418 Vac, to 50Hz.

NOTE

With a 380 volt input,maximum dec¢ output voltage
is 75% of rated output voltage.
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TRANSFORMER T4
380V

WHITE WIRE FROM PHASE 3 WHITE WIRE FROM PHASE 3

TRANSFORMER T9

380 v 415v 480V

' GREEN WIRE FROM PHASE 1| GREEN WIRE FROM PHASE |

Figure 2-4 Unit Input Connections 20-1000, 40-500
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2.9

PHASE ROTATION CHECK

CAUTION

' Read wiring Cautlon on Page 2-3 before starting
tests.

The DCR is a phase fptation' sensitive unit, with a rotation sequence of 1 - 2 - 3
- (with respect to the three ac input terminals marked 1 - 2 - 3).

There are two methods for determxmng that the DCR has been properly hooked
 up to the 3-phase line:

Method I is the easiest to implement in that no speclal equlpment is needed.

Method II requires the use of a standard electricians 3-phase rotation meter.

Method 1

With the ac disconnect switch OFF:

1.

Connect the 3 wall switch lines 1 - 2 - 3 to the DCR input' terminals 1
- 2 .- 3, without concern to phase rotauon.

Close the disconnect sthch to apply ac power to the DCR-A.

With no load on the DCR-A output, ad]ust the current panel control to
approximately 1/4 of full scale. Adjust the voltage panel control to
obtain approximately 10% of rated maximum voltage (e.g., set for 4V on

a DCR 40-125A), as read on the panel dc voltmeter. '

Observe the panel dc voltmeter. If any erratic pulsing or ]umpmg is
noticed on the meter, turn off the ac wall disconnect switch to remove
ac power from the DCR-A input. :

Interchange to two ac input wires connected to DCR-A input terminals 1

and 2 on the unit or wall switch terminals, whichever is easier.

Discharge mput filter capaators at each input lug to ground before
handling the wires. :

Restore the ac power and recheck per steps 3 and 4.

- Select the ac wiring which yields a steady dc voltmeter reading.

Method II

Before connecting the DCR-A ac. input terminal to the wall switch,
determine the phase rotation at the switch load terminals.

Use a commercial electricians Phase Rotation Meter:

a. With the switch off, label the three line-to-line load terminals
‘of the switch 1 - 2 - 3 (left to right).

b. Connect the three rotation meter leads to those three
terminals. Close the switch and determine (using the meter
instructions) whether the phase sequence is 1 - 2 - 3
(left-to-right). If it is correct, proceed to step d.
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c. If the rotation indicated 3 - 2 - 1, then open the wall switch.
' Interchange the labels on terminal 1 and 3 so the switch
terminals are labeled 3 - 2 -'1 (left to right).

d. Switch off the power and remove the rotation meter. Connect

the DCR-A ac input terminal #1 to switch terminal #1, 2 to 2,
3 to 3. '

e. Close the wall switch. DCR-A is ready to operate.

1
' 'S h
[ 2 ]
{ \
S P4 o
P
- LAMP A
2
LAMP B
3
INPUT LAMP A 2 LAMP B COIL
208 V, 230 Vv 230 V, 100 W 230 Vv, 100 W 1 Henry*
380 Vv, 415 v, Two 230 V, ' Two 230 V, 2 Henry*
460 V 100 W 1 100 W ' -

In Series In Series

* A 10 uF capacitor may be used in lieu of a 1 henry coil for 208 Vor 230 V
Input. With a 380 Vv, 415 V, or 460 V input, a 5 uF capacitor may be used
as a substitute for the 2 henry coil.

' Figure 2-5 Phase Rotation Test Set-Up
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2.10

2.10.1

INITIAL CHECKOUT

Voltage Mode

To perform a check of voltage mode operatmn proceed as follows:

a.

b..

f.
2.10.2

Assure that proper 1nput connections have been made Refer to pre-~

vious sections 2.6, 2.7, 2 8, and 2.9.

Turn COARSE and FINE VOLTAGE ADJUST and CUR. ADJ. AMPS con-
trols fully counterclockwxse.

NOTE

See Figure 3-1- for location of controls and indi-
cators. :

Set unit circuit breaker to ON.

Turn COARSE VOLTAGE ADJUST control slowly clockw1se and observe

the unit voltmeter. The pointer should move upscale.

With a setting of 50% indicated on the meter,. turn FINE VOLTAGE AD-

JUST from stop to stop. Range should be about 5%.

Set circuit breaker to OFF pos1t10n.

Current Mode

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

a.

f.

Turn FINE and COARSE VOLTAGE ADJUST and CUR. ADJ. AMPS con-
trols fully counterclockwise.

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

Set unit circuit breaker to ON. ‘ »

Rotate FINE VOLTAGE ADJUST control about 30° from the left hand
stop and observe output meters. Ammeter should indicate 0 amps, and
voltmeter a fraction of a volt. - '
Rotate FINE VOLTAGE ADJUST. control fully clockwise.

In small increments, raise CUR. ADJ. AMPS control to about 40% while
observing ammeter. Ammeter should read output current equal to that
set on the control. ' '

Set unit circuit breaker to OFF.

Remove shorting wire from output terminals.
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SECTION 3

OPERATION
This section provides a tabular listing of the unit's controls and indicators, along
with a brief descrlptlon of their functmn The physical location of the controls

and indicators is shown in Figure 3-1.

- Table 3-1 _Controls and Indicators

CONTROL/INDICATOR | FUNCTION
COARSE VOLTAGE ADJUST A 3K ohm potentiometef across which the ref-

erence v'oltage for voltage-mode operation is
developed Used to adjust the output voltage
from zero to full scale.

FINE VOLTAGE ADJUST _ A 150 ohm potentiometer connected in series
- with the COARSE VOLTAGE ADJUST potentio-
meter and used to make vernier adjustments in
the output voltage.

CUR. ADJ. AMPS A 150 ohm potentiometer used in the first

: : ’ stage of the current mode amplifier to vary the
reference and subsequently the output current
from zero to full scale.

CURRENT MODE Indicator A green light which, when lighted, indicates
that the unit is operating in the current
regulating mode. ‘

Unit Circuit Breaker A three pole circuit breaker (250V, @ 40A for
' 20-250, 40-125), (460V, @ 35A for 20-500, 40-
250), and (460V @ 65A for all others) wired
between the input terminal board and the main
transformer. Used to connect, or disconnect,
incoming power to, or from, the unit, and to
protect the wunit in the event of internal
failure. :

POWER ON Indicator A red light, connected across the secondary of

: : transformer T4 in models 20-1000, 150-70, and
300-35, and T5 in all others, which, when
lighted indicates that the circuit breaker is
closed and that at least one phase of input is
being supplied to the main transformer.

PHASE FAILURE Indicator An amber’ light which, when lighted, indicates
a failure of a phase of input power. This
type of failure will drop output automatically to
zero. ' '
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Table 3-1 Controls and Indicators (Cont'd)

CONTROL/INDICATOR

FUNCTION

THERMAL OVERLOAD Indicator

Unit Ammeter

Unit Voltmeter

- An amber light which, when lighted, indicates

unit is overheated. A thermal failure causes
an automatic drop to zero output.

An ammeter connected in the positive leg of
the ‘unit output. Indicates output current.

A voltmeter connected internally across the
SENSE terminals of terminal board (TB2) to

‘give an indication of unit voltage output.

Operation
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Unit Valtmeter Unit Ammeter

|

" Fine Voltage Current Mode ) Power On Thermal
Adjust Indicator {ndicator Bt ?rlmd
. Indicator
Coarse
Voltage Current . L Phaose Failure
Adjust Adjst Unit Circuit Indicator
' Breaker

Figure 3-1 Typical Controls and Indicators. (Model DCR40-125A shown)
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3.1 GENERAL

This section 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 resistance programming modes,
and series and parallel operation.

NOTE

Throughout the following discussion, voltage
and current levels will be expressed in per-
centages of full scale label values. This is
necessary due to the large variety of outputs
available in the DCRA Series. Full scale label
values. are d(.termmed by . the model number
(e.g.) DCR 40-250A is 40 volts and 250A full
scale, 150 35A is 150V and 35A, ete. :

3.2 LOCAL SENSING

The supplies are smpped ready for use in the local sensing mode. This simply
means that the sensing circuit is connected across the unit output terminals and
not at the load. For apphcatlons where the voltage drop in the lines is prohi-
bitive, use remote sensing (paragraph 3. 5). Figure 3-2 illustrates the local
sensmg conﬁguratmn of- termmal board TB2. :

il
O

7 [l

)
V

OUTPUT T83

p‘i
) K

=2
E=¢

+ -—

S

D

)
(1)
éik

a R

Q

(e

LOAD
- 182
Low Voltage Units :

(20 & 40 vdc) High Voltage Units

: LOAD
150, 300, & 600 Vdc

Figure 3-2 Local Sensing Configuration
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3.3

VOLTAGE MODE

To put the unit in voltage mode opei'ation, proceed as follows:

a.

b.

Operation

Rotate the FINE and COARSE VOLTAGE ADJUST, and CUR. ADJ. AMPS
potentiometer fully counterclockwise.

Connect the three-phase input leads as indicated under paragraph 2.5.

Set unit circuit breaker to ON. POWER ON indicator should light.

Rotate COARSE VOLTAGE ADJUST until the unit voltmeter indicates the
desired output voltage. Final vernier adjustments may be made with
the FINE VOLTAGE ADJUST control.

NOTE

To prevent random f1r1ng of the SCR, for volt-
age outputs below 5% of maximum rated output
voltage, it is recommended that a bleeder re-
sistor be connected across the output of suffi-
cient value to draw approximately 10% of rated
~output current. For example, for a DCR 40-
250A below 2 volts use a bleeder to draw ap-
proximately a 25A load. This would be appro-
ximately. .1 ohm (use a 100 watt rating).

Set unit circuit breaker to OFF.

Connect load lines to unit output terminals on terminal board TB3.

Set CUR. ADJ. AMPS 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 w1th1n
approximately 15% of limiting value.

Set unit circuit bresker to ON. POWER ON lamp will light, and the
unit is in voltage mode operation. :

‘NOTE

With the unit in the voltage mode, an increase
in load current requirements above the value
set. in step g above will cause an automatic
crossover to current mode (current limiting)
operation.
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3.4

CURRENT MODE

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

a.

b.

o0

3.5

Rotate the FiNE and COARSE VOLTAGE ADJUST and CUR. ADJ. AMPS
controls fully counterclockwise. ~ : » :

- Connect three phase input as indicated in paragraph 2.5.
‘Set u_nif circuit breaker to ON.

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

NOTE

Current regulaﬁon' falls off if the dynamic
(compliance) voltage is within 5% of voltage
limiting value. -

Set unit circuit breaker to OFF.
Connect load lines to unit output terminals on terminal board (TB3).

Set unit circuit. breaker to ON.

Turn CUR. ADJ. AMPS__éonirol to desired current regulating value.
CURRENT MODE lamp lights, and unit is in current mode operation.

NOTE
If compliance (dynamic) voltage rises above limit
set in step d, the unit automatically crosses
over to voltage mode operation. (Current mode
light goes off). : - '

REMOTE SENSING

A few link changes at the rear panel and alterations at the load terminations of
the output leads are all that are required to convert the unit to remote sensing

operation.

In this mode, voltage regulation is at the load rather than at the unit

output terminals, thus correcting for voltage drops in the load lines.

Operation

NOTE

A 3 volt drop per line is the maximum for which
remote sensing will compensate. To avoid ex-
ceeding the rated maximum unit voltage, the
maximum load voltage (as read on the panel
voltmeter) must be less than the rated maximum
by the total of the line drops. i.e., if each
load line drops 3 volts (or 6 volts total), then
on a 40 volt rated unit (e.g., DCR 40-125A),
the  voltmeter reading must not exceed
40 - 6 = 34vV.
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To adapt unit for remote sensing operation, proceed as follows:

a.

b.

3.6

3.6.1

Set unit circuit breaker to OFF.

Remove local sensing leads or vlink,s at the plus and minus SENSE of
board (TB2). See Figure 3-3.

WARNING

When the unit is returned to operation, the
loose ends of the local sensing leads will be
HOT. To prevent the possibility of injury to
personnel, tape lead ends individually and fold
back from bofh the output terminal board (TB3)
and the control terminal board (TB2). (See
Figure 3-3). ‘

Tightly secure remote sensing leads to plus and minus SENSE terminals.
Note which lead is connected to the plus terminal (remote sensing con-
figuration is shown in Fig. 3-3).

| . NOTE. :
Use a twisted or shielded pair of wires for the
sensing leads. Sensing current is about 10mA.

Connect the lead from the positive sense terminal to the positive load
terminal and connect the other lead at the negative load terminal.

Reset current limit per paragraph 5.3.4.

If the unit is being placed on line for the first time or is being re-

turned to line following a maintenance check, etc., proceed as outlined
in paragraph 3.3. Otherwise, set unit circuit breaker to ON. POWER

ON indicator will light and the unit supplies load.

EXTERNAL RESISTANCE PROGRAMMING

Voltage Mode

The unit output voltage may be programmed externally to a predetermined reg-
ulated value. This is done by connecting a resistance into the voltage reference
circuit of the voltage mode section. Terminals on TB2 are provided for this

purpose.

(See Figure 3-4).

Voltage programming sensitivity varies according to the full scale voltage output
of the unit. Table 1-2 lists the proper ohms/volt for each model.

Operation
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Figure 3-3 Remote Sensing Cor;figuration
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volt unit is 80 ohms/volt. For a certain voltage output therefore, the voltage
value must be multlphed by the ohms per volt sensitivity to arrive ‘at the correct
value for programmmg resistance.

For example, for a 25 volt output from a 40 volt full scale unit; 25V x 80 ohms =
2000 ohms. ,

The resistor used should have a low temperature coefficient (x30PPM) to maintain
the units rated temperature characteristics as well as stability. Programming
current is about 2 ma. Choose a resistor with a wattage rating at least 2 times
that calculated. For a precision method of the calibration of ohms per volt, see
para. 3.6.2.

To adapt the unit to external voltage progi-amming, proceed as follows:
~a. Set unmit circuit breaker to OFF.

b. Remove link between terminals 3 and 4 (VOLT PROG) on terminal board
' TB2 and retain. -

¢. Connect programming resistor across terminals 3 and 4. (See Figure
3-4 for diagram of voltage programming connection)

d. Rotate COARSE and FINE VOLTAGE ADJUST potentiometers fully coun-
terclockwise. -

NOTE

The voltage adjust potentiometers are in series
with the programming device. Rotation of
either of these controls from zero position will
affect programmed voltage. ’ v :

e. If the unit is being placed on line for the first time or is being re-
turned to the line following a maintenance check, etc., assure that
input is connected properly (paragraph 2.5) and that a current limiting
value is set on CUR. ADJ. AMPS control.

NOTE
Regulation will drop off if output current is
~within 10% of set limit. '
- f, Set the unit circuit breaker to ON. "POWER ON lamp will light.

NOTE

If voltage programming is to be discontinued,
- remove programming device and REINSERT LINK
- BETWEEN TERMINALS 3 and 4 of terminal board
(TB2).
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Figure 3-4 Voltage Resistor Programming (With Remote Sensing)
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3.6.2

Precision Calibration (Voltage Mode)

If it is desu-ed to precisely cahbrate the programmmg ohms per volt, proceed as

" follows:
a.

b.

3.6.3

Rotate COARSE and FINE VOLTAGE ADJUST controls fully counter-
clockw1se.v

Remove link between terminals 3 and 4 (VOLT PROG) on termlnal board
(TB2) and retain.

. Connect a precision 3.2K ohm resistor (for low voltage units) or a pre-

cision 3.0K ohm remstor (for high voltage units) between terminals 3
and 4. ’

Connect a pvrecision voltmeter 'across output terminals. Set the volt-
meter for a range at least that of full scale output of the power supply.

Set unit circuit breaker to ON. Allow at least a 30 minute warm up
period. ‘

Adjust resistor R39 on 'component board assembly (located at rear of
unit behind left hand panel) for rated full scale output voltage.

Short circuit precision resistor.

Adjust resistor R43 on component board assembly for a 0 *.1 volt out-
put. (Reset voltmeter range appropriately)

Set voltmeter range to at least 125% of full scale voltage output, remove .
the short cu-cult and adjust R39 for rated full scale output voltage
+.3%. -

Disconnect precision voltmeter.

NOTE

Unit is now calibrated to programmed voltage

%+.3% (plus tolerances of precision resistor and
voltmeter, and regulatlon of the umt) Line-
arity of programming is *.5%. ’

Remove precision calibrating. res1stor and insert programming resistor.
Refer to paragraph 3.6.1.

Current Mode

The unit may be programmed externally to provide a fixed, predetermined output

current.

This is accomplished by inserting a resistor in the current mode ref-

erence-voltage circuit (See Figure 3-5 for a diagram illustrating the current pro-
gramming configuration).

The current programming sensitivity varies with model. Table 1-2 lists each

value.

In order to obtain the proper program resistance for individual require-

ments, proceed as follows:

a.

Operation

Determine ohms per ampere from Table 1-2.
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Multiply the ohms per amp sensitivity, found in step a, by the desired

programmed current. (e.g.) To obtain 200 amps from the DCR 20-

250A, calculate resistor needed as follows:

0.6 ohms/amp per Table 1-2.
200A X 0.6 = 120 ohms.

NOTE

The resistor used should have a low temper-
ature coefficient (330 PPM) to maintain the units
- rated temperature characteristics as well as
stability. Programming current is about 2 mA.
Use a 1% resistor w1th a wattage rating of 1/8W
or larger. -

To convert the unit to current progfamming mode, proceed as follows:

Set unit clrcult breaker to OFF.

‘Remove Imk between terminals 1 and 2 (CUR. PROG ) of termmal board

(TB2).

- Insert programming res1stor across terminals 1 and 2

Rotate . CUR. ADJ. AMPS and COARSE and FINE VOLTAGE ADJUST
controls fully counterclockwise. |

NOTE

The current program potentiometer is in series
with the program device. Rotation of the con-
trol from the zero position will affect program-
ming. -

If the unit is being used for the first time, or if it is being returned
to operation following a maintenance check, etc., assure that a three
phase input is properly connected (paragraph 2.8).

If applicable, disconnect load lines; then set unit circuit breaker to

. ON.

i.

Operation

Rotate COARSE VOLTAGE ADJUST control unt11 unit voltmeter indicates

5% above desired dynamic voltage.

NOTE

Current regulation will drop off if dynamic volt-
age rises to within 5% of voltage setting.

Set unit circuit breaker to OF_F, and reconnect load lines.

Set unit circuit breaker to ON. Turn CUR. ADJ. AMPS control to de-
sired regulating value. CURRENT MODE lamp lights indicating current
mode operation. ' )

NOTE

If current programming is to be discontinued,
remove programming resistor and REINSERT
LINK BETWEEN TERMINALS 1 and 2 of terminal
board (TB2). :
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Operation

&
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CUR PROG

D,
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PROG
RESISTOR

. TB2

High Voltage Units
(150, 300, & 600 Vdc)

OUTPUT T8B3

LOAD

182

7

SENSE ~°
+5

4

CurR. 2
PROG. 1

' PROG.

RESISTOR

Low Voltage Units

(20 & 40 Vdc)

OouTPUT

LOAD

Figure 3-5 Current Resistance Programming
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3.7 EXTERNAL SIGNAL PROGRAMMING

3.7.1 Voltage Mode

~ The unit may be programmed externally to prdvide a variable output as a function
- of an input voltage signal. This is done by introducing the external signal into
the voltage reference circuit of the voltage mode stage. ’

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

1. The source must be capable of a_bsorbing about 3 mA. (The Program-
ming Current) :

2. A floating (ungrounded) source must be used.

3. To obtain a full scale voltage output r@mge the source must provide a 0
to full scale volt signal per table below.

To convert the unit for external voltage signal programming, follow procedures
outlined in paragraph 3.6.1, with one. exception. Where step "c" calls for inser-
tion of a resistor across terminals 3 and 4, connect the signal source instead.
(See Figure 3-6 for connection). Observe polarity. ’ :

w

Model F.S. Volts
Rating (PGM) + 1%

sewst 20V B
o 40V - 6.4
& 150V 8.5
Yourmos 300V 9.0
. 600V 9.0
1

"High Voltage Units
(150, 300, & 600 Vdc)

EXTERNAL
- SOURCE

Low Voltage Unit§
(20 & 40 vdc)

'Figure'3-6 Voltage Signal Programming (With Remote Sensing)

Operation 3-14 ' - Rev D (1/86)




3.7.2 Current Mode

A voltage signal may be introduced into the reference circuit of the current mode
section to provide a variable current output. - This output will be a function of

the input signal.
In choosing a signal source, the following should be considered:

1. The source must be capable of absorbing about 2 mA.

2. It must be ungrounded and,

3. for full rated output range, it must provide a 0 to .3V signal (= 10%).

To adapt the unit to external signal programining", follow procedures in paragraph

3.6.3, with -this exception:
terminals 1 and 2 as stated in step "c", insert the programming source.
Figure 3-7 for connection.

Operation

Observe polarity.

ﬁ’j‘
&

@),

-

=
R
S

r)‘.

T82

High Voltage Units
(150, 330, & 600 Vdc)

© OUTPUT TR

EXTERNAL
SOURCE

Low Voltage Units
(20 & 40 vdc) -

ouTPuT

LOAD

Figure 3-7 Current Signal Pfogramming
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3.8 "ALTERNATE PROGRAMMING METHODS
There is an alternate pfogfémining method for each mode, which eliminates the
possibility of altering the programmed output by varying the applicable front
panel control. '

- 3.8.1 Voltage Mode by Resistance

To use the alternate programming method, read and follow the procedures outlined
in para. 3.6.1, with one exception. Insread of connecting - program resistor
between terminals 3 and 4 (VOLT PROG) of terminal board - (TB2) as stated in
step "c", connect the resistor between terminal 3 and terminal 32 (terminal 32 is
‘located on the upper right hand side of the component board immediately adjacent
to TB2). Remove harness wire in hole 32 and tape.

3.8.2 ' Current Mode by Resistance

To adapt unit for current programming using the alternate method, proceed as
outlined in para. 3.6.3 with one exception. Replace step "c" with: "Insert
programming resistor between terminal 1 and terminal D (located on the component
board immediately adjacent to TB2). ‘

3.8.3  Voltage Mode by Voltage Signal

To use  alternate programming method, follow procedures outlined .in paragraph
3.7.1, with one exception: instead of connecting signal source across terminals 3
and 4 (VOLT.PROG.) connect the source across terminal 3 of TB2 and terminal 32
(located at the upper right hand side of component board assembly immediately
adjacent to terminal board TB2)." Remove harness wire in hole 32 and tape.

3.8.4 Current Mode by Voltage Signal

To use alternate programming method, follow procedure outlined in paragraph
3.7.2 with one exception. Instead of connecting the signal source across. termi-
nals 1 and 2 (CUR.PROG.) of TB2, connect source between terminals 1 and D.
(Located on component board assembly immediately adjacent to terminal board
TB2.) o :

3.9 PARALLEL OPERATION

Paralleling of three phase DCRA 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 paralieled. However, par-
alleling units does result in lower overall regulation. :

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 3-8
for connections.) : . ‘
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3.10

NOTE

The paralleled units may be adapted for remote
sensing as illustrated in Figure 3-8. They may
also be adapted for resistance or signal pro-

. gramming. None of these are required for par-
allel operation, however.

Set ux_ii,t circuit breakers of both units to OFF.

If applicable, disconnect output lines and sensing leads at both units.

Set both unit circuit breakers to ON. POWER ON indicators light.

Rotate COARSE VOLTAGE ADJUST control at one unit to desired out-
put; repeat procedure for the other unit. Match unit output by using
respective FINE VOLTAGE ADJUST controls. ‘

Set CUR. ADJ. 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.

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

Set both unit circuit breakers to ON. POWER ON indicators light. The
unit which is supplying the highest voltage (it is impossible to identi-
cally match the output voltages): will supply load. If the load require-
ments exceed the setting on CUR. ADJ. 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 limiting 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.

SERIES OPERATION

Series operation allows the user to connect as many as five 20 or 40 volt DCR
units in series. Only two of the 150 and 300 wvolt units-may be connected in this
manner, while the 600 volt unit may not be connected in a series configuration.
No derating is inherent in series operatlon, and regulation is the sum of the
regulation of all units.

The followmg' outhnea procedures for connecting two units in series. The same
procedure may be used for series connecting up to five units. (See Figure 3-9
for a schematic of connections.)

Operation
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UNIT 1

QUTPUT TB3

+ —_

LOAD

High Voltage Units - (150, 300, & 600 Vdc)

Low Voltage Units - (20 & 40 Vdc)

Figure 3-8 Parallel Operation (With Remote Sensing)
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