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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 product 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

To return a defective product, contact a 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 working 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.

A returned 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

www.valuetronics.com
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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-
ticn 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 8
function of load requirements. As an example, if current cutput is set for 20% of
full scale current, and locad 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 value 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 70A.
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)
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tion begins to deteriorate when the output voltage exceeds 3 volts (6V minus
vy

| | /4 Isc minus lsc minus  lsc minus lsc
N : Q) \ 10.5A 7A 3.5A ‘
} <& Eo

Eo minus 1.5V

S +- Eo minus 3V

Isc = CURRENT~LIMIT VALUE
o ——@» 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,

www S¢aduretrdrricisecom 1-2 Rev D (1/86)



may have as many as five units in series, while the higher voltage series, 150 and
300 voits, are restricted to two. The 600 volt model may not be connected in
series configuration.
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Figure 1-2 Current Derating Characteristics

1.2.5 Parallel 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 resuiting 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-

General Informa_tion 1-3 Rev D (1/86)
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560 V may be used. The transformer is installed in & specially designed chaggis
so that, if desired, the chassis may be mounted to the DCR supply. Particulars
on the transformer are listed in Table 1-1.

1.2.7.2  Rear Support Kit - This consists of two angle brackets which, when
rack mounting a unit, are installed on the vertical members of the rack to gus-

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 optionsl item, when instaslled, sallows the unit to be
moved easily from place to place. It consists of four swivel type casters, two of
which have braking mechanisms,

General Information 1-4 Rev D (1/86)
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Table 1-1 Optional Equipment

ITEM

PART NO.

DESCRIPTION

Auxiliary Chassis

Support Kit

Caster Kit

Cover Kit

Overvoltage
Protector

185-2184

Model ST 101

190-3674

196-3675

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.

Gencral Information
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Table 1-9

Unit Specifications

Current/Voltage Crossover

See Figure 1-1

INPUT KATINGS 20-250A 20- 5004 20 - 1000A A0-125A 10-2504
Voltage Pange Vac 187-229 WA*WA}E;:ZZQ 414506 187-229 187-229
207-253 207253 207-753 207-253
414-506 114-506
Frequency 50-63 Hz 57-63 Hz* 57-03 2> LG-63 Hz 57-63 Hz*
Phase —~'3 N o
Current at (Max A)208 Vac 36.5 60 3.5 60
230 Vac 37.0 56 35.0 >4
380 Vac 2 60 </
415 vac 28 60 27
460 Vac 27 60 27
Power tactor (Typical) 0.60 0.63 0.63 0.60 0.67
Efficiency (Typical) % 66 70 74 72 76
QUTPUT BATINGS
Voltage Requlation Mode
Voltage Range Vdc 0-20 0-20 0-20 0-40 0-40
Coarse Voltage Adjust Range Vdc 0-20 0-20 0-29 0-40 0-40
Fine Voltage Adjust Range Vdc 1 1 1 2 2
Resolution (Typical) (mv) 10 10 10 20 20
Current Range at 409C (A) 275 550 1106 138 275
559 250 500 1000 125 250
71°% 165 339 660 82.5 165
Current Regulation Mode
Current Range See Above
Resolution (Typical) (mA) 1250 2500 5000 625 1250
Oynamic Voltage Range {Vdc) 0-19 0-19 0-19 0-38 -38

40-5007 150-35A 150-70A 306-18A 300-35A 600-18A
5 14-506 187-229 187-229 187-729 187-229 187-229
207-253 207-253 207-753 207-253 207-253
414-506 414-506 414-506
;;:63 Hz* 50-63 Hz 57-673 liz* 50-63 s 57-63 Hz* 57-63 Hzw
34.5 60 34.5 60 60
35.0 54 35 54 54
60 27 27 27
60 27 27 27
60 27 27 27
0.59 0.64 0.69 0.69 0.68 0.68
79 77 81 |78 82 81
0-40 0-150 0-150 0-300 0-300 0-600
-4 0-150 D-150 0-300 0-300 9-600
2 7.5 7.5 15 15 30
20 75 75 150 150 300
550 38.5 77 19.8 38.5 19.8
500 35 70 18 35 18
330 23 47 12 23 12
2500 350 350 175 175 90
0-38 0-140 0-140 0-280 0-280 0-560

Requlation

Output Voltage Regulation (for
combined line and load)

Output Current Regulation for Com-
bined Line & Load )full dynamic
voltage change) with Voltage Con-
trol Set to 100% Nominal Output (mA)

+0.10% or +8mv

whichever Js
greater

+500

+0.10% or +8Bmv
whichever is
greater

+1000

+0.10% or 8mv
whichever is
greater

+2000

+0.10% or +15uv
whichever is
greater

+250

whichever is
greater

Ripple:(See Note 1)

Voltage Regulation Mode
MAX RMS Ripple Voltage

0.8%€_+60mV or

0.8%50*60mv or

0.8%E0+60mV or

0.4%E0+6Omv or

160mV™ whichever]160mV whichever| 169mv whichever 160mV- whichever |160mY°whichever 160mV-whichever | 500mV whichever | 500mv whichever 1V, wRichever v, whichever 2v, whichever

is less is less is less is less is less is less is less is less is less is less is less
Typical Peak to Peak Less Than 3V 3v 3V 3V 3V 3y 2V 2V 3V 3V 4y
Current Regulation Hode
MAX RMS Ripple Current (mA) 2000 4000 8000 563 1125 2250 140 280 72 140 72
Transient Response: (See Hote 1)
For a step load change of 1/2 load
to full load or full load to 1/2
Toad: i
Typical Output Voltage Deviation 2V 2V 2V 2.8V 2.8V 2.8v 10.5v 10.5vV 21V 21V 42v
Typical Recovery to +1% of Band 40ms 40ms 40ms 40ms 40ms 40ms 40ms 40ms 40ms 40ms 40ms

] L
*50 Hz operation at 380 or 415 Vac with derating. (See paragraphs 2.6 and 2.7) General Information
Rev D (1/86) 1-6
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+0.10% or +15my

0.4%E_+60mV or

+0.10% or +15mv
whichever is
greater

+1000

+0.10% or +30mv
whichever 1s
greater

+70

10.10% or +30mv
whichever is
greater

+140

greater

+36

+0.10% or +60mv
whichever is

10.10% or +60mV
whichever is
greater

+70

+0.10% or +60mV
whichever is
greater

+36

0.4%E_+60mV or

0.4%E,+200mV or

0.4%E0+200mv or

0.4%E_+400mV or

0.4%E_+400mV or

0.4%E_+B0OOmV or
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Table 1-2 (Cont'd)
Unit Specifications

20-250A 20-500A 20-1000A 40-125A 40-250A 40-500A 150-35A 150-70A 300-18A 300-35A 600-18A
Temperature Coefficient:
Output Voltage, Voltage Mode (Typ) 8mv/°C gmv/°cC smv/°cC 16mv/°cC 16mv/9C 16mv/°c 60mV/°C 60mv/0C 120mV/gc 120mv/°C 240mv/°¢
Output Current, Current Mode (Typ) 500mA/°C 1000mA/°C 2000mA/°C 250mA/°C 500mA/°C 1000mA/9C 70mA/°C 140mA/0C 36mA/°C 70mA/°C 36mA/°C
Output Voltage Qvershoot:
Turn Off or On
10-100% Rated V None
0-10% Rated V 0.2V 0.2V 0.2V 0.3V 0.3V 0.3V 2V 2V av av 8v
Remote Programming:
Voltage tode (Tgpical) 160 ohm/V 160 ohms/V 160 ohm/V 80 ohms/V 80 ohms/V 80 ohms/V 20 ohms/V 20 ohms/V 10 ohms/V 10 ohms/V 5 ohms/V
Current Mode (Typical) 0.6 ohms/A 0.3 ohms/A 0.15 ohms/A 1.2 ohms/A 0.6 ohms/A 0.3 ohms/A 4.3 ohms/A 2.2 ohms/A 8.3 ohms/A 4.3 ohms/A 8.3 ohms/A
Stability:
Voltage Mode (8 hrs. after warm-up | 0.02V 9.02V 0.02v 0.04V 0.04V 0.04v 0.15V 0.15v 0.3v 0.3V 0.6V
Typical)
Current Mode (8 hrs. after warm-up | 1.25A 2.5A 5A 0.63A 1.25A 2.5A 0.175A 0.35A 0.09A 0.175A 0.09A
Typical)
MISCELLANEOUS SPECIFICATIONS
Remote Sensing: Maximum 3V drop in each leg.
Qutput Impedance: CONSULT FACTORY.
Ambient Temperature: 0-71°C (See Figure 1-2 for current derating curve).
Cooling: Forced Air.
RFI Suppression: RFI suppressed within 15db of MIL-1-26600 and MIL-1-61810D
MECHANICAL
Dimensions: in inches (mm) -
Width 19 (483) 19 (483) 25 (635) 19 (483) 19 (483) 25 (635) 19 (483) 19 (483) 19 (483) 19 (483) 19 (483)
Height (Over Feet) 18.25 (464) 22.75 (578) 42 (1067) 18.25 (464) 23.5 (597) 42 (1067) 18.25 (464) 23.5 (597) 18.25 (465) 23.5 (597) 23.5 (597)
Depth 22 (559) 24 (610) 23 (584) 22 (559) 24 (619) 23 (584) 22 (559) 24 (610) 22 (559) 24 (610) 24 (610)
Rack Mounting Height 17.5 (445) 23.75 (603) - 17.5 (445) 23.75 (220) - 17.5 (445) 23.75 (603) 17.5 (445) 23.75 (603) 23.75 (603)
Weight in 1bs. (Kg) 318 (144) 485 (220) 850 (386) 312 (141.5) 485 (220) 850 (386) 300 (136) 460 (208.6) 300 {136) 460 (208.6) 460 (208.6)
NOTES: (1) Ripple_and transient response are degraded by a factor of
(6O/f)2 when unit is operated at frequencies below 60 Hz.
(f is line frequency).
General Information
Rev D (1/86) 1-7
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SECTION 2
INSTALLATION

z.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.

3. 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 cperating it a few times.
Set bresker 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 chsassis to allow internal inspec-
ticn. 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 i-1) has been purchased with the unit,
assure that all parts are acccunted for and that no damage has occurred in ship-
ment. (Optional parts are normally shipped loose in the packsaging carton.)

2.3 OPTIONAL EQUIPMENT INSTALLATION

The unit is shipped in ready to use conditicn. If optional accessories have been
purchased, however, they must be installed at destination. The following sec-
tions detail the installation of opticnal equipment.

Instellation 2-1 : Rev D (1/86)
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2.3.1

Auxiliary Chassis

The auxiliary chassis may be mounted below the main chassis or remotely locateg
as desired. To mount the chassis proceed as follows:

2.3.2

NOTE

The following procedure is more easily accom-
plished if an overhead lifting device of suffi-
cient capacity to lift and hold the unit while
mounting the chassis is available.

Remove front and rear panels on auxiliary chassis. Mounting hardware
is located on either side of panels.

Remove bag from right-hand handle, and remove two spacers and
screws.

Using the eye hooks at the top of the unit and an overhead lifting
device, raise the unit about 10 inches from the floor.

Detach feet from the bottom of the main unit and reinstall beneath aux-
iliary chassis.

Place one spacer on the forward bracket which 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 unit.

Insert one screw up through a bracket and spacer and then use the

‘screw as a hole aligning guide when lowering the main chassis onto the

auxiliary.

Caster Kit

Install the casters as follows:

a.

2.3.3

Raise the unit off the floor until the feet are sufficiently exposed 10
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 mechanisms are to
be mounted over the forward holes.

Sug port Kit

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

wWww.va
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2.4 MECHANICAL INSTALLATION

The unit is shipped ready for floor use. 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 hocks 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. Check phase rotation at the wall switch (see manual). DMark terminals
1 -2 -3 to correspond.

2. 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.)

3. 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.

4. 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. Connect the two DC output wires. Label (+) and (-).
6. Replace the DCR-A cover plate over the ac/dc terminals before applying

input power from the wall switch.

Installation : 2-3 Rev D (1/86)
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.6 ELECTRICAL INSTALLATION: MODELS 20-250, 40-125, 150-35 and
300-18

[g+]

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 Volt 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 (INFUT) 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 TS5 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

The 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).

Installation 2-4 Rev D (1/86)
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b.  The basic unit must be adapted for 230 volt input per para. 2.6.2,

c. Chassis input phase rotation and chassis to unit rotation must be check-
ed per para. 2.9.

2.6.5 380 Volt Operation

The optional auxiliary chassis is used to convert the unit to 380 volt operasation.

a. Rewire the auxiliary chassis as outlined in para. 2.6.4a.
The basic unit must be wired for 208 volt input (as shipped).

c. Chassis input phase rotation and chassis to unit rotation must be check-
ed per para. 2.9.

TRANSFORMER T5

208V

YELLOW WIRE FROM PHASE ]

Figure 2-1 Alternate Transformer Connections 20-250, 40-125, 150-35, 300-18

TRANSFORMER T1-¢#1, T2-@2, T3-03

380V
415 v

460 V

Figure 2-2 Auxiliary Chassis Input Connections 20-250, 40-125, 150-35, 300-18

Installation 2-5 Rev D (1/86)
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ELECTRICAL INSTALLATION: MODELS 20-500, 40-250, 150-70, 300-35,
and 600-18.

The sbove 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 T3, 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 T5 is directly below terminal board (TB2) on the
rear panel. Tap numbers are stenciled on the transformers.

2.7.1

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,

208 Volt Operation

To adapt unit from a 460 volt configuration to a 208 volt input, see Figure 2-3
and proceed as follows:

2.7.2

8.

d.

At trensformers T1, 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.

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.

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.

Check input phase rotation per paragraph 2.9.

230 Volt Operation

To adapt unit from a 460 volt configuration to a 230 volt input, see Figure 2-3
and proceed as follows:

Insta

www Vaitiétronics.com

a,

At transformers T1, T2 and T3, detach 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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TRAMNSF ORMERS T1, 12, and T

208 v

ST T e?g%rﬁgﬁﬁ

Two wires from rectifier

Two wires from rectifier

360V 415V 440v

STEE Eee TR S oo

Two wires from rectifier —

Two wires from rectifier

TRANSF ORMER T4
2087 230

b & Ehdd S

380v

e
@0 COI0010 %93:0

TRANSFORMER T3

207 v 230 v
O @ O®WE ©OO® @
ORANGE WIRE FROM (81 I . ORANGE WIRE FROM (B!
BROWN WIRE FROM B4

BROVIN WIRE FROM 84

330V

ga@dug}

ORANGE WIRE FROM CB1 ORANGE VARE FROM CBI

BROY#/1N YHRE FROM B4

BROWN WIRE FROM 84

ORANGE WIRE FROM C81
BROWN WIRE FROM B4

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, i
and 3, 2 and 5, 26 and 28, and 27 and 30.

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

e}

d. Check input phase rotation per paragraph 2.9,

2.7.3 380 Volt Operation (50 Hz)

To adapt unit from a 460 volt configuration to a 380 volt input, see Figure 2-3
and proceed as follows:

a. At transformers T1, 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.

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.

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 dc 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 figure 2-3 and proceed as
follows:

a. At transformer T5, relocate orange wire from tap 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 paragraph 2.9,
¢c. Input rating is 390-440 Vac, 50Hz.
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.

Installation ' 2-8 Rev D (1/86)
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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.

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 input) on terminal board TB1 (INPUT) located at right-hand
center of the rear panel.

NOTE

*May be operated at 50Hz on 415 volt input

only.

a. Input rating is 390-440 Vac, 50Hz.

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 6
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.

c. 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.

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

NOTE

With a 380 volt input,maximum dc output voltage
is 75% of rated output voltage.

Installation 2-9 Rev D (1/86)
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TRANSFORMER T4

TRANSF ORMER T5

Jjao v 415V 450 Vv
mﬁmﬂ 3 %
TRANSFORMER T9

380 v

415 v 40V

GREEN WIRE FROM PHASE | GREEN WIRE FROM PRASE |

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

PHASE ROTATION CHECK

CAUTION

Read wiring Caution on Page 2-3 before starting
tests.

The DCR is a phase rotation 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 determining that the DCR has been properly hooked
up to the 3-phase line:

Method I is the easiest to implement in that no special equipment is needed.

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

2.9.1

Method 1

With the ac disconnect switch OFF:

1.

2.9.2

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

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

With no load on the DCR-A output, adjust 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 jumping 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 input filter capacitors 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 I1

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.

Installation . 2-11 Rev E (6/86)
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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.

r—J
1
{ \
N 4
d
N LAMP A
COIL
2
LAMP B
tp
r 1\
\EH/
bt
3
INPUT LAMP A LAMP B COIL
208 VvV, 230 v 230 v, 100 w 230 v, 100 W 1 Henry*
380 VvV, 415 v, Two 230 V, Two 230 V, 2 Henry*
460 V 100 w 100 W
In Series In Series

* A 10 uF capacitor may be used in lieu of a 1 henry coil for 208 V or 230 V
Input. With a 380 V, 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 INITIAL CHECKQUT

2.10.1 Voltage Mode

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

&.  Assure that proper input connections have been made. Refer to pre-
vious sections 2.6, 2.7, 2.8, and 2.9,

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

NOTE

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

c. Set unit circuit breaker to ON.

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

e. With a setting of 50% indicated on the meter, turn FINE VOLTAGE AD-
JUST from stop to stop. Range should be about 5%.

f. Set circuit breaker to OFF positioh.

2.10.2 Current Mode

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

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

b. Connect a heavy gauge wire across the output terminals. One of the

intended output leads is recommended for this purpose.

c. Set unit circuit breaker to ON.

d. 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.

e, Rotate FINE VOLTAGE ADJUST. control fully clockwise.

f. 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.

g. Set unit circuit breaker to OFF.

h. Remove shorting wire from output terminals.
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SECTION 3

OPERATION

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

FINE VOLTAGE ADJUST

CUR. ADJ. AMPS

CURRENT MODE Indicator

Unit Circuit Breaker

POWER ON Indicator

PHASE FAILURE Indicator

A 3K ohm potentiometer across which the ref-
erence voltage for voltage-mode operation is
developed. Used to adjust the output voltage
from zero to full scale.

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

A 150 ohm potentiometer used in the first
stage of the current mode amplifier to veary the
reference and subsequently the output current
from zero to full scale.

A green light which, when lighted, indicates
that the wunit is operating in the current
regulating mode.

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.

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.

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.

Operation
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Table 3-1 Controls and Indicators (Cont'd)

CONTROL/INDICATOR FUNCTION

THERMAL OVERLOAD Indicator An amber light which, when lighted, indicates
unit is overheated. A thermal failure causes
an automatic drop to zero output.

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

Unit Voltmeter A voltmeter connected internally across the
SENSE terminals of terminal board (TB2) to
give an indication of unit voltage output.

Operation 3-2 Rev D (1/86)
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Uit Ammeter

Unit Voltmeter

Fine Voltage Current Mode Power On (}U‘e'}’:;:j
Adjust Indicator {ndicatar Indiecrcror
Coarse )
Voltage Current o Pho}e Failure
Adjust Adjust Unis Circoit Indicator
Breoker

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 determined by the model number
(e.g.) DCR 40-250A is 40 volts and 250A full
scale, 150-35A is 150V and 35A, etc.

3.2 LOCAL SENSING

The supplies are shipped 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 applications where the voltage drop in the lines is prohi-
bitive, use remote sensing (paragraph 3.5). Figure 3-2 illustrates the local
sensing configuration of terminal board TB2.

Pl

S

i

=%

QUTPUT TB3

+ —

LA

=

pé
OO
0 O =

LOAD
TB2

Low Voltage Units
(20 & 40 Vdc)

High Voltage Units
150, 300, & 600 Vdc

LOAD

Figure 3-2 Local Sensing Configuration
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3.3 VOLTAGE MODE
To put the unit in voltage mode operation, proceed as follows:

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

b. Connect the three-phase input leads as indicated under paragraph 2.5.
c. Set unit circuit breaker to ON. POWER ON indicator should light.

d. 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 firing 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).

e. Set unit circuit breaker to OFF.

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

£. Set CUR. ADJ. AMPS control to a value at least 10% above the actusl
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 15% of limiting value.

h. Set unit circuit breaker 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.

Operation 3-5 Rev D (1/86)
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3.4 CURRENT MODE
To operate unit in the current mode, proceed as follows:
a. Rotate the FINE and COARSE VOLTAGE ADJUST and CUR. ADJ. AMPS
controls fully counterclockwise. _
b. Connect three phase input as indicated in paragraph 2.5.

C. Set unit circuit breaker to ON.

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

NOTE

Current regulation 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 breasker to ON.

T om o

Turn CUR. ADJ. AMPS control 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 sutomatically crosses
over to voltage mode operation. (Current mode
light goes off).

3.5 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.

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.

Operation . 3-6 Rev D (1/86)
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To adapt unit for remote sensing operation, procced as follows:

a.

b.

¢

3.6
3.6.1

The unit

Set unit circuit bresker to OFF.

Remove local sensing leads or links 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 ocutlined
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

output voltage may be programmed externslly 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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volt unit is 80 ohmas/velt. For a certain voltage output, therefore, the voltage
value must be multiplied by the chms per volt sensitivity to arrive at the correct
value for programming 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 (#30PPM) 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 programming, proceed as follows:

a. Set unit circuit bresker to OFF.

b. Remove link between terminals 3 and 4 (VOLT PROG) on terminal bosard
TB2 and retsain.

c. 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 contrels from zero position will
affect programmed voltage.

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).

Operation 3-9 Rev D (1/86)
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3.6.2

Precision Calibration (Voltage Mode)

If it is desired to precisely calibrate the programming ohms per volt, proceed ag

" follows:

a.

=~ )

3.6.3

Rotate COARSE and FINE VOLTAGE ADJUST controls fully counter-
clockwise.

Remove link between terminals 3 and 4 (VOLT PROG) on terminal board
(TB2) and retsain.

Connect a precision 3.2K ohm resistor (for low voltege units) or a pre-
cision 3.0K ohm resistor (for high voltage units) between terminals 3
and 4.

Connect a precision 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 & 0 +.1 volt out-
put. (Reset voltmeter range appropriately)

Set voltmeter range to at least 125% of full scale voltage output, remove
the short circuit, 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 regulation of the unit). Line-
arity of programming is *.5%.

Remove precision calibrating resistor 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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b. 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,
b. 200A X 0.6 = 120 ohms.

NOTE

The resistor used should have a low temper-
ature coefficient (30 PPM) to maintain the units
rated temperature characteristics as well s&s
stability. Programming current is about 2 mA.
Use a 1% resistor with a wattage rating of 1/8W
or larger.

To convert the unit to current progfamming mode, proceed as follows:
a. Set unit circuit breaker to OFF.

b. Remove link between terminals 1 and 2 (CUR.PROG.) of terminal board
(TB2).

c¢. Insert programming resistor 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.

e. 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).

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

g. Rotate COARSE VOLTAGE ADJUST control until 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.

n. Set unit circuit breaker to OFF, and reconnect load lines.

i. 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).
Operation 3-12 Rev D (1/86)
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3.7 EXTERNAL SIGNAL PROGRAMMING

1.7.1 Voltage Mode

The unit may be programmed externally to provide a variable cutput as a function
of an input voltage signal. This is done by introducing the external signal inte
the voltage reference circuit of the voltage mode stage.

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

i. The source must be capsble of absorbing about 3 mA. (The Program-
ming Current)

b
s

A floating (ungrounded) source must be used.

3. To obtain a full scale voltage output range 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.

Model F.S5. Volts
Rating (PGM) * 1%
20V 4.7
40V 6.4
150V 8.5
360V 9.0
600V 3.0
High Yoltage Units
{150, 300, & 600 Vdc)
782
7
ssmsz:g’ .
4
3
2 EXTERNAL
| SOURCE
Low Voltage Units
{20 & 40 vdc)
Figure 3-6 Voltage Signal Programming (With Remote Sensing)
Operation 3-14 Rev D (1/86)

www.valuetronics.com



3.7.2 Current Bpode

A voltege signal may be introduced into the reference circuit of the current mode

section to provide a variable current output,

the input signal.

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

This output will be a function of

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 .2V signal (+ 10%).

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

3.6.3,

with this exception:

intead of inserting a programming resistor across

terminals 1 and 2 as stated in step "c", insert the programming source. See
Observe polarity.

Figure 3-7 for connection.
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3.8 ALTERNATE PROGRAMMING METHODS

There is an elternate programming 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 TBZ). 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.)

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 paralleled. 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.)

Operation 3-16 Rev D (1/86)
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NOTE

The paralleled units may be adapted for remote
sensing as ilustrated in Figure 3-8§. They may
also be adapted for resistance or signal pro-
gramming. None of these are required for par-
gilel operation, however.

a. Set unit circuit breakers of both units to OFF.
b. If applicable, disconnect output lines and sensing leads at both uuits.
c. Set both unit circuit breakers to ON. POWER ON indicators light.

d. 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.

e. 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.

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

g-. 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.

3.10 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 volt 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 operation, and regulation is the sum of the
regulation of all units.

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 3-9
for a schematic of connections.)
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NOTE

Series units may be connected for remote sens-
ing as indicated in Figure 3-9 or, they may be
adapted to resistance or signal programming.
None of these, however, is required for series

operation.
a. Set desired voltage cutput of each unit at no load using COARSE and
FINE VOLTAGE ADJUST. Select current limiting value.
b.  Set unit circuit breaker on both units to OFF.

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 ter-
minal of unit 2.

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

CAUTION

In series operation, rectifiers must be con-
nected across each set of output terminals as
shown in Figure 3-9. Failure to do so may re-
sult in damage to output capacitors. See para.
3-11 for information on rectifier selection.

e. If remote sensing is desired, proceed as follows: See Figure 3-9.

1. Connect a sensing lead from the (-SENSE) terminal on unit 1 ter-
minal board TB2 to the load termination of unit 1 negative output
lead. If applicable, remove local sensing lead from (-SENSE) ter-
minal on unit 1. Tape loose end and fold back.

2. Connect a sensing lead from the (+SENSE) terminal on unit 1 ter-
minal board TB2 to the negative output terminal of the unit 2 ter-
minal board TB3. If applicable, remove local sensing lead at
(+SENSE) terminal of unit 1 terminal board TB2, tape loose end and
fold back. Do not remove local sensing lead at (-SENSE) terminal of
unit 2 terminal board TB2. If necessary, reconnect.

3. Run a sensing lead from (+SENSE) terminal of unit 2 terminal board
TB2 to the load termination of the unit 2 positive output cable. If
applicable, remove local sensing lead at (+SENSE) terminal of unit 2,
tape loose end and fold back.

f.  Set unit circuit breakers to ON. POWER ON indicators lights. Each
unit operates as a separate entity with the output of each independently

adjustable. Each may be turned on or off separately. (The rectifiers
protect the OFF unit).

Operation 3-19 Rev D (1/86)

www.valuetronics.com



3.11 SERIES OPERATION RECTIFIER

When operating units in series, connect rectifiers across the individual unit out-
puts. Assure the diodes have current and voltage capability at least equal to its
associated supply. Adequate heatsinking should be used.
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SECTION ¢4

THEORY OF OPERATION

4.1 INTRODUCTION

This section is designed to provide general knowledge of the internal functioning
of the unit. This knowledge is essential for troubleshooting in the field as wel]
as proper coperation.

To aid understanding of basic unit operation, a brief overview of the material to
be covered, referencing the block diagram in Figure 4-1 is given. This will be
followed by a more detailed explanation of the various sections and subsections
shown on the block diagram.

4.2 FUNCTIONAL DESCRIPTION

For an understanding of unit operation, it is important to understand what is
meant by phase control. Consider Figure 4-2, which, for the sake of simplicity,
represents only a single phase input voltage to a resistive load. If, by some
means, conduction of this voltage can be delayed, then the average voltage out-
put of the positive half cycle will be reduced. Control of the delay, then, re-
sults in control of the average voltage. This is phase control, and the device
used in the DCRA series to provide this delay is the Silicon Controlled Rectifier
(SCR). The delay is expressed in degrees and is known as the firing angle.
Figure 4-2 shows firing angles of 60° (shaded area plus cross hatched ares) and
120° (cross hatched area only).

For the remainder of this discussion, please refer to the block diagram, Figure
4-1. In the main power circuit, the three phase input voltage is fed into the
main transformer and SCR control. The output of the transformer is rectified,
and then L-C filtered to deliver dc at the output.

In addition to the main transformer, there is an auxiliary transformer, delta
connected across the input, which provides power for both a control circuit
voltage regulator and the SCR firing network. This network uses transformer
output to correctly sequence the SCR firings with the appropriate phase. The
control circuit voltage regulator provides a highly stable, precise voltage and
current mode sections. The voltage mode section monitors the output voltage,
and when variations occur in the output, it signals the SCR firing network to
alter the SCR firing angle. This results in either a compensating increase or
decrease in the main transformer output, which is reflected instantaneously in the
unit output. '

The current mode section performs basically the same function as the voltage
mode only it is, of course, monitoring current output while the unit is current
regulating.

4.3 DETAILED DESCRIPTION

The following paragraphs contsin detailed descriptions of the various sections of
the supplies. For location of the circuit symbol components in parentheses through-
out the discussions see the schematic diagram located in Section 6.
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4.3.1 Control Circuit Regulator

The control circuit voltage regulator provides a stable, regulated 20 Vdc source.
It consists of two differential amplifiers (Q5, Q6 and Q3, Q4), a zener diode
(CR20), a passing stage (Q2) and a constant current generator (CRI18, CR19,
R14, R15, and Ql). Output appears across capacitor (C10). This section is
supplied by transformer (T4) through a center tapped, full wave rectifier circuit
(CR16, CR17).

The output voltage of the supply is sensed across potentiometer (R20) where &
portion of the drop is compared with a voltage reference supplied by diode
(CR20). The resulting error signals are amplified and fed to the base of pass
transistor (Q2). Q2 acts as a variable impedance, increasing or decreasing the
voltage drop across the stage as a function of the cutput voltage.

For example, assume that a rise in voltage is sensed across R20. The base of Q6
will become more positive, and more current will flow through the transistor.
This results in a decrease in the current available for the base of Q4. Q4 con-
ducts less, and transistor Q3 conducts more. Since the current from the genera-
tor (Q1l, CR18, CR19, R14, R15) is constant, an increase in current through Q3
results in a decrease in current to the base of pass transistor Q2. This effec-
tively increases the impedance and the voltage drop across the stage thereby
holding the 20 volt potential constant.

4.3.2 Voltage Mode Section

The voltage mode section monitors the output voltage, detects variations and
sends an error signal to the SCR firing network. It consists of a differential
amplifier (Q12, Q13), constant current generators (Q9, Ql1, Ql4, and their
associated circuitry) and emitter follower (Q7).

The circuit functions as follows: the output voltage is divided across resistors
(R51, R52), a beta betwork, with & sample of the voltage appearing across the
base-emitter of transistor (Ql3). This voltage is compared with a reference volt-
age developed across resistors (R41, R42, R43). The resulting voltage error will
cause an increase in current in either Q12 or Q13. An increase in current in Q12
will occur if the sensed output voltage is decressing and in Q13 if the output
voltage is increasing. For example, if the output voltage starts to rise, the base
of Q13 will become more positive resulting in an increase of current through Q13.
Since current generator (Q14) will only pull a constant current and since the
current through Q13 has increased, the current through Q12 and, therefore,
resistor (R46) will decrease. The voltage drop across this resistor will decrease,
and this drop will be reflected in the output of emitter follower (QT7). Q7 output
then goes to the SCR firing network where the voltage level determines firing
angle delay.

Constant current generator (Q9) supplies an operating current to transistor
(Q12), allowing resistor (R46) to have a large value. This large value results in
greater gain. a

The voltage reference for the differential amplifier, derived from both the con-
stant voltage of the internal voltage regulator (refer to paragraph 5.3.1) and a
constant current generated by (Ql1), is developed across resistors (R41, R42 and
R43).

Theory of Operstion 4-2 Rev D (1/86)
www.valuetronics.com



CURRENT MODE SECTION

T enase L_IJ MAIN TRANSFORMER |
INPUT | RECTIFIER ! l “C'Lé".?m
| — FILTER I cument | ovirut
J S SENSOR
| |
| -
H r\ !
A 4 2 | |
| |
_JI :7,“
TY Y [_— ‘
l —— e e —
. r—— l ]r—- , I
T —t |
vuwzigwg - |I JI f : \}—cnossovn Nwoax% {:?«:é?ﬁ:
- (
L&}j— ] IA‘MPUFIER l SENSING !
—_—— NKTWORK—_J
SCR FIRING NETWORK | — _._I__. —
4 L. mmmmmm —
CONTROL CIRCUNT
VOULTAGE REGULATOR
Figure 4-1 Unit Block Disgram
Theory of Operation 4-3 Rev D (1/86)

www.valuetronics.com



R41 and R42 are the control panel potentiometers which, by varying the amplifier
reference voltage, adjust the cutput voltage. No variations in differen-
tial-amplifier current due to the variable reference voltage are observed because
transistor (Q14) pulls a constant current through the amplifier.

4.3.3 Current-Mode Section

The current mode section consists primarily of current sensing resistor (R13),
variable resistors (R23, R24, R25), amplifier (Q8, Q10) and diode (CR23). These
function in conjunction with constant current generator (Ql4) to effect crossover
and limit the current output to the selected value.

The circuit works as follows: when the output current rises above the selected
value (R24 is the current output adjust), the drop occurring across resistor
(R13) is sufficient to reduce the conduction level of Q8. The collector output of
Q8 if then fed to the base of Q10, which increases the current flow through this
transistor. Its output is fed to both the emitter of Q14 and the base of Q15.
Sufficient drive on the base of Q15 will cause enough conduction to light the cur-
rent mode indicator (DS2). The current into the emitter of Q14, however, pro-
vides the limiting feature. This current may be considered as part of the con-
stant current of Q14. Therefore, the current into the collector of Q14 must de-
crease to maintain the constant level. This results in a drop in the  voltage
across resistor (R46). This drop is reflected in the output of emitter follower
(Q7) and results in an increased delay of SCR firing. This reduces the output
current,

Reference for amplifier (Q8) is provided by the voltage regulator section (refer to
paragraph 4.3.1) and resistors (R23, R24, R25, and R26).

1 ! DEGREES

VOLTS

Figure 4-2 Single-Phase Input Wave
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4.3.4 SCR Firing Network

Three separate but identical firing circuits, one for each phase, make up the
firing network. Power for the network is supplied by transformer (T4). This
transformer has a delta connected primary, and three single phase and two wye-
connected secondaries. The single phase secondaries are connected to the firing
circuits, one per phase. This insures the correct phase relationship between g
firing circuit and the voltage across its SCR. A typical firing circuit consists of
resistors (R59), zener diode (CR28), transistors (Q16), capacitor (C21), uni-
junction transistor (Q17), and pulse transformer (T6). The other two circuits
are located directly below on the schematic diagram.

Basically, the circuit works as follows: input from the secondary of transformer
(T4) is clipped by zener (CR28), and fed across transistor (Q16) and unijunction
transistor (Q17). Ql6 is a constant current generator whose output is determined
by the voltage drop across (R22) in the emitter follower (Q7) circuit. (The drop
across R2Z is a function of the main output). Q16 then, controls the charge rate
of capacitor (C21). This rate is important since the charge on C21 determines
the firing point of unijunction transistor (Q17). As the charge builds up, Q17's
breakover voltage is reached and C21 discharges through Q17 to the pulse trans-
former (T6). The pulse is fed to the gate of silicon controlled rectifier (CR1),
and the SCR fires.

For example, assume a rise in output voltage. The drop across R22 is lowered
and the current through Q16 is diminished. The charging rate of Cl is slowed,
and discharge through Q17 is delayed. This results in a retardation in the SCR
firing angle and a decrease in the average output of the bridge (CR11, CR12),.

4.3.5 Phase Failure Shutdown

If a phase of input line fails, a lamp (DS4) will light and unit output will go to
zero. The failure sensing and shutdown circuits consists of two wye connected
secondaries of transformer (T4), diodes (CR31 through CR36), relays (K1, K2),
lamp (DS4), resistor (R71), and constant current generator (Ql4).

The circuit functions as follows: removal of an input phase will cause an un-
balance in the phase voltages being compared across relays K1 and K2. This
unbalance causes a current to flow in either relay, and the affected relay trips.
Closing of either relay's contacts makes the circuit between a power source
(CR34, CR35, CR36) and the indicating light. The current flowing through the
light is also introduced into the emitter circuit of Q14, and causes a large drop in
the current flowing through R46. The output then drops to zero (refer to para-
graph 4.3.2 and 4.3.4 for an explanation of how a drop in the voltage across R46
decreases the main output voltage). Resistor (R71) across lamp DS4 insures shut
down in the event of a lamp burn out.

4.3.6 Thermal Overload Shutdown

If the unit overheats, one of three (or four) thermostats (S1, S2, 83 or S4)
energizes lamp (DS1) to give an indication of failure and also to introduce a large
current into the emitter of Q14. The output voltage then drops to zero due to
the decrease in drop across resistor (R46). (Refer to paragraph 4.3.2 and 4.3.4
for explanation). Resistor (R55) insures operation of the fan failure circuit in
the event of lamp (DS1) failure.

Theory of Operation 4-5 Rev D (1/86)
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4.3.7 Radio Frequency Suppression

Choke coils (L1, L2, and L3) and capacitors (C37 through C40) suppress radio
frequency interference from semiconductor commutation.

Theory of Operation 4-6 Rev D (1/86)
www.valuetronics.com



SECTIGH 5

MAINTENANCE

5.1 GENERAL

This section is designed to provide sufficient data for the maintenance and repair
of the unit. In addition, calibration procedures are included. The material in
this section is presented in this order: a general troubleshooting chart outlines
common symptoms and possible causes for them. Where these common troubles
require deeper analysis, a reference is made to a test procedure. The results of
this dynamic test procedure will provide an evaluation of a particular section's
performance. If a section's performance is not as specified, then a further ref-
erence is made to a local troubleshooting chart, where a listing of possible com-
ponent failures is provided. Calibration procedures are described next, followed
by performance testing.

5.2 TESTING

Table 5-1 outlines the procedures for testing major sections of the unit. It is
recommended that the order be followed as presented.

NOTE

If components such as unijunction transistors
(QLl7, Q19, and Q21) or components from the
differential amplifiers are replaced, recalibration
may be required. Refer to para. 5.3.

5.2.1 Control Circuit Voltage Regulator

To test the voltage regulator section proceed as follows:

a. Remove unijunction transistors (Q17, Q19, and Q21). This effectively
disables the power circuit. Mark each transistor so that it may be
reinserted in the same socket.

b. Connect a 0-50 Vdc voltmeter across capacitor (C10).

c.  Apply nominal three phase input to terminal board TBl and close unit
circuit breaker. Power is applied to voltage regulator through trans-
former. Voltmeter should indicate 20.0 #0.1 volts. If it does not, ad-
just using potentiometer R20. "“Glyptal" R20 after adjustment.

d. Vary input voltage through entire range (refer to Tables 1-1 and 1-2,

respectively, for unit and auxiliary supply input specifications). Reg-
ulation should be 2 mV or better.

Maintenance 5-1 Rev D (1/88)
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Table 5-1 General Troubleshosting
SYMPTOM TROUBLE SYMPTOM TROUBLE
No output |a. Check input. High voltage | a. Failure in control cir-
output cuit regulator. Refer
b. Unit circuit breaker to para. 5.2.1.

tripped. (Check power
circuit, diode CR23 and

b. Failure in voltage

transistor Q15 if break- mode section. Refer
er continues to trip af- to para. 5.2.2.
ter respective reset-
ting). Low output a. Check input. Table
i 1-2 for input spec-
c. Thermal overload circuit ifications.
operative. THERMAL O-
VERLOAD indicator glows. b. Faulty control circuit
Check for defective voltage regulator.
thermostat. Check each
cooling fan input volt- c¢. Failure in voltage
age with 120 Vac volt- mode section. Refer
meter. Voltage should to para. 5.2.2.
be 115 Vac nominal.
d. Defective current mode
d. Failure in control cir- section. Test per
cuit voltage regulator. para. 5.2.3.
Refer to para. 5.2.1.
e. Silicon controlled
e. Defect in voltage-mode rectifier open, or
section. Test section defective firing cir-
per para. 5.2.3. cuit. See Figure 5.1
for oscilloscope pat-
f. Current-mode section terns of both normal
failure. Refer to para. ripple at no load and
5.2.3. ripple with a faulty
firing circuit.
g. Input phase failed.
PHASE FAIL-| a. Open CR31, CR32 or
High output First test control URE light CR33.
current (no circuit regulator glows
Limiting) and voltage mode sec- b. Shorted CR16 and CRI17.
tion (para. 5.2.1)
and 5.2.2, respec-
tively); then check
current mode section
per para 5.2.3.
Maintenance 5-2 Rev D (1/86)
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e. If regulator does not perform as specilied, refer to Table 5~2 for trou-
bleshooting. Terminate procedure by setting unit circuit breaker to
OFF and reinserting transistors Q17, Q19, and Q21 in their respective
sockets.

Table -2 Voltage Regulator Troubleshooting

SYMPTOM ' TROUBLE
Regulator Output a. Transistors Ql, Q2, A4 or Q5 open.
about 12V b. Transistor Q3 or Q6 shorted.

c. Potentiometer R20 defective (negative

side open).

d. Diode CR20 shorted.

e. Check input to regulator by con-
necting an oscilloscope (0.5V/cem, 1
ms/cm) and a 0-50 volt dc voltmeter
across capacitor C9. Ripple should
be about 1.2V and voltage should be
about 42V,

Regulator Output

about 30V a. Defective R20 (wiper open or posi-
tive side open).
b. Transistor Q3 open.
c¢. Diode CR20 open.
d. Shorted transistor W2, Q4, or Q5.
e. Diode CR18 or CR19 open.
5.2.2 Voltage Mode Section

To test the voltage mode section, proceed as follows:

a. Remove unijunction transistors (Q17, Q19, and Q21). This effectively
disables the power circuit. To insure that each transistor will be re-
turned to the socket from which it was removed, mark each for iden-
tification. Remove transistor (Q10).

NOTE
A failed power circuit component may result in
continued output. Check before proceeding.

b. Short the output terminals. The 20 volt regulator output will then ap-
pear across the beta network (R51 and R52).

C. Connect an oscilloscope across cabacitor (C21). Set vertical sweep to
5V/cm; horizontal to 5 ms/Cm, ac coupling.

d. Set COARSE and FINE VOLTAGE controls fully counterclockwise and
CUR. ADJ. AMPS control to about 20%.

Meintenance 5-3 Rev D (1/86)
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e. Apply nominal input and close unit circuit bresker. The control circuit
voitage regulator will function on power supplied by transformer (T4).

f. Observe oscilloscope. A single horizontal line should be displayed. If
a square wave pattern develops, it is indicative of high unit output
voltage. Refer to Table 5-3.

g. Rotate FINE VOLTAGE ADJUST control a few degrees clockwise and ob-
serve oscilloscope. Repeat procedure until a sawtooth pattern appears
on oscilloscope. The rise time of the sawtocoth should be controllable by
slight rotation of FINE VOLTAGE ADJUST.

NOTE

Lag time between rotation of control and unit
response (as indicated on oscilloscope) is 5 to
10 seconds. A change of oscilloscope patterns
from straight line to square wave without =a
sawtooth is an indication that the increments of
control rotation were too great. Repeat step
"g" using & smaller degree of turning.

h. The above procedures checked the voltage mode section and a portion
of the firing circuit (transistor Q16, diode CR28 and capacitor C21).
Repeat entire procedure with the oscilloscope across capacitor C22 and
then across capacitor C23. This will check a portion (Q18, CR29, C22,
and Q20, CR30, C23) of each of the other two firing circuits.

NOTE

Inability to achieve a sawtooth across any of
the capacitors is an indication of & voltage mode
section failure (refer to Table 5-3); lack of a
sawtooth across a single capacitor is indicative
of a failure in the firing circuit.

i. Terminate test by opening unit circuit breaker, removing short from
output terminals, and replacing transistors (Q17, Q19, and Q21) in
their respective sockets. Reinsert transistor (Q10).

5.2.3 Current Mode Section

If tests of both the voltage regulator and voltage mode sections show them to be
operating properly, proceed as follows to test current mode operation:

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

b.  Connect a 0-1 volt dc voltmeter across the unit output terminals.

Maintenance . 5-4 Rev D (1/86)
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Table 5-3 Voltage Mode Section Troubleshooting

SYMPTOM TROUBLE
Mo Unit Qutput. 8. Transistor Q13, Q14 or Q9% shorted.
Straight line display on b. Potentiometer R39 open.
oscilloscope (refer to c. Transistor Q11 or Q12 open.
para. 5.2.2) d. Transistor Q13 open. Initial symptom:
‘output voltmeter pointer pegs, then out-
put drops to zero.
e. Transistor Q12 shorted. See "d" for ini-
tial symptom.
High Unit Output, a. Potentiometer R41, R42 or R43 open.
Square Wave display b. Transistor Ql1 shorted.
cn oscilloscope (refer c. Transistor Q9 open.
to para. 5.2.2) d Potentiometer R43 wiper open.

Unit OQutput goes to Maximum;
COARSE VOLTAGE ADJUST
has no effect

Potentiometer R41 wiper open.

Low Output Voltage

Diode CR24 open.

c. Make certsin properly sequenced three phase input is available and then
set unit circuit breaker to ON.

d. Rotate FINE VOLTAGE ADJUST control until 0.1 to 0.3 volts is indicat-

ed on test wvoltmeter.

e. Open circuit bresker and disconnect test voltmeter. Connect about a
two foot length of No. 8 wire across output terminals.

f. Close unit circuit breaker.

CURRENT MODE indicator will light.

g. In small steps, rotate CUR. ADJ. AMPS to 20% of full scale while ob-

serving ammeter.
control.

Ammeter should read output equal to that set on

h. If unit does not function as specified above, refer to Table 5-4.

i. Terminate test by setting unit circuit breaker to OFF and remove ter-

minal shorting wire.

5.3 CALIBRATION

The following paragraphs list the steps to be followed for complete unit calibra-
tion. :

5.3.1 Control Circuit Voltage Regulator

Procedures to calibrate the voltage regulator are identical to those listed under

paragraph 5.2.1.

Masaintenance
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Table 5-4 Current Mode Section Troubleshooting

—
SYMPTOM TROUBLE
No Output: CURRENT MODE a. Diode CR22 shorted.
Indicator glows (refer to b. Potentiometer R25 defective, check wiper.
para. 5.2.3). c. Diode CR23 sherted.
Over-current; CURRENT MODE
Indicator glows (refer to para. a. Diode CR22 open.
5.2.3) b. Potentiometer R24 open.
Over-current; no indication a. Transistor Q8 shorted.
from CURRENT MODE light. b. Transistor Q10 open.
No Current Output, a. Transistor Q8 open.
no indication from CURRENT b. Transistor Q10 shorted.
MODE light.
Ammeter indicates maximum Defective wiper on potentiometer R24.
output; CURRENT MODE
indicator glows; CUR. ADJ.
AMPS has no effect.
Current lower than that set Transistor Q15 shorted.
on CUR. ADJ. AMPS control
(refer to para. 5.2.3); CUR-
RENT MODE light glows.
Unit current limiting; no light a. Burned out lamp.
indication. b. Open transistor Q15.
5.3.2 Current Mode Lamp
a. Determine that current limiting (See para. 5.3.4) is working properly.

b. Set unit circuit breaker to OFF.

Short the load terminals.

c. Set CUR. ADJ. AMPS control to approximately 25% of rated current.

d. Connect a DVM across R56 to ground.

e. Set the circuit bresker to ON.
If not, adjust control R57 on the PCB.

on.

5.3.3 Output Voltage

DVM should read 8.6 to 8.0 volts.
Current mode light should be

With unit connected to a properly sequenced three phase input, proceed as fol-
lows to calibrate unit output voltage.

a,. Close unit circuit bresker.

Maintenance
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i
5.3.4

Rotate COARSE VOLTAGE ADJUST to obtein a 50% of full rated voltage
noload cutput.

Connect an oscilloscope (.1% of F.8.V/cm, 10 ms/cm &c coupled) across
output terminals.

Apply full load and observe oscilloscope pattern.  Position horizontal
axis so that a comparison between the peaks may be made. Peaks
should be adjusted so that all are within a .01% to .015% horizontal
band. Use potentiometers R60, R63 and R66.

Disconnect oscilloscope and load.

Rotate COARSE VOLTAGE ADJUST control fully clockwise. Unit ocutput
meter should indicaté full scale rated voltage. If it does not, adjust
potentiometer R39 until output voltage is full scale.

Turn COARSE and FINE VOLTAGE ADJUST controls fully counterclock-
wise.

Connect a digital voltmeter across output terminals. Test voltmeter
should indicate 0 * .07%. If it does not, adjust potentiometer R43 to
bring output to specified value.

Disconnect test voltmeter snd turn COARSE VOLTAGE ADJUST control
fully clockwise. If unit voltmeter does not indicate rated full scale
voltage; readjust potentiometer R39. Repeat steps "h" and "i" until all
values are as specified.

Set unit circuit breaker to OFF.

Current Limiting

To perform current limiting calibration, proceed as follows:

a. Obtain a commercial 50 or 100 mV shunt (100 mV preferred) having a
rating 1.5 times the output current of the supply. For example, the
20-1000A, 1000 Amp unit will require a 1500 Amp shunt, the 40-250A,
250A Amp unit will require a 375 Amp shunt, etc.

b. Connect the shunt across the output of the power supply and connect
an appropriate DVM across it.

c. Set COARSE VOLTAGE ADJUST control and CUR. ADJ. AMPS controls
fully counterclockwise.

d. Set FINE VOLTAGE ADJUST control fully clockwise.

e. Set unit circuit breaker to ON.

f. Rotate CUR. ADJ. AMPS control fully clockwise. Test indicator (a-
cross shunt) should indicate a full scale current equal to 1.3 times the
nameplate rated current. See output ratings in Table 1-2. If it does
not, adjust using potentiometer R25.
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g- Rotate CUR. ADJ. AMPS control fully counterclockwise. Test indicatoy
should indicate 0 to 2% of full scale rated current to be within toler-
ance. I[f it does not, adjust using potentiometer R23. Repeat steps "
and "g'" until all values are as specified.

h. Set unit circuit breaker to OFF. Remove shunt and test indicator from
~ output terminals.

5.3.5 Gain Adjust
To calibrate the gain, proceed as follows:

a. Rotate COARSE VOLTAGE ADJUST and CUR. ADJ. AMPS completely
clockwise. Adjust potentiometer R60, R63 and R66 almost fully clock-
wise,

NOTE

Setting potentiometers (R60, R63 and R66) fully
clockwise will cause the output to collapse,
Rotate slightly counterclockwise if this occurs.

b.  Reduce input voltage to low end of input specifications. Refer to Table
1-2.

c. Balance potentiometers R60, R63 and R66 per paragraph 5.3.3, steps
a - d.

d. Check no-load to full load regulation. Regulation should be between
.15% and .25% of rated full scale voltage.

€. Readjust R60, R63 and R66 to obtain a load regulation between .15% and
-25% of rated full scale voltage. Use R60 as the gain adjust and R63
and R66 as the balancing potentiometers. Final resistance readings of
R60, R63 and R66 must be between 700 and 1500 ohms.

f. Rebalance ripple voltage per paragraph 5.3.3, steps a - d. "Glyptal"
resistors R60, R63 and R66.

5.4 PERFORMANCE TESTING

The following paragraphs outline checks that may be performed on wunit output
following calibration.

5.4.1 Regulation and Ripple

Proceed as follows to test line regulation and output ripple following a unit cali-
bration.

a&. Apply three-phase low-line voltage to the input terminals. Refer to
Table 1-2 for input line specifications.
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g.

5.4.2

Connect an oscilloscope across output terminals.

Turn COARSE VOLTAGE ADJUST control Tully clockwise; set CUR ADJ.
AMPS control to right hand stop.

Close unit circuit breaker.

Set unit output to full rated voltage.

While slowly increasing input voltage, apply load in small increments
until input voltage is at high line and current output is 10% above rated
nominal output. (e.g., 1000 Amps should read 100 Amps, 250 Amps
should read 275 Amps, etc.) regulation should be .1% and ripple less
than .3%.

Set unit circuit breaker to OFF. Disconnect oscilloscope.

Transient Response

Test transient response as follows:

a.

b.

5.4.3

Rotate CUR. ADJ. AMPS control fully clockwise.

Set unit circuit breaker to ON.

Connect a dc coupled oscilloscope across output terminals.

Set unit output at full rated label voltage.

Apply half load then apply full load. Then go from full load to half
load. Maximum output deviation should be per Table 1-2 value, and
return to steady state (full scale voltage *1%) should occur in 40 ms.

Set unit circuit breaker to OFF and disconnect oscilloscope.

Current Regulation

To check unit current regulation, proceed as follows:

a. Set COARSE VOLTAGE ADJUST to full rated output.

b. Turn CUR. ADJ. AMPS fully counterclockwise (0 amps).

c. Connect a commercial shunt (see para. 5.3.4) and DVM readout in
series with the load.

d. Set unit circuit breaker to ON and adjust CUR ADJ pot for 100% cur-
rent. Note DVM reading.

e.  Short circuit the load and again note the DVM reading across the shunt
resistor. The reading should not change more than .2% of rated cur-
rent.
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f. Set unit circuit breaker to OFF and disconnect shunt and readout de-

vice.
NOTE
"Glyptal potentiometers R25, R39, R43, R20,
R23 and R57."
3.5 THERMAL OVERLOAD

With a full rated voltage, no load output, short a set of thermostat terminals.
Output should go to zero and THERMAL OVERLOAD indicator should light. Re-
pest procedure for each of the other thermostats. :

5.6 PHASE FAILURE
With a full rated voltage, no load output, disconnect an input line. Output

should drop to zero and PHASE FAILURE indicator should light. Reconnect input
line and repeat test for each of the other two lines.
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SECTION 6

DRAWINGS AND PARTS LISTS

€.1 GENERAL

This section consists of schemeatic diagrams, PCB parts location drawings, anpq
replaceable parts lists. The parts lists ere keved to the applicable schematic

diagrams.

6.2 TABLE HEADINGS DEFINED

6.2.1 Circuit Symbol

This is an alpha-numeric idenfification of the component as called out on the unit
drawings.

6.2.2 Sorensen Part Number

This number should be used when ordering parts directly from:

SORENSEN

Sales & Technical Support
9250 Brown Deer Road
San Diego, CA 92121-2294
1-800-525-2024

Tel: (858) 450-0085

Fax: (858) 458-0267

Email: sales@sorensen.com
www.sorensen.com
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Table 6-1
Replaceable Parts List
DCR-A Main Assembly

DCR-A Model
Circuit S/ o/ /& ol/o/ /o /e Sorensen
Symbol ‘9‘%‘%&\ S%’%ﬁ s/$ ,@A‘ Description Part No.
B1 X x X |x {x |x |x]| Fan, Muffin 91-1000-2
B2 'q X |x X x | x| Fan, Muffin 91-1000-2
B3 X X {X x Ix Ix | x {x] Fan, Muffin 91-1000-2
B4 X X x | x| Fan, Mufiin 51-1006-2
B1 X Fan, Tube, Axial 981619-1
B2 X Fan, Tube, Axial 981619-1
B3 x Fan, Tube, Axial 981619-1
B4 X Fan, Tube, Axial 981619-2
Bl X X Fan 91-1605
Capacitors (uF Unless
Noted)
C1 X b'e X X 0.1, 600V 24-2410-13
X | X X |x X x |x]0.68, 1000V 24-2411-12
C2 X x|x|xix|x|x|x}x|x}x]|0.1, 200V 24-2409-13
C3 X X x X 0.1, 600V 24-2410-13
X |x X 1x X x|x[0.68, 1000V 24-2111-12
C4 xixlx|xIx{x|x]x{x|x{x|0.1, 200V 24-2409-13
C5 X X X b4 0.1, 600V 24-2410-13
x |x X Ix X x |x{0.68, 1000V 24-2111-12
Cé6 Xxixjxlxx|x|xix|x|x|x]|0.1, 200V 24-2409-13
C7 b 115K, 25V (6 Required) 24-2549
x 160K, 25V (6 Required) 24-2544-12
X 115K, 25V (18 Required) 24-2549
X X 56K, 50V 24-2548
X 56K, 50V (6 Required) 24-2548
b'e 5K, 200V (3 Required) 24-2467-5
x 5K, 200V (5 Required) 24-2467-5
X 2.2K, 350V (2 Required) 24-2470-5
X 2.2K, 350V (3 Required) 24-2470-5
x | 1.7K, 300V (4 Required) 24-2470-3
C8 xix|x|x|xix|x|x 0.22, 200V 24-2409-15
x| x 0.22, 400V 24-2411-15
x {0.02, 900 Vac 24-026
Cl4 X x|xlx 25,25V 235-7404P11
X|x X|1x|x|x |x|Not Used
C28 X x b'q X 0.33, 400V 166374-1¢
xlx x| x X x {x|{0.22, 1000V 983970-1
C29 X X X X 0.33, 400V 166374-10
x| x X |x X x |x]0.22, 1000V 983976-1
C30 X X X b 4 0.33, 400V 166374-19
xlx x| x x x |x10.22, 1000V 983970-1
C31 X Not Used
x X|x|x|x|x|x 0.05, 500V 24-201¢0
x|{x |{x[0.02, 900V 24-026
6-14 Rev E (6/86)
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Table 6-1 {(Cont'd)
Replaceable Parts List
DCR-A Main Assembly

www.valuetronics.com

DCR-A Model
Circuit NV ETN YTV AT A Sorensen
Symbol é“? n‘,‘& %:v Sq“,’ 'Sv? 3?‘/5‘«/‘&;‘/.’?% Description Part No,
C32 X 1 Not Used
X x ¥ Ix Ix |x 0.05, 500V 24-2010
x{x{x(0.02, 500V 24-026
Cc33 X Not Used
bls X |x |x {x |x |{x 8.065, 500V 24-2010
x|x!lx!|0.02, 900V 24-02¢6
C34 X Not Used
X X |x |x {x|x |Ix] 8.05, 500V 24-2010
x|{xix|0.02, 900V 24-026
C35 X Not Used
X X Ixix |xjx lx 0.05, 500V 24-2010
X |x|{x}0.02, 900V 24-026
C36 X Not Used
X ¥ ix |x|x|x|x 0.05, 500V 24-20140
xix|{x]|0.02, 900V 24-026
Cc37 x| x X Jx {x 1.0, 200V 24-2409-19
X 2.0, 200V 24-2409-21
X | X 0.33, 400V 24-2411-16
xjx|x|0.1, 600V 24-2410-13
C38 X | x X 1X|x 1.9, 200V 24-24095-19
X 2.0, 200V 24-2409-21
x| x 0.33, 400V 24-2411-16
x|xix]|0.1, 600V 24-2416-13
C39 X X X X 2.0, 330V 24-369
X | x x| X X xi1x|2.0, 660V 1058531-1
C46 X X x X 2.0, 330V 24-369
x| x x| x b'e x{x|3.0, 660V 1058531-1
C41 X X X b4 12,0, 330V 24-369
x| x X | x X xix|3.0, 660V 1058531-1
CB1 x X X X Circuit Breaker 92-346
X X X x | x| Circuit Breaker 92-348
X X Circuit Breaker 92-349
CR1 b'd X X X C145E 26-1047
X| X XX X x | x| Cl45P 26-1031
CR2 X X X 1N115¢9 587382-5
X! x XX X x
x | 1IN3768 588853-1
b'g 1N1189 26-1024
CR3 X b'q b'q X C145E 26-1047
x| x XX X x | x| C145P 26-1031
CR4 X X X IN11§0 587382-5
X{ X x| x X x | x| 1IN3768 588851-1
b'e 1N1189 26-1024
CR5 X X X X Cl45E 26-1047
x| x x| x 'S x | x| Cl45P 26-1031
6-15




Table 6-1 (Cont'd)
Replaceable Paris List
DCR-A Main Assembly
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, DCE-A Model
Circuit o/ o /& tq/g o/o/n/o o Sorensen
Symbol g%‘?ég gj’, g't’ ‘5?? 5? 5‘\ 3 ,g%‘ﬁ &/ Description Part No,
CRS x X X 1N1130 587382-5
X {x x| x x x| x! 1IN3768 588853-1
X 1IN118% 26-1024
CR7,9,|x 1N4587R 587571-3
11 b'e 1N4044 588513-1
X 1261FLR 26-1093
x Ix . 1N4588R 587571-4
ble MR1245SLR 165019-2
X INI11SGAR 587382-10
X IN1188AR 587382-9 )
X IN3673AR 587393-12
b'4 IN3766R 587382-13
x | IN3671AR 687393-11
CR8,10|x 1N4587 587571~1
12 X 1N4044R 588513-2
X 1261FL 26-10952
X |x 1N4588 587571-2
X MR12458L 165019-1
X IN1190A 587382-5
X 1N1188A 587382-4
X IN3637A 587393-10
b'e 1N2766 687382-11
x | IN36T1AR 587393-11
CR13 X|x|x|x|x|x|x|xix|x x| RD5637 26-1017
CR14 XXX |x{x|x|xix|x|x|x{RD5637 26-1017
CR15 Xx1Xxjx|x|x!xi{xlx|x|x{xiRD5637 26-1017
CR27 XX |X|x|Xx{x|x|{x|x|x{x|1IN5243B, Zener, 12V 588161-9
DS1 XXX |x|X|x{x|x|Xx|x|x| Lamp, 1829, 28V 277-1001P11
DS2 X|x|x|x|x|x{x|x|x|x|x|Lamp, 1302, 6.3V 42-341
DS3 X|X | X|XX|X|{x|X|Xx|x|x|Lamp, NE51 42-301
DS4 XIX|X|x|x|xX{x|x|x|x|x|Lamp, 1302, 6.3V 42-341
XDS1 |x|x|x|x|x|x|x|x|x|x|x|Lampholder, Amber 43-322
XDS2 |x|x|x|x|x|x|x|x|x|x |x|Lampholder, Green 43-341
XDS3 |x|x|x|x|x|x|x|x|x|x|x|Lampholder, Red -42-383
XDS4 |x|x|x|x|x|x|x|x|x|x |x|Lampholder, Amber 43-322
L1 b'e ble b ble Choke, RFI 127-1748
X X X x |x | Choke, RFI 127-1754
b4 b d Choke, RFI 127-1761
L2 X X X X Choke, RFI 127-1748
X X X x |x { Choke, RFI 127-1754
X X Choke, RFI 127-1761
L3 X b4 X X Choke, RFI 127-1748
X X x x |x | Choke, RFI 127-1754
X X Choke, RFI 127-1761
6-16 Rev E (£/86)



Table 6-1 {Cont'd)
Replaceable Parts List
DCR-A Main Assembly

DCR- A Model
Circuit S/o/s/S /e fo)/> /% /o Sorensen
Symbol ”’/" ~ S S/8/8/$/ S §/ Description Part No.
L4 X | Filter Choke 127-1759
X Filter Choke 166154-1
X Filter Choke 127-1809
X Filter Choke 127-1757
X Filter Choke 127-1755
X Filter Choke 9822901
X Filter Choke 127-1804
X Filter Choke 127-1807
X Filter Choke 127-1805
X Filter Choke 127-1806
x | Filter Choke 127-1808
Mi X X 300A 94-462-21
X X 600A 94-462-22
X 1200A 94-462-23
X 150A 94-462-14
X X 50A 94-462-20
X 80A 94-462-19
X x| 20A 94-462-5
M2 X [x|x 25V 94-579-2
X | X |x 50V 94-579-3
X |x 200v 94-579-6
x| x 400V 94-579-7
x| 800V 94-579-8
RESISTORS (Ohms)
R1 XIx|x|x[x|x|x{x|x|{x|x|0.16, 175W 27-1071
RZ XIxIx | x|x|x|x|x|x|xx]0.16, 175W 27-1071
R3 XX |x|x|xixix|{x|x|x|x{0.16, 175W 27-1071
R4 X |xlxix{x|x|x]x|x|x|x]33, 2W 280-1147P20
R& x{x|x|x|x|x|lx|x|xix|x|33, 2W 280-1147P20
R38 xIxtix|xixix|x|x|x|x{x{33, 2w 280-1147p20
R10A X|x|x 3, 225V 27-1073
¥ |x|x 12, 225w 27-1075
X | x 100, 100w 27-1009
x|x |x|1.5K, 100W 27-1030
R10B x|x|x|x|x|x Not Used
X | x 100, 100W 27-1003
x|x |x{1.5K, 100W 27-1030
R10C Xx|x|xlxix|x|x|x|x]x Not Used
x| 1.5K, 100W 27-1030
R10D X{x|xix|x|x|x|x|x]|x Not Used
x| 1.5K, 100w 27-10390
R11A x|x|x X |x 2, 225¥% 27-1072
X B, 225W 27-1074
x| x 50, 100w 27-856
x{x {x|250, 100W 27-831

www.valuetronics.com
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Table -1 (Cont'd)
Replaceable Parts List
DCR-A Main Assembly

r‘” “““ N e
DCR-A Model
Circuit S /S /S S0/ /8 0 fo /e o fo Sorensen
Symbol Wé‘? S S "S;%?A)%{% S 3 £ Description Part No,
R11B x| x X Ix |x Not Used
X 2, 225w 27-1072
X (x 50, 100w 27-856
X ix|x| 250, 100w 27-831
R11C X | x Xix |x|x X Not Used
x 2, 225w 27-1072
b'q - 50, 100w 27-856
x | x| 250, 100W 27-831
R11D XX X |xix|x X Not Used
X 2, 225w 27-1072
X 50, 100w 27-8586
X x| 250, 100w 27-831
R12 bie X Shunt, 300A 94-013
X bl Shunt, 600A 94-014
X Shunt, 1200A 94-044
X Shunt, 150A 34-041
b'4 Shunt, 80A 588151-4
X X { X {x] Not Used
R13A X 0.0013 150-3800
X 0.0013 165719~
X 0.0013 589168-1
b'q 0.0028 196-35935
X 0.0013 190-3607
X 0.0013 190-3668
x 0.0083 150-3851
X 0.00416 190-3861
X 0.016 150-3852
X 0.0083 190-3868
x| 0.018 150-3867
R13B X X X|xix|x)x|x|x]| Not Usegd
b 0.0013 185719-2
bl 0.0013 589138-1
R13C XX XXX x|x|x]x|xiNot Used
X 0.0013 589198-1
R13D X | x X1 X|{x|x|x]x!x|x{ Not Used
b'q 0.0013 589198-1
R24 XX X X)X ) x|x|x|x|x|x|150, 2W, Variable 25-391
R41 XX | X/ x| X x| x|x|x|x|x|3K, 2W, Variable 29-408
R42 XX X X)Xy x|x|x|x|x|x|150, 2W, Variable 25-351
R55 XIxpxpx|xix!x|x|x|x|x|5.1K, 2w 280-1147P355
R71 XKIX | XXy x| x|x|x|x|x|x]|150, 1w 280-1180P44
R73 XxixIx|lxlx|x|lx!lx|lx|x Not Used
x|0.3, 150W 27-1064
www.valuetronics.com 6-18



Table 6-1 {Cont'd)
Replaceable Parts List
DCR-A Main Assembly
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_DCR-A Model
Circuit s/ s/ 8/ w/s /ol o)/ Sorensen
Symbeol (5?’ “91‘9 {;“Q SQ S’t’ ég?::?@ N,gf'\ g ,:,5? §/ Description Part No.
R75 X{xix |Jx jx Ix Ix X Not Used
X 750, 25W 27-751
X 750, 100w 27-1029
x| 2.5K, 100W 27-1031
51 X X |x Thermostat, KLIXON 92-516
X 92-510
X - 92-520
X 92-515
X X | x 91-128%
X 92-512
X Not Used
S2 X X |x Thermostat, KLIXON 92-516
X 92-510
be 92-520
X 92-515
¥ X !Ix|x{x| Not Used
S3 X X X X Thermostat, KLIXON 91-1286
x | x X Ix b'e X |x 92-510
S4 X X X X Not Used
X Thermostat, KLIXON 92-510
X XX p.¢ Xlx 81-12886
S5 X X X |x|x|xi{x|x|x x| Not Used
X Thermostat, KLIXON 92-510
T1,2 X Transformer, Rect. Input 126-2832
&3 X 166152-1
X 126-3039
X 126-2831
X 586466-1
X 126-3119
b'e b ¢ 126-3030
X 126-3034
X |x 126-3033
T4 X X X x Transformer, Control 126-2836
x| x X | x X x|x 126-2856
T5 x X Transformer, Fan 126-2829
X 166156-1
X b's 126-2874
X X X [ X 126-2855
X bl 126-3031
T6 xtx|x{x|x|x|x|x|x]|x|x]| Transformer, Pulse 126-2632
T7 X{x|x|x|{x|x]x|x|x{|{x x| Transformer, Pulse 126-2632
T8 x{x|x!x]|x|x|x|x|x|x|x| Transformer, Pulse 126-2632
T3 x| x x| x X]x|{x|x|x| Not Used
x X Transformer, Fan 126-2874
6-19



Table 6-1 (Cont’d)
Replaceable Paris List
DCR-A Main Assembly

DCR-A Model

Circuit
Symbol

]
o/ P/ 8
) é? S/
ST/

ATV
$/$/8/8/8/8/8

2>

Description

Sorensen
Part No.

TB1

TB2

TB3

TB4

X

X

X

Terminal Strip

Terminal Strip

Terminal Lug (2 Req'd)
Terminal Lug (2 Reg'd)
Terminal Lug (4 Reg'd)
Barrier Strip
Terminal Lug (2 Req'd)
Terminal Strip

MISCELLANEOQOUS
Handle {2 Req'd)
Not Used

Name Plate

Name Plate Decal

Bushing, Bakelite

Not Used

587924-104
42-055
42-9090
850-3544
43-082-2
247-7198P107
43-082-1
43-038-3
4-599
4-902
4-426
587924-1
4-4290
247-7204P3
587924-3
40-3749
40-3461

30-634

73-2012
166261-1
73-2377
73-2066
73-2014
73-2013
73-2528
73~2564
73-2529
732548
73-2547
73~-2065
73-2064
42-547
43-1087
43-1091

42-931
43-1091
42-947
43-1087
42-931
43-1087
42-831
43-1091

www.valuetronics.com
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Table 6-1 (Cont'd)
Replaceable Parts List
DCR~A Main Assembly
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Circuit S/ /S/e /) /e /)b /o Sorensen
Symbol| /& (s"? {‘c’;’%‘%‘%f i,;fo’ \,g;\ § “,é‘% Description Part No.
Bushing, Bakelite (Cont'd) | 42-947
Not Used
x 42-931
X 42-934
X 42-932
X 42-947
b'e 42-931
X 42-947
X 42-931
x 42-932
XX X X |x Xix|x{x]| Foot, Aluminum (4 Req'd) 30-657
X X X Cover, Top 73-1494
X X X X | x 73-1404
X Not Used
.4 X b'e Cover, Bottom 73-1372
X X X X|x 73-1548
X Mot Used
X X X Panel, Rear Left Side 73-1495
bls 166259-1
X Not Used
X X X | X 73-1547
X b'e x Panel, Rear Right Side 73-1496
X x 73-1547
X Not Used
X X 73-1560
X 73-2908
x X X Cover, Exhaust 73-1497
b'e X X x| x 73-1409
X Not Used
X Cover, Intake 73-1498
x 73-1409
x Not Used
b'e e X |x 73-2415
X Front Panel 73-1367-1
X 1657441
73-25935
x 73-1367-2
b4 73-1381
X 73-1441
73-2527-1
X 73-2535-3
X 73-2527-2
X 73-2539-2
X 73-2569-1
X | x x| x!x X{x|x{x]|Knob, Control (3 Reg'd) 42-277
§-21




Table §-1 {(Cont'd)
Replaceable Parts List
DCR-A Main Assembly

D

Circuit o
bol g

Symboly s/ /s /&

Description

Sorensen
Part No.

OVP Circuit (Optional)

VP-18
VP-24

www.valuetronics.com
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and 40-508)

, 40-250,

-3558 PCB Component Location
=4

-250, 20-500, 40-12

P/N 190

Figure 6-12
(Typical of Models 20

§-23
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Figure 6-13 P/N 130-3849 PCB Component Location
(Typical of Models 20-1000, 150- 35, 150-70, 3006-18, 300-35, and 600-18)
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Table §-2
Replaceable Parts List
PCB Assembly

Svmbaol Descrigtion Part Number

_QggaciterE (uF unless noted)
9 250, 50V 24-2556-3
C16 25, 75V 235-7404P11
C11 100, 25v 235-7404p8

50, 75V (20-1009 only) 235-7404P5
12 20, 16V (20-250, 20-500, 40-125,

40-250, 40-500 only) 235-7404P33

50, 15¥ (20-1000, 150-35, 150-70,

300-18, 300-35, 600-18 only) 235-7404P15
C13 100, 18V 235-7404P16
Cl5 35, 25V 235-7404P36
C16 .01, 290V 24-2409-7
c17 100, 168V 235-7404P16
C18 4, 25V 235-7404P35

4, 50V (40-500 only) 235-7404P38
C19 25, 75V 235-7404P11
C20 01, 200V 24-2409-7
C21 .22, 200V 24-2409-15
C22 .22, 200V 24-2409-15
C23 .22, 200V 24-2409-15
C24 75, 75V 24-2457-2
C25 75, 75V 24-2457-2
C26 75, 75V 24-2457-2
C27 50, 50V 235-7404p22
C42 35, 25V (20-250, 20-500, 20-1000

cnly) 235-7404P386

100, 25V (300-18, 300-35 only) 235-7404pr8
C43 .10, 200V (150-35, 150-70, 300-18,

300-35, 600-18 only) 24-2409-13

.001, 1 kV (20-250, 20-500, 40-125,

40-250, 40-500 only) 235-7207P18
C44 -01, 300V (20-1000, 150-35, 150-79,

300-18, 300-35, 600-18 only) 235-7351p2
C45 20, 15V (20-1000 only) 235-7404P15

25, 75V (150-35, 150-70, 600-18

only) 235-7404P11
47 .01, 300V (20-1000 only) 235-7361P2
C48 .001, 1 kV (20-1000, 150-35, 150-70,

300-18, 300-35, 600-18 only) 235-7207pP1s

Diodes
CR18 S11 587565-1
CR17 S11 587565-1
CR18 RD5637 26-1017
CR1% ED5637 26-1017
CR2$ 1N750A, Zener, 4.7V 26-211

6-25
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Table 6-2 (Cont'd)
Heplaceable Parts List
PCR Assembly

Symbol Description Part Number
{CR22 511 587565-1
CR23 511 587565-1
CR24 ING622868, Zener, 5.8V 588101-3
CR25 RD5637 26-1017
CRZ6 RD5637 26-1017
CR28 IN4747TA, Zener, 20V 588102-13
CR29 1N47474A, Zener, 20V 588102-13
CR30 IN4747A, Zener, 20V 588102~13
CR31 512 587565-2
CR32 812 587565-2
CR33 S12 587565-2
CR34 S11 5875651
CR35 511 5875651
CR35 S11 587565-1
Ch37 S11 (150-35, 1506-70, 300-18,

300-35, 600-18 ouly) 587565-1
CR38 S11 (156-35, 150-70, 300-18,

300-35, 600-18 only) 587565-1
K1 Relay 92-924
K2 Relay 92-924
XK1 Socket, Relay 42-175
KKZ Socket, Relay 42175

Transistors
o1 RT9338 18-146
Q2 40312 18-142
Q3 PN3641 18-144
G4 PNI3641 18-144
Q5 PN3641 18-144
Q6 PN3641 18-144
Q7 2N 3638 18-143
(SE] 2N36138 18-143
Q9 2N3638 18-143
Q10 2N3638 18-143
Q11 ZN3638 18-143
12 2N?2926, Selected 386-7214P8
Q13 2N2926, Selected 3B6-7214P5
QL4 PN3641 18-144
Q15 2N2219A 386-7249P32
Q15 2N3638 18-143
QL7 2N2647 18-153
Q18 2N3638 18-143
219 2N2647 18-153
Q20 2N3633 18-143
Q21 IN2647 18-153
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(Symboi

Table 6-2 {Cont'd)
Replaceable Parts List
PCB Assembly

Descrigti@n

Part Ntunbeg

R14
Ri5
K16
R17
R18
R19
R20
R21
R22
R23
R25
R2%
R27
R2g

R25
R3O
R3l
R32
733
R34
R3s
R36
R37
R38
B35
R40
R43

44
R45
R46
R47
R48
R49
RS0
R51

Reskﬁorg {(Ohms, 1/2W, 10% unless noted)

160

680, 2%

1.2K, 5%

1¥

1X

1K

1K, 2W, Variable

630

2.2K

500, 2W, Varisable

10K, 2W, Variable

3.9K, 1%

221, 1%

100 (20-250, 20-500, 40-125,
40-250, 40-500 only)

1X

4.7K, 5%

681, 1/4W, 1%

332, 1/4w, 1%

10K, 1/4w, 1%

330

680

330

330

1K

2K, 2¥W, Variable

475, 1/4wW, 1%

4K, 2W, Variable (20-250, 20-500,
20-1000 only)

2K, 2V, Variable (40-125, 40-250,
40-500 only)

1k, 2W, Variable (150-35, 150-70,
300-18, 300-35 only)

150, 2W, Variable (600-18 only)
470

1.7K, 5%

83K

2.2K

§.8K

182, 1/4W, 1%

2.7%

4K, SW (20-250, 20-500, 20-1000
only)

4.7K, 5W (40-125, 40-250, 40~500,
only)

15K, 5W (150-35, 150-70 only)

280-1145P38
230-1147P568
280-1145P76
280-1145P74
280~1145pP74
280-1145pP74
29-406
280-1145P68
280-1145P86
29-459
29-493
28-1145
28-1188

280-1145P38
280-1145P74
280-1145r98
48-1224
28-1223
48-1226
280~1145P56
280-1145P87
280-1145P56
280-1145P56
280-1147P74
29-407
28~-1186%

29-475
29-407

29-406
29-531
280-1145pP62
280-1145P98
280~-1145°P140
280-1145P85
280-1145P104
28-1222
280-1145P89

28-1200

28-1159
28-1154

627
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Table 6-2 (Cont'd)
feplaceable Parts List
PCB Assembly

Symbol

Descrintion

Part Number

R51 {Cont'd

RS2

RE63
R54
R56
R57
158
R59
R 60
Rr61
R62
R&3
R64
R65
R66
R67
R68§
R69
R76
R72

)

29K, 10W (300-18, 300-35 only)
54K, 10W (600-18 only)

680 (20-250, 20-500, 20-1000 Only)
500, 3W (40-125, 46-250, 40-500
150-35, 150-70, 300-18, 300-35 only)
820, (600-18 only)

2K, 1/4W, 1%

121, 1/4wW, 1%

220, 1w
50, 2¥W, Variable
22

£.8K, 4W, 5%

2K, 2W, Variable

3599

6.8K, 4W, 5%

2K, 2W, Varigble

3s0

§.8K, 4%, 5%

2K, 2W, Variable

390

3.3K, 3W, 5%

3.3K, 3W, 5%

3.3K, 2VW, 5%

220 (20-250, 20-500, 20-1000 only)
2.2K {300-18, 300-35 only)

DCR~A Model

20-250A
20-500A
20-1000A
40-125A
40-250A
40-500A
156-35A
150-70A
300-18A
300-35A
600-184A

167403-1
1674032
585326-107

28-1153
585326-111
28-12725
28-1221
280-1186P50
29-467
280-1145P14
167155-2
29-494
280-1145P59
167155-2
29~494
280-1145P59
167155-2
29-494
280-1145P59
27-398-10
27-398~10
27-398-10
2B0-1145P50
280-1145P86

PCB Assembly

190-3598-1
190-3598-1
150-3849-4
190-3598-2
190-3598-3
19635984
190-3849~1
190-3849~-1
150-3849-2
150-3849-2
190-3849-3

6~238
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For rack mountng. order rear
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Input Terminals: Mcdet b, kg. Output Terminals
4 terminal barrier strip with 10-328H Screws * DCR 150-354 309 140 Jones’ Barrier Terminal
» DCR 300-18A 318 144 Blocks/10-32BH Screws
Cabrnet side enclosures optional for all modeis DCH 20-250A 309 140 Penn Union #ZE34
(order CSE kit) DCA 40-1254 315 143 post lug terminals for 1/0 1o 350 MCM

MNote: All dimensions are in inches
{mm)

*» Limited production. Consult factory tor delivery

Hgure 5-14 Qutline Drawing 20-2590, 40-125, 150-35, 300-18
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input Terminais: Model ib. kyg. Qutput Terminals
4 terminal barrier strip with 12-328H Screws +*DCAR 300-354 481 218 Jones' Barrier Terminal
= DCR 600-184 431 218 Blocks/10-328H Screws
* DCR 20-5004A 481 218 Penn Union #Hex 21915 post lug terminals for
700MCM to 1000 MCM
DCR 40-2504 481 218 Penn Umion 4ZE34
— _post lug terminals for 1/0 to 350 MCM
Cabinet side encicsures optional for all modeis * OCR 150-70 A 481 218 Penn Union #ZE15 T
{order CSE ) post lug terminals for #4 strd to #1 strd
Note' Alt dimensions are in inches = Limited production. Consult factory for delivery.

(mm)

Figure 6-15 Outline Drawing 20-500, 40-250, 150-70, 300-35, 600-18
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Screws, DCR 20-1000A - ¥-288H Screws) post lug terminals.

Each lug 700 MCM to
1000 MCM (2 wires)
DCR 40-5004 850 385 Penn Union #Hex-21915
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Note: Alt dimensions are in inches
{mm)

Figure 6-16 Qutline Drawing 20-1000, 40-500
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APPENDIX A
OYVERVOLTAGE PROTECTOR

ALl OVERVOLTAGE PROTECTOR

The DCR-A (with the exception of the 20-1060A and 40-500A) is available with a
factory installed overvoltage protector which prevents damage to the load at g
user selected maximum voltage. Typical loading is 25 mA, response time 10 us,
temperature coefficient -0.05%/°C, and ambient temperature 70°C maximum.

Potentiometer R6, in series with differential amplifier Q1-Q2 (with a balance
bridge), is across the DCR-A output. The setting of R6 determines the overvolt-
age trip point. With applied voltage less than the trip point, QI is conducting
and €2 is cut off. As the DCR-A voltage approaches the trip point, Q1 gradual-
ly cuts off and Q2 conducts, ‘developing a signal across resistor R2 which fires
rectifiers CR4 and CR5. A voltage is developed on resistor R8 providing a gate
signal to rectifier CR2 which then short circuits the DCR-A output.

On-off recycling of CR2 during current limit operation is prevented by & con-
nection through the DCR-A Q7 stage that drops the output to zero. The over-
voltage protector also has a circuit connected to one phase of the three phase
circuit breakers on the DCR-A, and is activated by CR4 through R$ to trigger
rectifier CR11 which then opens the DCR-A input. Thermostat S1 is a redundant
safety feature which will protect CR2 if its temperature rise becomes excessive.

A2 TRIP LEVEL ADJUSTMENT
To adjust the trip level:

A.  Turn adjustment potentiometer R6 completely clockwise (CW).

B. Apply power and set the power supply output voltage to the desired
trip level.

C. Slowly rotate VP adjustment potentiometer R6 counterclockwise (CCW)
until the output voltage drops.

D. Remove input power and reduce the DCR-A output voltage setting.

E. Apply power and adjust the DCR-A voliage control to the desired op-
erating level.

The overvoltage protector is now set to lower the output should the voltage reach
the trip level set in step B.

NOTE

Because of the protector’s rapid response, peak
voltage disturbances due to line or lcad change,
while undamaging to the load, may occasionally
cause false triggering. Should false triggering
occur, the response time may be slowed down
by adding capacitance to Cl1 and adding capaci-
tance in parallel with R2,

Appendix A A1 Rev D {1/86)
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Table A-1
Replaceable Paris List

Overvoltage Protection Assembly

ove
Circuit | /o/o /o /n/o /. Sorensen
. S SN NSy . ;
Symbel /.@A £/8 ﬁA/ Description Fart No.
Capacitors {uF unless noted)
C1 Xix|{x|x! x| x G.01, 250V 24-2015-1
3 XK{x|x|x x Mot Used
X 0.15, 250V 24-2015-15
C4 xlxlxixlx|x 32, 150V 24-2571-3
C5 Xxixlx|x|{xlx 0.01, 2506V 24-2015-1
Diocdes
CR1 Xxix|lxixlxlx IN52218B, Zener, 2.4V 588101-1
CR2 ¥ x| x e C290BVY 26-1111
X C180D 26-1103-4
X 1808 26-1103-7
CR3 X | X|x|xix|x RD5637 26-1017
CR4 Xixix X | x 10682 26-1080
X C106D21 26-1112-1
CR&6 Xx{x | x|x|lx|x SEN-R-3§ 587565-3
CRY x| x|xix]lx|x SEN-R-25 587565-2
CRS xlx|x|{xlix|x SEN-R-23 587565-2
CRS X{x|{x|x|{x|x SEN-R-29 5875652
CR18 xixlxlx|x|x SEN-R-28 587565-2
CR11 Xxlx|Ix|xixix C106B1 26-1113
CR12 X1 X|x|xlx]x SEN-R-23 587565~2
CR13 Xix|x|x{xix SEN-R-28 587565-2
CR14 Xix|lx|xix|x Cl06R2 26-1030
CR15 Xlx|x 1N3768R 587382~14
x{x 7O0HR100A 588853-2
X 1IN1184A 587382-2
Li XX |X{x|x|x Choke 127-1824
Q1 xlx|xixlxix 2N3638 18-143
Q2 Xxixlxix|xlx 2N3638 18-143
24 xlxlxixlx|x 2N3638 18-143
Resistors (Ohms, 1/4W, 10%,
uniess noted)
R1 X{x|x|x|x|x 178, 1% 28-1283
R2 x|lx{xlxixlx 1.8K 280-1171P83
R3 xlx|x|x|x]|x 280, 1% 28-1284
R4 X|Ixix|xix|x iK 280-1171P74
R5 x|lxlx|{xix|x 357, 1% 28-1285%
RE b'e X 3K, 2W, Variable 25-548
X 6K, 2W, Variable 49-549
X 24K, ZW, Variable 29-551
x 2 X 19K, 4W, 2W, Variable 29-552
X 3 X 24K, 10w 29-557
R8 Xlxjx |x]|xix 1K, 1/2wW 2B0-1145P74
Appendix A A-~3 Rev E (6/88)
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Table A-1 {Cont'd)
Replaceable Parts List
Uvervoltage Protection Assembly

—
ove ;
Circuit /73 VV& /q;r 7 Sorensen
Symbol | /& /a/a"/ & ﬁ/gl’/ Description Part No.
RS % x 10, 1/2w 280-1145p2
X 22, 172w 280-1145p14
‘ X 27, 1/2w 27-1165
XX 47, 1/2W 280-1145P28
R10 XX | X | x bN Not Used
bl 4 7K, 1/2w 280-1145p393
R15 X{xixix|x|x 1K, 1/2w 280-1145P74
R16 Xix|xixlix|x 1.8K, 1/2w 280-1145P83
R17 X|X{x|x|ix|x 1K, 1/2w 280~1145P74
R18 XKix|{x|{x|x|x 1X, 1/2w 280-1145P74
K18 ¥iIxix|ix|ixix 3.9K 280-1171P95
R22 X Ixix|x|x|x 22K, 2W 27-307
51 XX x|x|x|x Thermostat, 154, 115V §52-522
T1 XX |x|x|x|x Transformer 126-3072
Miscellaneous
X X PCB Assembly 150-39%47-1
X 190-3947-2
X 190-3947-3
x 190-3947-4
X 190-3947-5
Xix|x|x|x|x Comp. Board Assembly 190-3944
Where Used
X 20-250A
X 40-1254A, 40-250A
X 150-35A, 150-70A
be 300-18A, 300-35A
X 600-18A
X 20-500A
Appendix A A-4 Rev D (1/86)
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APPENDIX B

DCR 206-1000A1

8.1 GENERAL

The DCR 20-1000A1 is an updated version of the DCR 20-1000A. Some items used
in the manufacture of the DCR 28-1000A have become unavailable. The engineers
at Sorensen have taken this opportunity to improve sirflow conditions and to
utilize upgraded components in the high current rectifiers.

The specifications remain the same but with increased cooling to provide improved
performance and longer life. This Appendix will describe the DCR 20-1000A1
through schematic diagrams, assembly drawings, and parts lists to reflect the
changes that have occurred in the design.

All operation and maintainanece information for this unit may be found in the
standard DCR-A instruction manual, Sorensen document number 10578863,

Appendix B B-1 . Rev D (1/86)
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Appendix B

Table B-1
Parts Location List

Final Assembly, DCR 20-1000A1

1058654-1

Descrigtion

Bottom Chassis Assembly
Rectifier Assembly

Rear Panel Sub-Assembly
Top Cover Sub-Assembly
Front Panel Sub-Assembly
Circuit Breaker Sub-Assembly
Fastener, Nut, Locking
HHMS, 1/4-20 X 5/8
Panel, Rear Left
Bracket, Output Cable
Panel, Rear Bottom
Panel, Front

Panel, Right Side

Left Panel Fan Assembly
Plate, Access

Buss Bar, Neg to HS
Decal, Nameplate
Bushing, Male

Clamp

Jumper Kit (Lead)

Decal

HHMS, 1/4-20 X 1
HHMS, 3/8-16 X 1
PHMS, 6-32 X 5/16
HHMS, 5/16-18 X 5/8
Nut, Hex, 5/16-18
PHMS, 10-32 X 1/2
FHMS, 10-32 X 1/2
FHMS, 10-32 X 1/2
Washer, Flat, 3/8

Nut, Hex, 10-32

Nut, Hex, 3/8-16
Washer, Lock, 3/8
Connector Cover

www.valuetronics.com

Part Number

1058660-1
10587201
1058630-1
1058644-1
1058684-2
1058672-2
1058472-1
1058421-17
73-1592
16586611
73-2365
1058692-1
1058619-1
10586692
73-2378
1058658-1
73-23717
43-1091
93-247
1058655-1
73-2064
1058421-2
6-107
6-2002-24
1058421-37
1058472-2
6-2000-44
6-2020-51
6-2020-51
6-4001-10
2-362
6-3001-10
6-4013-10
1057763-4

Symbol

Rev D (1/86)
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- Appendix B

Table B-2
Parts Locsation List

Rectifier Assembly, DCR 20-1000A1

10586201

DescriE tion

Diode, PDA 6BFRTMRV20

Buss Bar, Neg Out
Buss Bar

Buss Bar To Lead
Buss Bar To Lead
Insulator Bar

Heatsink Sub-Assembly

Buss Bar

Buss Bar, T1 Qutput
Bracket, Left
Bracket, Right
Thermo, 24V, 2400w
Thermo, 24V, 2400W
Thermo, 24V, 2400w
HHMS, 5/16-18 X 1
Washer, Flat, 5/16
Nut, Hex, 5/16-18
HHMS, 5/16-18 X 5/8
L Spacer

PHMS, 10-32 X 7/8
Washer, Lock, #10
Washer, Flat, #10
Nut, Hex, 6-32
HHMS, 5/16-18 X 1
Clamp, Csble
Retainer, Nylon

www.valuetronics.com

Part Number

1058581-1
1058621-1
1058622-1
1058623-1
1058623-1
1058624-1
1058625-1
1058627-1
1058628-1
1058629-1
1058629-2
1058402-2
1058462-2
1058402-2
6-2010-24
6-4001-9
1058472-2
1058421-37
30-060-139
6-2002-58
6-4012-5
§-4000-6
2-360
1058421-38
1687331

362-7195pP2

Symbol

E50
E51

S1
52
S5
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Table B-3

Replaceable Parts List

Hest Sink Sub-Assembly, DCR 20-18600A1

1058625-1

Descrﬁzﬁon

Diode, C145p

Diode, 1N3768

Diode, C145P

Diode, 1N3788

Diode, C145p

Diode, 1N3768
Thermostat

Thermostat

Terminal Board
Terminal Block, 2, 304

Table B-4
Parts Location List

Part Number

26-1031
5838853-1
26-1031
5888531
26-1031
588853-1
92-510
91-1286
40-3749
247-7204P2

Heat Sink Sub-Assembly, DCR 20-1000A1

1058625-1

Descrigtion

Bracket, Heat Sink
Terminal Board

Bracket, Heat Sink

Heat Sink

Heat Sink, Extruded Aluminum
Component Beard Assembly
Diode, 1N378%

Diode, 1N3768

Diode, 1IN3768

Diode, C145p

Diode, Cl145p

Diode, Cl45p
Thermostat

Thermostat

Lug, #6

Washer, Flat, #2

PHMS, 2-56 X 1/4
PHMS, 4-40 X 3/8
PHMS, 6-32 X 3/8
PHMS, 6-32 X 1/2
PHMS, 8-32 X 7/8
PHMS, 10-32 X 1

HHMS, 1/4-20 X 1/2
Washer, Flat, #6
Washer, Flat, §8
Washer, Flat, #10
Washer, Lock, Split, 1/4
Washer, Lock, #2

www.valuetronics.com

Part Number

1058626-1
40-3749
73-2478
91-1805
$1-1807-1
190-3863
588853-1
588853-1
588853-1
26-1031
26-1031
26-1031
91-12846
92-510
41-114
6-4000-2
6-2001-56
6-2001-58
6-2001-13
6-2001-14
6-2001-83
6-2001-37
6-2010-13
6-4000-4
6-4000-5
6-4000-6
6-4013-8
6-4012-1

Symbol

TB4

CR2
CR4
CR6
CR1
CR3
CR5
54

S3
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R4
RG
RS

Table B-5
Replaceable Parts List

Component Board Assembly, DCR 20-100041
190-3868

Descrigtion

Cap, .68 uF, 10600V
Cap, .1 uF, 200V
Cap, .68 uF, 1060V
Cap, .1 ufF, 200V
Cap, .68 uF, 1000V
Cap, .1 uF, 200V
Diode, RD5637
Diode, RD5637
Diode, RD5637

Res, 33, 2w

Res, 33, 2w

Res, 33, 2w

www.ValGEiFdhics.com

B-16

Part Number

24-2111-12
24-2409-13
24-2111-12
24-2409~-13
24-2111-12
24-2409-13
26-1017
26-1017
26-1017
280-1147pP20
280-1147P2¢0
280-1147P20
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Symbol

C8
C28
C29
C30
C37
C38
ES
E9
E10
El1
E13
R1A
R1B
R1C
R1D
RZA
R2B
R2C
RZD
R3A
R3B
R3C
R3D
R13A
R13B
R13C
R13D
T4
T6
T7
T8
TB1
TB2
TP1

Location

2 b e

Table B-§

Replaceable Parts List

Rear Panel Sub-Assembly, DCR 20-1000A1

1058630-1

Descrig tion

Cap, .22 uF, 200V
Cap, .22 uF, 1 kv
Csp, .22 uF, 1 kV
Cap, .22 uF, 1 kv
Cap, 2.0 uF, 200V
Cap, 2.0 uF, 200V
Lug, Solder

Lug, Solder
Lug

Lug

Lug, Solder
Res, 0.16, 175w
Res, 0.16, 175w
Res, 0.16, 175w
Res, 0.16, 175w
Res, 0.16, 175W
Res, 0.16, 175w
Res, 0.16, 175W
Res, (.16, 175W
Res, 0.16, 175w

Res, 0.16, 175w
Res, 0.16, 175w
Res, 0.16, 175w
Res, 0.0013

Res, 0.0013

Res, 0.0013

Res, 0.0013
Transformer
Transformer, Pulse
Transformer, Pulse
Transformer, Pulse
Terminal Board
Terminal Strip
Terminal Strip, Standard

Table B-7
Parts Location List

Part Number

24-2409-15

983970-1
883970-1
9839701

24-2409-21
24-2409-21

4-142
4-129
4-141
4-141
4-142
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27~-1071
27-1071
27-1071
27-1071
27-1071
589198-1
589198-1
589158-1
589198-1
126-2856
126-2632
126-2632
126-2632
42-090
43-082-1
687878-86

Rear Panel Sub-Assembly, DCR 20-1000A1

1058630-1

Descrigtion

Panel, Rear

Barrier

Bracket, Terminal Board
Insulator, Phenoslic

wwwiigltiefronics.com B-13

Part Number

1058631-1
73-1587

1058632-1
1058634-1

Symbol
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Location

o ~3

11
12
13
14
15
16
17
18
19
20

21
22

23
24

26

27
28

29
31
32
33
34

Table B-7 (Cont'd)
Parts Loecation List

Rear Panel Sub-Assembly, DCR 20-1000A1
10588301

Description

Shunt Terminal Board
Support, L-Bracket

Buss Bar
Buss Bar
Buss Bar
Buss Bar
Buss Bar

(Jumper)

Pos Qut
Neg Out

Shunt Spacer

Buss Bar

Pos Out

Buss Bar Conn. Choke
Cable Rear Panel
Main Harness

Jumper Kit DCR 20-1000A1

Shunt

Res, 0.0013
Res, 0.0013
Res, 0.0013
Res, 0.0013
PCB Assembly

Transformer, Pulse
Transformer, Pulse
Transformer, Pulse

Transformer

Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Cap, 2.0 uF, 200V
Cap, 2.0 uF, 200V

Cap, .22 uF, 200V
Cap, .22 uF, 1 kV
Cap, .22 uF, 1 kV
Cap, .22 uF, 1 kV

Lug, #4

Terminal Board
Terminal Strip
Lug, Solder
Lug, Solder

www,yaluetgonics.com
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Part Number

1058655-1
1058689-1
1058636-1
1058637-1
1058638-1
10586359-1
1058640-1
73-2472
1058641-1
1058642-1
1058682-1
1058680-2
10587171
94-044
589198-1
589198-1
589198-1
589198-1
1058718-1
126-2632
126-2632
126-2632
126-2856
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
24-2409-21
24-2409-21
24-~2409~15
983970~1
983970-1
983970-1
4-113
4-090
43-082-1
4-129
4-142

Symbol

R13A
R13B
R13C
R13D
Al
T6
T7
T8
T4
R1A
R1B
R1C
R1D
R2A
R2B
R2C
R2D
R3A
R3B
R3C
R3D
C37
C38
Cc8
C28
C29
C390

TB1
TB2Z
ES
Eb8
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Table B-7 (Cont'd)
Parts Location List

Rear Panel Sub~-Assembly, DCR 20-1000A1

105863061-1
Location Description
Lug, Solder
35 Lug
Lug
36 Clamp
37 Clamp, Cable
38 Tie~-Wrap
39 Grommet
40 Grommet
41 Washer, Mica
42 Washer, Centering
44 PHMS, 10-32 X 1
45 PHTF, 6-32 X 3/8
47 PHMS, 6-32 X 5/8
50 PHMS, 10-32 X 1/2
53 Thru-Bolt, 10-32 X 6 3/4
54 PHMS, 1/4-28 X 2
55 PHMS, 1/4-20 X 1
56 HHMS, 3/8-16 X 1
57 HHMS, 3/8-16 X 4 1/2
58 Cap, Screw, Hex Head
59 Strap Mount
80 Clamp
61 Washer, Flat, #6
62 Washer, Flat, #10
63 Washer, Split, 1/4
654 Washer, Flat, 3/8
65 Washer, Flat, 1/2
66 Nut, Hex, 6-32
68 Nut, Hex, 10-32
70 Nut, Hex, 1/4-20
71 L-Nut, 1/4-20
72 Nut, Hex, 3/8-16
73 Nut, Hex, 1/2-13
74 Nut, Jam, 1/2-13
75 HHMS, 1/4-20 X 1
76 Washer, Lock, Int. Tooth, 1/4
77 Washer, Lock, #6
78 Fastener, Nut, Locking
79 Washer, Lock, Split, 1/4
80 Washer, Lock, 3/8
81 Washer, Lock, 1/2
82 Cable
84 Terminal Strip, Standard
85 : PHMS, 4-40 X 5/16
86 Nut, Locking, 4-40
B7 PHMS, 10-32 X 3/8
89 Washer, Lock, #10
B-15
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Part Number

4-142
4~-141
4-141
93-244
93-401
362-7195P7
359-7205P3
359-7205P2
3-368
3-448
6-2001-37
6-2004-21
6-2001-15
6-2001-34
1-9077
1-9357
6-2001-47
6-107
6-116
6-1149
93-511
362-7195P3
6-4000-4
6-4000-6
6-4001-8
6-4001-10
6-4001-12
2-360
2-362
6-3001-8
2-364
6-3001-10
6-3001-12
2-601
1658421-2
6-4011-8
6-4012-3
1058472-1
6-4013-8
6-4013-10
6-4013-12
191-824
587878-6
6-2001-66
2-649
6-2001-33
6-4012-5

Symbgl

E13
E10
El1

TP1

Rev D (1/88)



Table B-7 (Cont'd)
Parts Location List

Rear Panel Sub-Assembly, DCR 20-100800A1

1058630-1
Location Description

90 PHMS, 4-40 X 3/8, S8

91 Washer, Lock, #4

92 Washer, Flat, #4, 88

93 Washer, Flat, #8, SS

94 Washer, Lock, #8

95 Nut, Hex, 8§-32

96 Washer, Flat, #8

98 Nut, Hex, 6-32
www.valuetsonics.com B-16

Part Number

207-7195P187
6-4012-2
6-4000-13
6-4006-5
6-4012~-4
6-3000-4
6-4000-14
2-702

Symbol
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APPROX. 27
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[ WIRE CONTACT PiN ®4
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¢ DETAIL B & DETAIL 'B” ON R60.R63 & R
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PUSH AND REMOVE
CONTACT PIN ®13

@ '

PRINTED 8D (REF)
/)_coupowmt SIDE

—— POT. (REF) — 60.63,66

NOTES! ] HARDWARE - S
L PARTS WITHOUT BALLOONS ARE KEYED TO LIST OF MATERIAL : S SUPPLIED (3 EAFOR ALL (§7) -

B8Y REFERENUE OESIGNATIONS. A
2. Qi2 AND QI3 TRANSISTORS (PN38G72/4R;) PREFERABLY TO BE SAME DETAIL B ’ WRAP ¢ SOLDER AIVHOX.

COLOR CODE ON ANY ONE BOARD EXAMPLE ' (2) ORANGE ; \____ﬁm?w s gn%zsspmzsl 3 ms( § )

YPICAL 1 AC

(2) GREEN OR (2 YELLOW. TO: FEED THSU HOLE G
3. ALL PROTRUSIONS ON REAR OF BOARD !/g MAX. OF PCB AS SHOWN.
4 THE FOLLOWING COMPONENTS ARE MOUNTED AFTER ALL DIP DETAY AT

SOLDERING OPERATIONS ARE COMPLETED: R20,25,39,43,60,63, TYPICAL (7 11 At S)

66,02 § HEAT SINK,
5. THE FOLLOWING COMPONENTS ARE TO BE MOUNTED A MINIMUM

o3 I/IG‘ OFF THE BOARD: R59,62 ¢ 65.
6. RS SHALL BE MOUNTED '/ ABOVE BOARD,
7 SOLDER C4® BETWEEN COLLECTOR ¢ BASE OF Q8 ON CIRCUIT

SIDE  OF RC.B. AFTER WAVE SOLDER. -
B SEE DRAWING NUMBER 10564673 FOR ELECTRICAL DESIGNATIONS. 1058718-1 Rev B Figure B-8 PCB Assembly
9. SEE DRAWING NUMBER 1058Lb4 FOR ELECTRICAL DESIGNATIONS. _
10. SEE DRAWING NUMBER 10586857 FOR ELECTRICAL DESIGNATIONS. DCR 20 IOOOAI.
11 INK STAMP PART NUMDER AND REVISION LEVELS USING WHITE EPOXY INK. Assembly Drawing
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Symbol

C9
Clo
C11
C12
C13
C15
Cls6
C17
C1s8
C19
C20
C21
Cc22
C23
C24
C25
C26
c27
C42
C44
C45
C47
C48
CR11
CR17
CR18
CR19
CR20
CR22
CR23
CR24
CR25
CR26
CR28
CR29
CR130
CR31
CR32
CR33
CR34
CR35
CR36
K1
K2
Q1
Q2
Q3

Table B-8

Replaceable Parts List
PCB Assembly, DCR 20-1000A1

10658718-1

Descrigﬁon

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,

250 uF, 50V
25 uF, 25V
50 uF, 75v
50 uF, 15V
100 uF, 16V
35 uF, 25y
.01 uF, 200V
100 uF, 16V
4 uF, 25V

25 uF, 25V
.01 uF, 200V
.22 uF, 200V
.22 uF, 200V
.22 uF, 200V
75 uF, 75V
75 uF, 75v
75 uF, 75V
50 uF, 50V
35 uF, 25V
.01 uF, 300V
25 uF, 25V
01 uF, 300V
.001 uF, 1500V

Diode, S11

Diode, S11

Diode, RD5637

Diode, RD5§37

Diode, Zener, IN750A, 4.7V
Diode, S11

Diode, S11

Diode,

Diode, RD5637

Diode, RD5637

Diode, Zener, 1N4747A, 20V
Diode, Zener, 1N4747A, 20V
Diode, Zener, IN4T747A, 20V
Diode, S12

Diode, S12

Diode, S12

Diode, S11

Diode, S11

Diode, S11

Part Number

Zener, 1N52263,55.6V

Relay

Relay

Xstr, RT9338
Xstr, 40312
Xstr, PN3641

www.ViRietrohics.com
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24-2556-3
235-7404P11
235-7404P5
235-7404P15
235-7404P16
235-7404P36
24-2409-7
235-7404P16
235-7404P35
235-7404P11
24-2409-7
24-2409-15
24-2409-15
24-2409-15
24-2457-2
24-2457-2
24-2457-2
235-7404P22
235-7404P36
235-7361P2
235-7404P11

235-7361P2

235-7207P16
587565-1
587565-1
26-1017
26-1017
26-211
587565-1
587565~1
588101-3
26-1017
26-1017
588102-13
588102-13
588102-13
587565-2
587565-2
587565-2
587565-1
587565-1
587565-1
92-924
92-924
18-146
18-142
18-144
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Symbol

Q4
Q5

Q6

Q7

Q8

Q9

Q10
Q11
Q12
Q13
Q14
Q15
Q16
Q17
Q18
Q19
Q20
Q21
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R25
R26
R27
R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39
R40
R43
R44
R45
R46

Table B-8 (Cont'd)
Replaceable Parts List
PCB Assembly, DCR 20-1000A1
1058718-1

Descrigtion

Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Xstr,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,
Res,

www.valuetrgnics.com

PN3641

PN3641

PN3641

2N3638

2N3638

2N3638

2N3638

2N3638

2N2926, Selected
2N2926, Selected
PN3641

2N2219A

2N3638

2N2647

2N3638

2N2647

2N3638

2N2647

160, 1/2wW

680, 2w

1.2K, 1/2wW

1K, 1/2w

1K, 1/2w

1K, 1/2W
Variable, 1K, 2W
680, 1/2W

2.2K, 1/2W
Variable, 500, 2W
Variable, 10K, 2W
3.92K, 1/2w
221, 1/2w

1K, 1/2W

4.7K, 1/2wW

681, 1/4W

332, 1/4W

10K, 1/4wW

330, 1/2w

470, 1/2W

330, 1/2w

330, 1/2W

1K, 1/2wW
Variable, 2K, 2W
475, 1/4W
Variable, 4K, 2W
470, 1/2W

4.7K, 1/2w

68K, 1/2W

B-20

Part Number

18-144
18-144
18-144
18-143
18-143
18-143
18-143
18-143
386-7214P6
386-7214P6
18-144
386-7249P32
18-143
18-153
18-143
18-153
18-143
18-153
280-1145P38
280-1147P68
280-1145P76
280-1145P74
280-1145P74
280-1145P74
29-406
280-1145P68
280-1145P86
29~-450
29-493
28-1145
28~-1188
280-1147P74
280-1145P398
28-1224
28-1223
28-1226
280-1145P56
280-1145P62
280-1145P56
280-1145P56
280-1145P74
29-407
28-1166
29-475
280-1145P62
280-1145P98

280-1145P140
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Table B-8 {Cont'd)
Replaceable Parts List
PCB Assembly, DCR 20-1000A1

1058718-1

Symbol Description Part Number
R47 Res, 2.2K, 1/2W 2803-1145P86
R48 Res, 6.8K, 1/2W 280-1145P104
R49 Res, 182, 1/4W 28-1222
R50 Res, 2.7K, 1/ZW 280-1145P88
R51 Res, 2K, 5W 28-1200
R52 Res, 680, 1/2W 585326-107
R33 Res, 2K, 1/4W 28-1225
R54 Res, 121, 1/4W 28-1221
R56 Res, 220, 1W 280-1180P50
R57 Res, Variable, 50, 2W 29-467
R58 Res, 22, 1/2W 280-1145P14
R59 Res, 6.8K, 4W 1671552
R60 Res, Variable, 2K, 2W 29-494
R61 Res, 390, 1/2W 280-1145P59
R62 Res, 6.8K, 4W 167155-2
R63 Res, Variable, 2K, 2W 29-494
R64 Res, 390, 1/2W 280-1145P59
R65 Res, §6.8K, 4W 167155-2
R66 Res, Variable, 2K, 2W 29-494
RET Res, 390, 1/2W 280-1145P59
R68 Res, 3.3K, 3W 27-398-19
R69 Res, 3.3K, 3w 27-398-10
R70 Res, 3.3K, 3W 27-398-10
R72 Res, 220, 1/2W 280-1145P50
XK1 Socket, Relay 42-175
XK2 Socket, Relay 42-175
Location Descrigtion Part Number Szmbe.‘a

1 Printed Circuit Board 79-106

2 Heat Sink 73-1451

3 Socket, 42-142

69 Wire, 22 AWG 21-004

71 PHMS, 4-40 X 3/8 6-1108

72 Washer, Lock, #4 6-4012-2

73 Nut, Hex, 4-40 6-1904
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Location

O D Y T e LD B e

-

12
16
17
18
24
27
28
30
31
32
33
34

Parts Locstion List

Table

B-9

Top Cover Sub-Assembly, DCR 20-1000A1
10586441

Descrig tion

Cover

Plate, Capacitor Mounting
Bracket, Reinforcing
Buss Bar Cap. (-)

Buss
Buss
Eyebo

Bar
Bar
1t

Clamp, Cap., DC

Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Cap,
Buss

115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,000
115,009
115,000
Bar

uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V
uF, 25V

PHMS, 6-32 X 7/8
PHMS, 8-32 X 1/2
FHMS, 10-32 X 7/16, 100°
Washer, Lock, 1/2
Nut, Hex, 6-32
Nut, Hex, 8-32
Nut, Hex, 1/2-13
Washer, Lock, #10
PHMS, 10-32 X 1/2
HHMS, 1/4-20 X 5/8
Fastener, Nut, Locking

A ix B .
ww-Vafuetronics.com

B-23

Part NMumber

73-1444
73-2411
73-1446
1058645-1
73-2462
1058646-1
1-9146
70-8406
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
24-2549
73-2464
6-2001-16
6-2001-24
6-2020-50
6-4013-12
2-137
2-361
6-3001-12
6-4012-5
6-2000-44
1058421-17
1058472-1

Symbol

C7A
Cc7B
C7B
C1D
C7E

CTFr
C7G
CTH
C7d

C7K
C7L
CTM
CTN
cip
CTR
C7S
Ci1T
C70
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Symbol

CR27
DS1
DS2
D53
DS54
R24
R41
R42
R55
R71
XDS1
XDS2
XDS3
XDS4

Location

1
9

10
12

13
14
15
16
17

18
19
20
21
22
23
24
25
27
28
30
31
32

Appendix B

Table B-10

Replaceable Parts List

Front Panel Sub-Assembly, DCR 20-1000A1

190-3877-1

Descrigtion

Diode, Zener, 1N5234B
Lamp, #1829, 28V
Lamp, #1302, 6.3V
Lamp, NE51

Lamp, #1302, 6.3V
Res, Variable, 150, 2W
Res, Variable, 3K, 2W
Res, Variable, 150, 2W
Res, 5.1K, 2W

Res, 150, 1W

Pilot Lamp Holder

Pilot Lamp Holder
Lamp Holder

Pilot Lamp Holder

Table B-11

Parts Location List

Part Number

588101-9
277-1001P11
42-341
42-301
42-341
29-391
29-408
29-391
280-1147P9%9
280-1180P44
43-322
43~-341
42-383
43-322

Front Panel Sub-Assembly, DCR 20-1000A1

190-3877-1

Description

Panel, Front, DCR 20-1000
Res, Variable, 150, 2W
Res, Variable, 150, 2W
Res, Variable, 3K, 2W
Pilot Lamp Holder

Pilot Lamp Holder
Lamp Holder

Pilot Lamp Holder
Lamp, #1829, 28V
Lamp, NE51

Lamp, #1302, 6.3V
Lamp, #1302, 6.3V
Diode, Zener, 1N5234B
Res, 5.1K, 2W
Voltmeter, 25V
Ammeter, 1200A

Res, 150, 1W

Clamp, Cable

Clamp

Knob

Nut, Hex, 3/8-32

Nut, Hex, 6-32

FHMS, 6-32 X 1/2
Nameplate

Harness, AC, Front Panel

B-25

www.valuetronics.com

Part Number

73-2595
29-391
29-391
29-408
43-322
43-322
42-383
43-341
277-1001P11
42-301
42-341
42-341
588101-9
280-1147P99
94-579-2
94-462-23
280-1180P44
93-401
93-243
42-277
2-366

2-360
6-2020-21
1058468-1
1058653-1

Szmbol

R24
R42
R41
XDs1
XDS4
XDS3
XDS2
DS1
DS3
Ds2
DS4
CR27
R55
M2
M1
R71

Rev D (1/86)
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Table B-12
Replaceable Parts List
Circuit Breaker Sub-Assembly, DCR 20-1000A1

1058647-1
Symbol Description Part Mumber
C39 Cap, 2 uF, 660 Vac 10585311
C40 Cap, 2 uF, 660 Vac 1058531-1
C41 Cap, 2 uF, 660 Vac 1058531-1
CB1 Circuit Breaker 92-349
E41 Lug, Solder 4-136
E42 Lug, Solder 4-136
E43 Lug, Solder 4-136
T5 Transformer, Fan 1058665-1
TB15 Terminal Block 247-7201P1
“Table B-13
Parts Location List
Circuit Bresker Sub-Assembly, DCR 20-1000A1
1658647-1
Location Description Part Number
1 Bracket, Circuit Breaker 1058643-1
2 PHMS, 6-32 X 7/8 6-2001-16
3 Circuit Breaker 92-349
| Washer, Lock, #6 6-4012-3
5 Cap, 2 uF, 660 Vac 1058531-1
Cap, 2 uF, 660 Vac 1058531-1
Cap, 2 uF, 660 Vac 1058531-1
6 Grommet 359-7205P2
1 Tie-Wrap 362-T195P7
8 Washer, Flat, #8 6-4000-5
12 PHMS, 8-32 X 5/8 6-2001-25
13 Nut, Hex, 8-32 2-361
14 Transformer, Fan 1058665-1
15 Washer, Flat, #6 6-4000-14
16 Washer, Lock, #8 6-4012-4
17 Terminal Block 247-7201P1
18 Lug, Solder 4-136
Lug, Solder 4-136
Lug, Solder 4-136
19 Tie-Wrap 362-7T195P1

App B-27
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Symbol

CB1

C39
C40
C41

TS

TBI15
E41
£42
E43
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Symbol

L1
L2
L3
L4
T1
T2
T3

Location

Yz LO PO

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Appendix B

Table B-14

Replaceable Parts List
Bottoin Chassis Sub-Assembly, DCR 20-1000A1

1058660-1

Descrig tion

Choke, RFI

Choke, RFI

Choke, RFI

Choke, Filter

Transformer, Rectifier, Input
Transformer, Rectifier, Input
Transformer, Rectifier, Input

Table B-15

Parts Location List
Bottom Chassis Sub-Assembly, DCR 20-1000A1

10586601

Descrig tion

Chassis

Spacer

Caster, Rigid

Caster, Swivel

Transformer, Rectifier, Input
Transformer, Rectifier, Input
Transformer, Rectifier, Input

" Choke, RFI

Choke, RFI

Choke, RFI

Buss Bar

Buss Bar Conn.
Buss Bar

Buss Bar

PHTF, 8-32 X 1/2
HHMS, 3/8-16 X 1
Washer, Flat, 3/8
HHMS, 5/16-18 X 5/8
Fastener, Nut, Locking
Washer, Lock, 3/8
HHMS, 1/4-20 X 5/8
Clamp, Cable

Clamp

Input Power Cable
Cable, Primary
L-Nut, 1/4-20
Washer, Flat, 1/4
Nut, Hex, 5/16-18

B-29

www.valuetronics.com

Part Number

127-1761
127-1761
127-1761
127-1809
126-3039
126-3033
126-3039

Part Number Symbol

170-1104

73-1385

91-1377

91-1376

126-3039 T1
126-3039 T2
126-3039 T3
127-1761 L1
127-1761 L2
127-1761 L3
1058649-1

1058650-1

1058651-1

10586521

6-2004-28

6-107

6-4001-10

1058421-37

10658472-1

6-4013-10

1058421-17

93-245

93-247

1058711-1

1058663-1

2-364

6-4000-8

1058472-2
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APPENDIX C

DCR 40-500A1

C.1 GENERAL

The DCR 40-500A1 is an updated versicn of the DCR 40-560A. Some items used
in the manufacture of the DCR 40-500A have become unsavailable. The enginesers
st Scorensen have taken this opportunity to improve sirflow conditions and to
utilize upgraded components in the high currenti rectifiers.

The specifications remain the same but with increased cooling to provide improved
performance and longer life. This Appendix will describe the DCR 40-500A1
through schematic diagrams, assembly drawings, and parts lists to reflect the
changes that have occurred in the design.

All operation and maintenance information for this unit may be found in the
standard DCR-A instruction manual, Sorensen document number 1057663.

Appendix C C-1 tev 1D (1/86)
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Location

Table C-1
Parts Location List

Final Assembly, DCR 40-500A1

1058668-1

Descrigtion

Bottom Chassis Assembly
Rectifier Assembly

Rear Panel Sub-Assembly
Top Cover Sub-Assembly
Front Panel Assembly
Circuit Breaker Sub-Assembly
Fastener, Nut, Locking
HHMS, 1/4-20 X 5/8
Panel, Rear Left
Bracket, Output Cable
Panel, Rear Bottom
Panel, Front Bottom
Panel, Right Side

Left Panel Fan Assembly
Plate, Access

Buss Bar, Neg to HS
Decal, Nameplate
Bushing, Male

Clamp

Jumper Kit (Leaq)

Decal

HHMS, 1/4-20 X 1
HHMS, 3/8-16 X 1
PHMS, 6-32 X 5/18
HHMS, 5/16-18 X 5/8
Nut, Hex, 5/16-18
PHMS, 10-32 X 1/2
PHMS, 8-32 X 1/2

FHMS, 10-32 X 1/2
Washer, Flat, 3/8

Nut, Hex, 10-32

Nut, Hex, 3/8-16
Washer, Lock, 3/8
Connector, Electrical, Cover

wwwvEiltigtronics.com C-4

Part Number

1658671~1
1058720-1
1058675-1
10586771
1058684-1
1058672-1
1058472-1
1058421-17
73-1592
1058661-1
73-2365
10586921
1058619-1
1058669-1
73-2378
1058683-1
73-2013
43-1091
93247
10586741
73-2064
1058421-2
6-107
6-2002-24
1058421-37
1058472-2
6-2000-44
6-2000-34
6-2020-51
6-4001-10
2-362
6-3001-10
6-4013-10
1057763-1

Symbol
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Table C-2
Parts Location List
Rectifier Assembly, DCR 40-500A1

10587201
Location Description Part Number Symbol

1 Diode, PDA 6BFR7TMRV20 1058581-1

2 Buss Bar, Neg Out 1058621~1

3 Buss Bar 1058622-1

4 Buss Bar To Lead 1058623-1 E50
Buss Bar To Lead 1058623-1 K51

5 Insulator Bar 1058624-1

6 Heatsink Bracket Assembly 1058719-1

7 Buss Bar 1058627-1

8 Buss Bar, T1 Output 1058628-1

9 Bracket, Left 1058629-1

10 Bracket, Right 10586292

11 Thermo, 240V, 2400W 1058402-2 S1
Thermo, 240V, 2400w 1058402-2 S2
Thermo, 240V, 2400W 1058402-2 S5

12 HHMS, 5/16-18 X 1 6-2010-24

13 Washer, Flat, 5/16 6-4001-9

14 Nut, Hex, 5/16-18 1058472-2

15 Screw, Modified 1058666-1

16 L Spacer 30-060-139

17 PHMS, 10-32 X 7/8 6-2002-58

18 Washer, Lock, #10 6-4012-5

19 Washer, Flat, #10 6-4000-6

290 Nut, Hex, 10-32 2-362

21 HHMS, 5/16-18 X 1 1058421-8

24 Clamp, Cable 168733-1

26 Retainer, Nylon 362-7185P2

27 PHMS, 10-32 X 1/2 6-2001-34

www.vaItidtFohics.com
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Symbol

cr1
CR2
CR3
CRA4
CR5
CR6
S3

S4
TB4
TB17

Locaton

=3 O O sk O DD P

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Table C-3
Replaceable Parts List

Heat Sink Bracket Assembly, DCR 40-500A1

1058719-1

Descrigtion

Diode, C145P

Diode, 1N3768

Diode, C145P

Diode, 1N37638

Diode, C145P

Diode, 1N3768
Thermostat

Thermostat

Terminal Board
Terminal Block, 2, 30A

Table C-4
Parts Location List

Part Number

26-1031
588853-1
26-1031
588853-1
26-1031
588853-1
92-510
91-1286
40-3749
247-7204P2

Heat Sink Bracket Assembly, DCR 40-500A1

1058719-1

Description

Bracket, Heat Sink
Terminal Board
Bracket, Heat Sink
Heat Sink

Heat Sink, Extruded Aluminum
Component Board Assembly

Diode, 1N3768
Diode, 1N3768
Diode, 1N3768
Diode, C145P
Diode, C145P
Diode, C145P
Thermostat
Thermostat

Lug, #6

Washer, Flat, #2
PHMS, 2-56 X 1/4
PHMS, 4-40 X 3/8
PHMS, 6-32 X 3/8
PHMS, 6-32 X 1/2
PHMS, 8-32 X 7/8
PHMS, 10-32 X 1
HHMS, 1/4-20 X 1/2
Washer, Flat, #6
Washer, Flat, #8
Washer, Flat, #10
Washer, Lock, Split, 1/4
Washer, Lock, #2

www.valfétrohics.com Cc-8

Part Number

1058626-1
40-3749
73-2478
91-1805
91-1807-1
190-3868
588853-1
588853-1
588853-1
26-1031
26-1031
26-1031
91-1286
92-510
4-114
6-4000-2
6-2001-56
6-2001-58
6-2001-13
6-2001-14
6-2001-83
6-2001-37
6-2010-13

'6-4000-4

6-4000-5
6-4000-6
6-4013-8
6-4012-1

Szmboi

TB4

CR2
CR4
CRS
CR1
CR3
CRS
S4

S3
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Table C-4 (Cont'd)
Parts Location List
Heat Sink Bracket Assembly, DCR 40-500A1

1058715-1
Location Description Part Number Symbol

25 Washer, Lock, #6 6-4012-3

26 Nut, Hex, 2-56, SS 6-3006-1

28 Nut, Hex, 6-32 2-360

29 Nut, Hex, 8-32 2-361

30 Nut, Hex, 10-32 2-362

31 Washer, Lock, #8 6-4012-4

36 Terminal Block, 2, 30A 247-7204P2

wwwevgiietronics.com C-9 | Rev D (1/86)
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Symbol

Cl
Cc2
C3
C4
C5
C6
CR13
CR14
CR15
R4
R6
R8

Table C-5

Replaceable Parts List

Component Board Assembly, DCR 40-500A1
190-3868

Description

Cap, .68 uF, 1000V
Cap, .1 uF, 200V
Cap, .68 uF, 1000V
Cap, .1 uF, 200V
Cap, .68 uF, 1000V
Cap, .1 uF, 200V
Diode, RD5637
Diode, RD5637
Diode, RD5637
Res, 33, 2W

Res, 33, 2w

Res, 33, 2W

www.valuetronics.com

C-11

Part Number

24-2111-12
24-2409-13
24-2111-12
24-2409-13
24-2111-12
24-2405-13
26-1017
26-1017
26-1017
280-1147P20
280-1147P20
280-1147P20
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Symbol

C8
C28
C29
C30
C37
C38
E6
E9
El0
El1
E13
R1A
R1B
R1C
R1D
R2A
R2B
R2C
R2D
R3IA
R3B
R3C
R3D
R12
R13A
R13B
T4
T6
T7
T8
TB1
TB2
TP1

Location

W W RO

Replaceable Parts List

Table C-6

Rear Panel Sub-Assembly, DCR 40-500A1
1058675-1

DeScm’gﬁon

Cap, .22 uF, 200V
Cap, .22 uF, 1 kV
Cap, .22 uF, 1 kV
Cap, .22 uF, 1 kV
Cap, 2.0 uF, 200V
Cap, 2.0 uF, 200V
Lug, Solder

Lug, Solder

Lug
Lug

Lug, Solder

Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,
Res, 0.16,

Shunt, 600A, 50 nmV

Res, 0.0013
Res, 0.0013

175W
175W
175w
175W
175w
175w
175W
175W
175W
175w
175W
175W

Transformer

Transformer, Pulse
Transformer, Pulse
Transformer, Pulse

Terminal Board
Terminal Strip ,
Terminal Strip, Standard

Table C-7

Parts Location List

Part Number

24-2409-15
983970-1
983570-1
983970-1
24-2409-21
24-2409-21
4-142
4-129
4-141
4-141
4-142
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
94-014
589198-1
589198-1
126-2856
126-2632
126-2632
126-2632
42-090
43-082-1
587878-6

Rear Panel Sub-Assembly, DCR 40-500A1
1058675~1

Descrip tion

Panel, Rear
Barrier

Bracket, Terminal Board
Insulator, Phenolic

www.vakiaétrénics.com

C-14

Part Number

1058631-1
73-1587

1058632-1
1058634-1

Symbol
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Appendix C

Table C-7 (Cont'd)
Parts Location List

Rear Panel Sub-Assembly, DCR 40-500A1

1058675-1

Description

Shunt Terminal Board
Support, L-Bracket
Buss Bar

Buss Bar (Jumper)
Buss Bar

Buss Bar Pos Out
Buss Bar Neg Out
Bracket, Shunt Mounting
Buss Bar Pos. OQutput
Buss Bar Conn. Choke
Harness, Rear Panel
Main Harness
Jumper Kit

Shunt, 600A, 50 mV
Res, 0.0013

Res, 0.0013

PCB Assembly
Transformer, Pulse
Transformer, Pulse
Transformer, Pulse
Transformer

Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175w
Res, 0.16, 175W
Res, 0.16, 175w
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175W
Res, 0.16, 175V
Res, 0.16, 175W
Res, 0.16, 175w
Res, 0.16, 175W
Cap, 2.0 uF, 200V
Cap, 2.0 uF, 200V
Cap, .22 uF, 200V
Cap, .22 uF, 1 kv
Cap, .22 uF, 1 kV
Cap, .22 uF, 1 kV
Lug, #4

Terminal Board
Terminal Strip

Lug, Solder

Lug, Solder

C-15

www.valuetronics.com

Part Number

1058659-1
1058689-1
10586361
10586371
10586761
1058639-1
1058640-1
73-1584
1059331-1
1058642-1
10586821
1058680-2
1058681-1
94-014
589198-1
589198-1
1058678-1
126-2632
126-2632
126-2632
126-2856
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071
27-1071

24-2409-21
24-2409-21
24-2409-15

983970-1
983970-1
983970-1
4-113
4-090
43-082-1
4-129
4-142

Symbo]

R13A
R13B
Al
T6

- TT
T8
T4
R1A
RiB
R1C
R1D
RZA
R2B
R2C
R2D
R3A
R3B
R3C
R3D
C37
C38
c8
C28
C29
€30

TB1
TB2
E9
E6
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Location

35

36
37
38
39
40
41
42
44
45
47
48
50
53
54
55
56
57
58
59
60
61
62
63
64
65
66
68
69
70
71
12
73
74
75
76
7
78
79
80
81
84
85
86
89

Appendix C

Table C-7 (Cont'd)
Parts Location List

Rear Panel Sub-Assembly, DCR 40-500A1

10586751

Descrigtion

Lug, Solder

Lug

Lug

Clamp

Clamp, Cable
Bumper, Rubber
Grommet

Grommet

Washer, Mica

Washer, Centering
PHMS, 10-32 X 1
PHTF, 6-32 X 3/8
PHMS, 6-32 X 5/8
HHMS, 1/2-13 X 2 1/2
PHMS, 10-32 X 1/2
Thru-Bolt, 10-32 X 6 3/4
PHMS, 1/4-28 X 2
PHMS, 1/4-20 X 1
HHMS, 3/8-16 X 1
HHMS, 3/8-16 X 2 1/2
Cap, Screw, Hex Head
Strap Mount

Clamp

Washer, Flat, #6
Washer, Flat, #10
Washer, Split, 1/4
Washer, Flat, 3/8
Washer, Flat, 1/2
Nut, Hex, 6-32

Nut, Hex, 10-32
HHMS, 1/2-13 X 2
Nut, Hex, 1/4-28
L-Nut, 1/4-20

Nut, Hex, 3/8-16
Nut, Hex, 1/2-13
Nut, Jam, 3/8-16
HHMS, 1/4-29 X 1

Washer, Lock, Int. Tooth, 1/4

Washer, Lock, #6
Fastener, Nut, Locking
Washer, Lock, Split, 1/4
Washer, Lock, 3/8
Washer, Lock, 1/2
Terminal Strip, Standard
PHMS, 4-40 X 5/16

Nut, Locking, 4-40
Washer, Lock, #10

- C-16

www.valuetronics.com

Part Number

4-142
4-141
4-141
93-244
93-401
359-7195P7
359-7176P18
359-7205P2
3-368
3-448
6-2001-37
6-2004-21
6-2001-15
6-132
6-2001-34
1-9077
1-9357
6-2001-47
6-107
6-1136
6-1149
93-511
362-7195P3
6-4000-4
6-4000-6
6-4001-8
6-4001-10
6-4001-12
2-360
2-362
6-131
2-045
2-364
6-3001-10
6-3001-12
6-1912
1058421-2
6-4011-8
6-4012-3
1058472-1
6-4013-8
6-4013-10
6-4013-12
587878-6
6-2001-66
2-649
6-4012-5

Symbol

E13
E10
E1ll

TP1

Rev D (1/886)
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53
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95
96
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39
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Table C-7 (Cont'd)
Parts Location List

Rear Panel Sub-Assembly, DCR 40-500A1

1058675-1

Descrigtion

PHMS, 4-40 X 3/8, S8
Washer, Lock, #4

Washer, Flat, #4, SS
Washer, Flat, #8, SS
Washer, Lock, #8

Nut, Hex, 8-32

Washer, Flat, #6

Nut, Hex, 6-32

Connector, Electric, Cover

C-17

Part Number

207-7195P167
6-4012-2
6-4000-13
6-4000-5
£6-4012-4
6-3000-4
6-4000-14
2-702
1057763-14

Symbol

Rev D (1/86)
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Symbol

C9
C10
Cl11
Cl12
C13
C15
Ci6
C17
C138
C19
C20
C21
Cc22
Cc23
C24
C25
C26
c27
C42
C43
CR16
CR17
CR18
CR19
CR20
CR22
CR23
CR24
CR25
CR26
CR28
CR29
CR39
CR31
CR32
CR33
CR34
CR35
CR36
K1
K2
Q1

Q2
Q3
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Table C-8
Replaceable Parts List
PCB Assembly, DCR 40-5004A1
1058678-1

Descrigtion

Cap, 250 uF, 50V

Cap, 25 uF, 25V

Cap, 100 uF, 25V

Cap, 20 uF, 16V

Cap, 100 uF, 16V

Cap, 35 uF, 25V

Cap, .01 uF, 200V

Cap, 100 uF, 16V

Cap, 4 uF, 50V

Cap, 25 uF, 25V

Cap, .01 uF, 200V

Cap, .22 uF, 200V

Cap, .22 uF, 200V

Cap, .22 uF, 200V

Cap, 75 uF, 75V

Cap, 75 uF, 75V

Cap, 75 uF, 75V

Ceap, 50 uF, 50V

Cap, 35 uF, 25V

Cap, .001 uF, 1500V

Diode, 1IN5614

Diode, 1N5614

Diode, RD5637

Diode, RD5637

Diode, Zener, INT50A, 4.7V
Diode, 1N5614

Diode, 1N5614

Diode, Zener, 1N5226B, 5.6V
Diode, RD5637

Diode, RD5637

Diode, Zener, 1N4747A, 20V
Diode, Zener, 1N4T747A, 20V
Diode, Zener, 1N4747A, 20V
Diode, 1N5614

Diode, IN5614

Diode, 1N5614

Diode, 1N5614

Diode, 1N5614

Diode, 1N5614

Relay

Relay

Xstr, RT9338

Xstr, 40312

Xstr, PN3641

C-19

Part Number

24-2556-3
235-7404P11
235~-7404P8
235-7404P33
235-7404P16
235-7404P36
24-2409-7
235-7404P16
235-7404P38
235-7404P11
24-2409-7
24-2409-15
24-2409-15
24-2409-15
24-2457-2
24-2457-2
24-2457-2
235-7404P22
235-7404P36
235-7207P16
587565-1
587565-1
26-1017
26-1017
26-211
587565-1
587565-1
588101-3
26~1017
26-1017
588102-13
588102-13
588102~-13
587565-2
587565-2
587565-2
587565-1
587565-1
587565-1
92-924
92-924
18-146
18-142
18-144
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Symbol

Q4 Xstr,
Q5 Xstr,
Q6 Xstr,
Q7 Xstr,
Q8 Xstr,
Q9 Xstr,
QL0 Xstr,
Q11 Xstr,
Q12 Xstr,
Q13 Xstr,
Q14 Xstr,
Q15 Xstr,
Q16 Xstr,
Q17 Xstr,
Q18 Xstr,
Q19 Xstr,
Q20 Xstr,
Q21 Xstr,
R14 Res,
R15 Res,
R16 Res,
R17 Res,
R18 Res,
R19 Res,
R20 Res,
R21 Res,
R22 Res,
R23 Res,
R25 Res,
R26 Res,
R27 Res,
R28 Res,
R29 Res,
R30 Res,
R31 Res,
R32 Res,
R33 Res,
R34 Res,
R35 Res,
R36 Res,
R37 Res,
R38 Res,
R39 KRes,
R40 Res,
R43 Res,
R44 Res,
R45 Res,
R46 Res,

www Aghuetronics.com

Table C-8 (Cont'd)
Replaceable Parts List
PCB Assembly, DCR 40-500A1

1058678-1

l)escrigtion

PN3641

PN3641

PN3641

2N3638

ZN3638

2N3638

2ZN3638

2N3638

2N2926, Selected
2N2926, Selected
PN3641

2N2219A

2N3638

2N2647

2N3638

2N2647

2N3638

2N2647

100, 1/2wW

680, 2W

1.2K, 1/2W

1K, 1/2W

1K, 1/2w

1K, 1/2w
Variable, 1K, 2w
680, 1/2w

2.2K, 1/2w
Variable, 500, 2w
Variable, 10K, 2W
3.92K, 1/2w

221, 1/2W

100, 1/2w

1K, 1/2w

4,7TK, 1/2w

681, 1/4W

332, 1/4W

10K, 1/4w

330, 1/2w

470, 1/2wW

330, 1/2wW

330, 1/2W

1K, 1/2wW
Variable, 2K, 2w
475, 1/4W
Variable, 2K, 2W
470, 1/2W

4.7K, 1/2w

68K, 1/2w

C-20

Part Number

18-144
18-144
18-144
18-143
18-143
18-143
18-143
18-143
386-7214P6
386-7214P6
18-144
386-7249P32
18-143
18-153
18-143
18-153
18-143
18-153
280-1145P38
280-1147P68
280-1145P76
280-1145P74
280-1145P74
280-1145P74
29-406
280-1145P68
280-1145P86
29-450
29-493
28-1145
28-1188
280-1145P38
280-1147pP74
280-1145P98
28-1224
28-1223
28-1226
280-1145P556
280-1145P62
280-1145P56
280-1145P56
280-1145P74
29-407
28-1166
29-407
280-1145P62
280-1145PpP98

280-1145P140
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Symbol

R47
R48
R49
RS0
R51
RS2
R53
R4
R56
R57
RS58
RS§9
R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
XK1
XK2

Location

65
66
67
68
69
70
71
72
73

Appendjx C .
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Table C-8 (Cont’'d)
Replaceable Parts List
PCB Assembly, DCR 40-500A1
1058678-1

Descrig tion

Res, 2.2K, 1/2w

Res, 6.8K, 1/2wW

Res, 182, 1/4w

Res, 2.7K, 1/2W

Res, 4.7K, 5W

Res, 900, 3w

Res, 2K, 1/4W

Res, 121, 1/4Ww

Res, 220, 1W

Res, Variable, 50, 2W
Res, 22, 1/2wW

Res, 6.8K, 4w

Res, Variable, 2K, 2W
Res, 3%0, 1/2w

Res, 6.8K, 4W

Res, Variable, 2K, 2W
Res, 390, 1/2wW

Res, 6.8K, 4w

Res, Variable, 2K, 2w
Res, 390, 1/2w

Res, 3.3K, 3w

Res, 3.3K, 3w

Res, 3.3K, 3w
Socket, Relay

Socket, Relay

Descrig tion

Printed Circuit Board
socket

Heat Sink

PHMS, 4-40 X 3/8
Washer, Lock, #4
Nut, Hex, 4-40

Wire, 22 AWG

- Cable From PCB

Cable 2 From PCBJ3
Cable 3 From PCBJ4

Connector, Electrical, Cover

Part Number

C-21

280-1145P86
280-1145P104
28-1222
280-1145P89
28-1150
28-1153
28~-1225
28-1221
280-1180P50
29-467
280-1145P14
167155-2
29-494
280-1145P59
167155-2
29-494
280-1145P59
167155-2
29-494
280-1145P59
27-398-10
27-398-10
27-398-10
42-175
42-175

Part Number

Symbol

79-056
42-142-1
73-1451
6-1108
6-4012-2
6-1904
21-004
1058679-1
1058686-1
1058687-1
1057763-14
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Table C-9
Parts Location List

Top Cover Sub-Assembly, DCR 40-500A1

10586771

Descrig Hon

Cover

Plate, Capacitor Mounting
Bracket, Reinforcing
Buss Bar Cap. (-)
Buss Bar

Buss Bar

Eyebolt

Clamp, Cap., DC
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 ufF, 50V
Cap, 56,000 uF, 50V
Cap, 56,000 uF, 50V
Buss Bar

PHMS, 6-32 X 7/8
PHMS, 8-32 X 1/2
FHMS, 10-32 X 7/16, 100°
Washer, Lock, 1/2
Nut, Hex, 6-32

Nut, Hex, 8-32

Nut, Hex, 1/2-13
Washer, Lock, #10
PHMS, 10-32 X 1/2
HHMS, 1/4-20 X 5/8
Fastener, Nut, Locking

C-23

Part Number

73-1444
73-2411
73-1446
1058645-1
73-2462
1058646-1
1-9146
70-8406
24-2548
24~2548
24-2548
24-2548
24-2548
24-2548
24-2548
24-2548
24-2548
24-2548
24-2548
24-2548
73-2464
6-2001-16
6-2001-24
6-2020-50
6-4013-12
2-137
2-361
6-3001-12
6-4012-5
6-2000-44
1058421-17
1058472-1

Symbol

C7A
C7B
C7’B
C7’D
C7E
CTF
C1G
CTH
C1J
C7X
C7L
CTM
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Symbol

CR27
DS1
DS2
DS3
D54
M1
M2
R24
R41
R42
RS55
RT71
XDS1
XDs2
XDS3
XDS4

Location

1
9

10
12

13
14
15
16
17

18
19
20
21
22
23
25
27
28
J1
32
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Table C-10
Replaceable Parts List

Front Panel Assembly, DCR 40-500A1

10586842

Description

Diode, Zener, 1N5234B
Lamp, #1829, 28V
Lamp, #1302, 6.3V
Lamp, NE51

Lamp, #1302, 6.3V
Ammeter, 600A
Voltmeter, 50V

Res, Variable, 150, 2W
Res, Variable, 3K, 2w
Res, Varisble, 150, 2w
Res, 5.1K, 2W

Res, 150, 1w

Pilot Lamp Holder

Pilot Lamp Holder
Lamp Holder

Pilot Lamp Holder

Table C-11
Parts Location List

Part Number

588101-9
277-1001P11
42-341
42-301
42-341
94-462-22
94-579-3
29-391
29-408
29-391
280-1147P99
280-1180P44
43-322
43-341
42-383
43-322

Front Panel Assembly, DCR 40-500A1

1058684

Descrigtion

Panel, Front, DCR 40-3500A1

Res, Variable, 150, 2W
Res, Variable, 150, 2W
Res, Variable, 3K, 2w
Pilot Lamp Holder
Pilot Lamp Holder
Lamp Holder

Pilot Lamp Holder
Lamp, #1829, 28V
Lamp, NE51

Lamp, #1302, 6.3V
Lamp, #1302, 6.3V
Diode, Zener, 1N5234B
Res, 5.1K, 2W
Voltmeter, 50V
Ammeter, 600A

Res, 150, 1W

Clamp, Cable

Knob

Nut, Hex, 3/8-32
Clamp, Stick-on
Nameplate

Harness, AC, Front Panel

C-25

Part Number Symbol
1058691-1

29-391 R24
29-391 R42
29-408 R41
43-322 XDS1
43-322 XDS4
42-383 XDS3
43-341 XDS2
277-1001P11 DS1
42-301 DS3
42-341 DS2
42-341 DS4
588101-9 CR27
280-1147P99 R55
94-579-3 M2
94-462-22 M1
280-1180P44 R71
93-401

42-277

2-366

168733-1

1058468-1

1058653-1
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Table C-12
Replaceable Parts List

Circuit Breasker Sub-Assembly, DCR 40-500A1

1058672-1
Symbol Description Part Number
C39 Cap, 2 uF, 660 Vac 1058531-1
C40 Cap, 2 uF, 660 Vac 1058531-1
C11 Cap, 2 uF, 660 Vac 1058531-1
CB1 Circuit Bresker 52-349
E41 Lug, Scolder 4-136
E42 Lug, Solder 4-136
E43 Lug, Solder 4-136
Table C-13
Parts Location List
Circuit Breaker Sub-Assembly, DCR 40-500A1
1058672-1
Location Description Part Number
1 Bracket, Circuit Breaker 1058673-1
3 Circuit Breaker 92-349
4 Washer, Lock, #6 6-4012-3
5 Cap, 2 uF, 660 Vac 1058531-1
Cap, 2 uF, 660 Vac 1058531-1
Cap, 2 uF, 660 Vac 1058531-1
6 Grommet 359-7205P2
7 Tie-Wrap 362-7195P7
8 Washer, Flat, #8 6-4000-5
12 PHMS, 8-32 X 5/8 6-2001-25
16 Washer, Lock, #8 6-4012-4
18 Lug, Solder 4-136
Lug, Solder 4-136
Lug, Solder 4-136
Appendix C C-217
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Symbol

CB1

C39
C40
C41

E41
EF42
E43
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Symbaol

L1
L2
L3
L4
T1
T2
T3

Location

O AN L B

00 =3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Table C-14

Replaceable Parts List
Bottoem Chassis Sub-Assembly, DCR 40-500A1

1058671-1

Descrig tion

Choke, RFI
Choke, RFI
Choke, RFI
Choke, DC
Transformer, Rectifier, Input
Transformer, Rectifier, Input
Transformer, Rectifier, Input

Table C-15

Parts Location List
Bottom Chassis Sub-Assembly, DCR 40-500A1

1058671~1

Descrigﬁon

Chassis

Spacer

Caster, Rigid

Caster, Swivel

Cable, Choke

Transformer, Rectifier, Input
Transformer, Rectifier, Input
Transformer, Rectifier, Input
Choke, DC

Choke, RFI

Choke, RFI

Choke, RFI

Buss Bar

Buss Bar Conn.

Angle, Buss

Buss Bar

PHTF, 8-32 X 1/2

HHMS, 3/8-16 X 1

Washer, Flat, 3/8

HHMS, 5/16-18 X 1

Fastener, Nut, Locking
Washer, Lock, 3/8

HHMS, 1/4-20 X 5/8

Clamp, Cable

Clamp

Cable, Input Power

Cable, Primary

L-Nut, 1/4-20

Washer, Flat, 1/4

Nut, Hex, 5/16-18

wwwvalgetronics.com. Cc-29

Part Number

127-1761
127-1761
127-1761
982290-1
126-3119
126-3119
1263119

Part Number

170-1104
73-1385
91-1377
91-1376
191-824
126-3119
126-3119
126-3119
982290-1
127-1761
127-1761
127-1761
73-3190
1058650-1
73-3191
10586521
6-2004-28
6-107
6-4001-10
1058421-8
1058472-1
6-4013-10
1058421-17
93-245
93-247
1058711-1
1058663-1
2-364
6-4000-8
1058472-2

Symbol

T1
T2
T3
L4
L1
L2
L3
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Symbol

Bl
E36
R10
R11A
R11B
R11C
R11D

Location

b B~ B~ U

10
11
12
13
14
15
16
17
25
28
29
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Table C-16

Replaceable Parts List

Left Panel Fan Assembly, DCR 40-500A1

105866%-2

Descrig tion

Fan, Axial Type
Lugs, Solder
Res, 12, 225W
Res, 2, 225W
Res, 2, 225W
Res, 2, 225W
Res, 2, 225W

Table C-17
Parts Location List

Part Number

1058664-1
4-111
27~1075
27-1072
27-1072
27-1072
27-1072

Left Panel Fan Assembly, DCR 40-500A1

1058669-2

Descrigtion

Panel, Left Side
Bracket, Resistor
Fan, Axial, 3 Phase
Res, 12, 225W

Res, 2, 225W

Res, 2, 225W

Res, 2, 225W

Res, 2, 225W
Washer, Centering
Washer, Insulating
Bolt, Thru

PHMS, 10-32 X 1/2
Washer, Lock, #10
Washer, Flat, #10
HHMS, 1/4-20 X 3/4
Washer, Lock, #8
Lugs, Solder,
Insulated Bushing
Connector Receptacle, Insulated

C-31

Part Number

1358670-1
1058617-1
1058664-1
27-1075
27-1072
27-1072
27-1072
27-1072
3-412
3-319
1-9077
6-2000-44
6-4012-5
6-4000-6
10584211
6-4012-4
4-111
42-931
98075924

Symbol

B1
R10
R11A
R11B
R11C
R11D

E36
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