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1. INTRODUCTION AND DESCRIPTION

I.1 INTRODUCTION

This manual contains operation and maintenance data on the 1.8-kilowatt
DCR-B Series Sorensen Power Supplies. It is intended to familiarize the user
with the functioning of the unit, to introduce the varied applications to which
the unit may be adapted, and to furnish sufficient maintenance data to assure long
operating 1ife.

Seven major sections form the manual divisions. Section 1 contains a brief
functional description of the DCR-B series power supplies. Initial inspection and
checkout procedures are outlined in section 2. Operating instructions, including
methods for adapting units to various applications, comprise section 3. Sections
4 and 5 provide the principles of operation and maintenance procedures respective-
ty. System drawings, and the replacement parts 1ist are provided in section 6.
Concluding the manual, section 7 describes the DCR-B QVP (overvoltage protector)
accessory.

1.2 DESCRIPTION
1,2.1 General

vesigned for either bench or rack use, the typical DCR-B power supply pro-
vides a highly regulated, precise d-c¢ output, adjustable over a wide range. It
operates from a nominal 115 Vac (208/220/230-Vac inputs are available as options)
and exhibits a rapid response to transients, both load and line. Highly efficient,
it can easily be adapted to numerous applications.*

Silicon-type semiconductors are used extensively in DCR-B circuitry, and
contribute significantly to the units' wide ambient-temperature-range character-
istic. Low-dissipation transistors and diodes are located on a single printed-
circuit board while high-dissipation devices are heat-sinked to aluminum brackets.

A1l controls used during normal operation are mounted on the front panel.
These include a power circuit breaker, FINE and COARSE VOLTAGE adjust potentio-
meters, and FINE and COARSE CURRENT adjust potentiometers. In all DCR-B units
over 1 kilowatt, the system output is taken across a terminal pair at the rear
terminal strip.

*A varjety of Sorensen power supply application notes are available through your
Sorensen Service Representative.
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1.2.2 Automatic Crossover.

There are two basic operating modes; voltage and current. In the
voltage mode, the voltage is held constant while the current varies with the load,
while in the current mode, the voltage varies, and current is held constant. The
automatic crossover feature enables the unit to switch operating modes as a
function of Toad requirements. If, for example, load current attempts to in-
crease above a preset current limit, the unit will switch operation automatically
from the voltage to the current mode. In this mode, the current will be regu-
Jated at the value preset on the front panel. If load requirements are lower-
ed, return to the voltage-regulating mode will occur automatically. A red Tamp
on the front.panel glows to indicate the current-mode operation.

1,2.3 Remote Sensing,

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

1.2.4 Series Operation.

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

1.2.5 Parailel Operation.

Parallel operation may be used to service those applications requiring
an output current higher than a single supply can provide. Using a "master-stave"
approach, a maximum of four units may be connected in parallel. An alternate
method is direct paralleling. With this approach, there is no limit to the number
of units which can be paralleled. The regulation will deteriorate, and could be
the sum of the regulations for the individual settings plus the output-voltage
differences between units at no Toad.

1.2.6 Remote Programming.

Output voltage or current of DCR-B power supplies may be programmed in
either the voltage or current mode by resistance or voltage signal. This,feature

permits the user to change the output voltage or current to preset values from
remote Tocations.

1.2.7 Unit Shutdown Circuit.

In the DCR-B line, application of the {+) sense (terminal 1) to terminal

11 of terminal board J1 instantly shuts down the supply. This function can pro-
vide unit protection by connecting a temperature-or voltage-sensitive switch {or
transistor) in this Tine to shut the system down under specified conditions. An
example is in the master-slave connection of two DCR-B power supplies (refer to
section 3, Operating Instructions}). If the shutdown function is adapted to the
master unit, the system output goes to zero; applied to the slave unit, only that
unit is affected and the system output is reduced accordingly.
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1.2.8 Protection Features

Protection against the effects of overloads and internal short circuits
is provided. Overload protection is inherent in automatic crossover. The main
power circuit components are protected by the unit circuit breaker.

1.3 OPTIONAL MODIFICATIONS

The standard DCR-B unit is designed for operation from a nominal 115-Vac
input; however, units may be purchased factory-modified to accept inputs of 208,
220 or 230 Vac (modifications M1, M2 or M3 respectively).

1.4 ACCESSORY OVP
An overvoltage-protector circuit (QVP) is available as an accessory to
Sorensen's DCR-B power supplies. The circuit may be factory-installed or purchased

as a kit and field-installed. Compiete installation and operation procedures are
provided in section 7 of this manua}.
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2. PREPARATION FOR USE

2.1 GENERAL

After unpacking, initial inspections and preliminary electrical check pro-
cedures should be performed to assure that the unit is in good working order. If
it is determined that the unit is damaged, the carrier should be notified immedi-
ately. Repair problems should be directed to the nearest Sorensen representative,
or to the Service Department, Sorensen €Company, Manchester, New Hampshire, 03103.

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

1. Inspect panel and chassis for scratches, dents and chips.

2. Turn front-panel voltage and current controls from stop to stop. Rota-
tion should be smooth through a 300-degree angle.

3. Check meter faces for cracked or broken windows. Check each meter
pointer for zero indication. If necessary, use "adjust" screw to bring indicator
to zero.

4, Look for cracked or broken lenses on indicating lights,

5. Alternate power switch between ON and OFF a few times. Action should
be both positive and audible. Terminate check with switch in OFF position.

6. Remove rear cover, and check terminal board. Make sure that links are
firmly in place across terminals 3-4, 5-6, and 7-8.

7. Remove top-cover retaining screws. Inspect components and printed-civ-
cuit board for damage.

2.3 ELECTRICAL INSTALLATION

Standard units are shipped ready for use with a nominal 115-Vac input,
but may be factory-modified to operate from a nominal 208-, 220-, or 230-volit
input.

Input power connections are made to the INPUT terminal board (TBl) at the
rear of the supply. Connect No. 10 wires to the outer terminals; high line to AC,
low to AC C {common) and ground wire to the center (GND) terminal.

2-1



2.4 MECHANICAL INSTALLATION

As received, the unit is ready for bench use. To adapt for rack mounting,
simply invert the unit, remove feet and reinstall the feet-retaining screws.

2.5 ELECTRICAL CHECK

2.5.1 Voltage Mode

To check voitage-mode operation, proceed as follows:

1. With POWER switch OFF, connect appropriate input power per
paragraph 2.3.

2. Turn COARSE and FINE VOLTAGE controls fully counterclockwise, and
COARSE CURRENT control fully clockwise.

3. Set unit power to ON with zero load current.

4. Turn COARSE VOLTAGE control slowly clockwise while observing the unit
voltmeter. The pointer should swing upscate, and the voltage indicator light
should be ON.

5. With the pointer at half scale, rotate the FINE VOLTAGE control from
stop to stop. The voltage should vary according to Table 2-1.

Table 2-1 DCR-B Fine~Tuning Voltage Range

Model Fine-Tuning
Voltage Range
10 0.041V
20 0.083V
40 0.166V
60 0.250V
80 0.333V
150 0.625V
300 1.25V
600 2.5Y

2.5.2 Current Mode

1. With unit power OFF, turn COARSE and FINE CURRENT controls fully

-counterclockwise, and set COARSE VOLTAGE. control to its approximate mid-position.

2. Connect approximately four feet of copper wire across the output ter-
minals (wire sizes are listed in Table 2-2).

3. Set unit power to ON. CURRENT mode indicator will illuminate.

4. Rotate COARSE CURRENT control sTowly clockwise until a current indica-
tion appears. Continue clockwise rotation, and the meter indication will increase
accordingly.

5. Set unit power to OFF, and remove shorting wire.

2-2



Table 2-2 Wire Sizes, Current-Mode Check

DCR-B Model Wire Size
10-120 No. 6
20-80 No. 8
40-40 No. 10
60-30 No. 12
80-20 No. 14
150-12 No. 14
300-6 No. 20
600-3 No. 24
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3. OPERATING INSTRUCTIONS

3.1 GENERAL

This section provides basic operating instructions, and details the
methods by which DCR-B power supplies may be adapted to their more common appli-
cations including remote sensing, remote programming, and series and parallel
Eperatign, Table 3-1 describes the function of the operating controls shown in

igure 3-1.

WARNING

1.  Full system voltage appears across the unit output
terminale. Follow operating procedures exactly, and
do not make termingl-board or load-terminal alterations
with unit power ON.

2.  FHigh-voltage output (which may damage the load or
ingure personnel) and lose of current limiting (which
may damage the unit) can result from leosening
or removing links on the rear-mounted terminal board.
Do not remove or locsen any links unless specifically in-
structed to do so in subsequent procedures.

3.2 VOLTAGE-MODE OPERATION

3.2.1 Local Sensing

DCR-B series units are shipped ready for use in the local-sensing configu-
ration, that is, with unit regulation ocurring at the output terminals. This may
be undesirable if variations in the load-lead voltage drops are expected to be
large in comparison with the unit's specified regulation. To compensate for pro-
hibitive drops, remote sensing may be used {paragraph 3.2.2).

To operate unit in the voltage-mode, locai-sensing configuration proceed
as follows:

i. Rotate the FINE and COARSE VOLTAGE controls fully counterclockwise, and
the CURRENT controls fully clockwise.

2. With unit power OFF, connect appropriate input voltage.
3. Set unit power to ON. Power Tight will illuminate.
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Table 3-1 Front-Panel Controls and Indicators

CONTROL/INDICATOR

FUNCTION

POWER switch
(CB1)

POWER indicator
{DS1)

Panel voltmeter (M1)

i COARSE VOLTAGE adjust

(R10)

VOLTAGE mode indicator
(DS2)

FINE VOLTAGE adjust and
FINE CURRENT adjust
(R11/R14)

COARSE CURRENT adjust
(R13)

CURRENT mode indicator
(DS3)

Panel current meter (M2)

A 125-volt, 50-ampere circuit breaker used to connect
or disconnect input line voltage.

A white light connected across the primary of input
transformer T2. ITluminates when the unit POWER switch
is in the ON position.

A meter connected internally across the sense terminals
to indicate unit output voltage.*

A 12-K ohm potentiometer across which the reference volt-
age for voltage-mode operation is developed. Used to
adjust the output voltage.

A red light which illuminates when the unit ‘is operating
in the voltage-reguiating mode.

80-ohm potentiometers connected in series with the COARSE
VOLTAGE and CURRENT potentiometers, used to make slight
variations in ‘the output voltage or current.

A 650-ohm potentiometer used in the first stage of the
current-mode amplifier to vary the reference, and sub-
sequentiy the output current.

A red Tight which illuminates when the unit is operating
in the current-~regulating mode.

A meter connected in series with the negative output to
indicate unit output current.

= ; ‘ _ : - . o
In local sense mode only; when remote sensing is uged, indicates voltage across load

[cierionirs CORRENE =or-my
oAkt IRE;

Figure 3-1
DCR-B Controls and Indicators
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4. Rotate COARSE VOLTAGE control until the unit volimeter indicates the
desired output voitage. Use FINE VOLTAGE control for small sensitive adjustments.

5. Set unit power to OFF.

6. Remove rear cover and connect load lines to terminals (+) and (-).
Remount cover.

7. Set unit power to ON, and turn CURRENT control to the desired
current-1imiting value. POWER light will iTluminate, and the unit is in voltage-
mode operation.

NOTE
With unit in the voltage mode, an increase in load-current re-
quirements above the value set in step 7 preceding will cause
an automatic crossover to the curvent-mode (curvent-limiting).
The current-mode indicator will illuminate when this cccurs.

3.2,2 Remote Sensing (Figure 3-2)

In the remote-sensing condition, voltage regulation is at the load
rather than at the unit output terminals, thus compensating for voltage-drop
variations in the load lines.

NOTE

4 voltage drop not to exceed 10% of full unit output is the

maximim for which remote sensing will compensate. Veltage

acrogs load 18 equal to voltage output of unit minus line drops.
+8 =8

OOOOOOOOOOWO

TBJ1

L OAD

B2

Figure 3-2
Remote Sensing Connections
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To adapt unit for remote-sensing operation, proceed as follows:

1. With no load on unit, apply input power and set output voltage to the
desired value; then set power to OFF.

2. Remove rear cover and disconnect red and black wires going from (+)
and (-} output terminals to (+S} and (-S) sensing terminals.

3. Run output lead from the toad through the holes in the rear cover to
the (+) and (-) output terminals.

4, Connect sensing leads from (+$) and (-S) terminals to the iocad. Ob~-
serve Polarity. To reduce stray pickup, use shielded pair (shield grounded at the
supply; or a twisted pair of wires for sensing leads.

5. Remount the rear access cover and set unit power to ON.

3.2.3 Resistance Programming (Figure 3-3)

The output veltage of any model in the DCR-B series may be controlled
from remote locations by connecting a resistance (fixed or variable) into the
voltage-mode amplifier reference c¢circuit. Terminals on the rear terminal board
are provided for this purpose.

The ohms/volt sensitivity for each unit is Tisted in the specifications.
The programming resistor should have a low temperature coefficient (£30% ppm).
and will dissipate approximately 10 milliwatts. Programming current is approxi-
mately 1.0 milliampere. If changes in the programmed output are to be made by

abrupt changes in oroaramming resistance, make-hefore-break switching should be
used,

@5®Q30@@00

TB2
] +
C )
A=) GND
e )
he— 2SN
o~
Figure 3-3

Voltage~-Mode Programming Connections
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To adapt unit to resistance-programming operation, proceed as follows:

1. Set unit power to OFF.

5. Remove link between terminals 5 and 6, and connect programming re-
sistor between terminals 4 and 5 (Figure 3-3}. Use shielded or twisted wire for
interconnecting leads.

3. Rotate COARSE and FINE VOLTAGE controls fully counterclockwise. Set
POWER switch to ON.

4. Rotate CURRENT control to desired limiting value. Remove input
power, and connect load to output terminals. S

5. Set unit power to ON. Unit supplies programmed voltage to Toad.

i gl e P B R0, B e iR

Y
>
L o
-
O
<

P W W Oy Wy
U R R W R e e e

If programming operation ig to be discontinued,
set wnit power to OFF, remove programming re-
gigtor, and reconnect link betueen terminals &
and 6.

3.2.4 Signal Programming

A fixed or variable voltage signal may be impressed on the voltage-mode
amplifier circuit to provide a fixed or variable voltage output. The selected
signal source output should be "Floating”, unless the (+) output of the supply
is grounded. Proceed as follows:

‘1., Remove link from between terminals 3 and 4.
2. Connect the signal source between terminals 3 and 1. Observe Polar-
ity (positive end to terminal 3). Signal Tevel should not exceed 12 volts.

3.3 CURRENT-MODE OPERATION

In current-mode operation, the current output is regulated at the value
determined by the setting of the current controls. The output voitage varies as
a function of load. To operate unit in the current mode proceed as follows:

1. Rotate FINE and COARSE VOLTAGE controls fully counterclockwise, and
adjust COARSE CURRENT control approximately three quarters clockwise.

2. Set unit power to ON.

3. Rotate COARSE VOLTAGE control clockwise until unit voltmeter indi-
cates the desired voltage Timit.

4, Set unit power to OFF.

5. Connect load to output terminals. O0Observe Polarity.

6. Set unit power to ON, and turn current controls to desired current
requlation setting. POWER and CURRENT MODE 1ights will i1luminate, and unit
will deliver constant, regulated current to load.

NOTE

Any output instability (such as cscillations due to
inductive loading) can be eliminated by adjusting poten-
tiometer R45 on the unit PCB (Figure 6-3, page 6-7)
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NOTE
If voltage increases above the limit set inm step 3
preceding, unit automatically crosses over to voltage-
mode operation.

3.3.1 Resistance Programming (Figure 3-4)

DCR-B supplies may be programmed externally to provide a predetermined
Tevel of output current, fixed or variable. This is done by inserting the fixed
or variable resistance into the current-mode amplifier-reference circuit. The
programming resistor selected should have a low temperature coefficient (:30 pom)
and will dissipate approximately 0.5 milliwatt. Programming current is approxi-
mately 1.0 milliampere.

o =G TBJ1

LOOOEOOOOOE

s
GND
-

= —

Figure 3-4
Current-Mode Programming Connections

To adapt unit to the current-mode, resistance-programming configuration,
proceed as follows:

1. Setup current mode 1imit settings as outlined in Section 5, Page 5-2,
Paragraph 5.4.2 of this manual.

2. With unit power OFF, remove the 1link between terminals 7 and 8, and
rotate voltage controls to mid position.

3. Insert programming resistor between terminals 8 and 9.



4. Adjust COARSE VOLTAGE control until unit voltmeter indicates desired
voltage-limit value, .

5. Set unit power to OFF, and connect Toad leads to output terminals.
Observe Polarity.

6. Set unit power to On. POWER-and CURRENT-mode indicators will illumi-

nate,

[, T, 5 T AN T . T, R By B e
P e R R P

. CAUTION |

£ o 1 3
RN

If resistance programming ie to be dis-
continued, set unit power to OFF, remove
programming device, and reconnect link
between terminals 7 and 8.

3.3.2 Signal Programming

The procedure for adapting a DCR-B unit to current-mode signal program-
ming is identical to that for current-mode resistance programming (paragraph 3.3.1),
except that the signal source, rather than the programming resistor, is connected
across terminals 8 and 9. A floating (ungrounded) signal source capable of deli-
vering approximately 1.0 mA should be selected, and twisted wires should be used
for the interconnecting leads. For a full-range variation in unit output current,
signal must have 0-to 0.6-volt range (0-0.4 volts if negative offset potentiometer
is connected per step 2 of paragraph 3.3.1).

3.4 PARALLEL OPERATION

DCR-B single-phase units may be paralleled using either of two methods.
One method uses a "master-slave" approach, and the other involves direct parallel-
ing. Each metnod has its advantages: in "master-slave" operation, output voltage
requlation specifications are maintained, but only four units may be paralieled;
with the direct method, there is no limit to the number of units which may be par-
alleled, and no current derating is required, but output-voltage regulation does
deteriorate.

R e T P £ BB B R P e i
PRI R R B

e
>
o
-
Q
Z

R P U N U PR N

Contact the factory if wnit(s) to be par-
alleled contain the cvervoltage protection
accesgory (per section 7).
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3.4.1 Master-Slave Paralleling {Figure 3-5)

Instructions for connecting two units in parallel follows:

NOTE

Up to three "slave" wnits may be added by extend-
ing this procedure.

MASTER
T8J1

) (o I

3
+
D

' LOAD
GND

*Required only when OVP (see section 7) is used on either wnit. Forward diode
typee listed in Table 3-3 for series connection will be adequate. Heatsinking
18 qlso necessary.

Figure 3-5
Master-Slave
Connections, Parallel Operation

1. With no Toad applied, set master unit power to ON, and adjust voltage
to desired system output (plus total Toad-lead drop unless in the remote-sensing
mode) Set unit power to OFF,

2. Connect load leads from both units to the load. If possible, use
load Teads of approximately equal length. Observe Polarity.

3. Disconnect 1ink between terminals 7 and 8 on slave unit. Set slave
voltage controls fully clockwise. Connect wire between terminal 8 of slave unit
and terminal 10 of master unit.

4, Set master-unit power to ON, and then apply the slave- unit power,
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3.4.2 Direct Paralleling (Figure 3-6)

The following steps outline the procedure for connecting two units in
parallel (the same procedure may be extended to parallel as many units as desired):

1. At no load, adjust individual unit voltages to desired system ocutput.
Attempt to match individual unit outputs with FINE VOLTAGE controls.

2. Set power to each unit to OFF, and run Tload leads from units to load.
Observe Polarity.

3. If remote sensing is to be used, connect sensing leads from units to
load, also observing polarity. Use twisted wire or shielded pair for leads.

4, Set each unit power switch to ON. POWER indicators will illuminate.

The unit supplying the highest voltage will supply the load, as it is im-
possible to identically match the output vottages. [f the load requirements exceed
the setting on the CURRENT control, this unit will automatically cross over to

“current-mode operation, and its output voltage will drop. The second unit will then
assume that portion of the load rejected by the first. Any further increases in lcad
will be supplied by the second unit up to its current-1imit setting. Regulation,
therefore, will be the sum of the regulations of the two units (or whatever number of
units are being paralieled), plus the difference in the voltage settings.

3.5 SERIES OPERATION

3.5.1 Master-Slave Connection {Figure 3-7)

The volitage range of a DCR-B power-supply system can be increased by serjes-
connecting units up to a total rated output of 200Vdc {150/300/600-voit models, two
in series) in a "master-slave" configuration. Two 40-volt supplies thus connected
provide 0-to 80-volt range capability with voltage programming of only one unit nec-
essary. External components required are two wire-wound resistors (Rp and RR in the
figure}, and a 15-uF bypass capacitor to eliminate noise feedthrough, for each unit
except the final unit in the series, and a shunt power rectifier across the output
terminals of each unit.

Assuming two supplies with the same output ratings are ‘to be used, {consult
factory for connecting dissimilar units), connect as shown in Figure 3-7. RA and Rp
are low-TC, wire-wound resistors of 5 watts rating or greater. Resistance values for
two identical units in series have been calculated for all voltage ranges in the
DCR-B series, and are summarized in Table 3-2. Recommended types of power rectifier
are listed in Table 3-3 for each appliication.

NOTE
For more than two units (with identical output ratings)
connected in series, KE remazn% 10K, and R is calculated

using the formula: R4 = 0% (Vy - 10)/%

where Vo 18 the voltage of the master supply, and X is the
number of units in the system.
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Ra /Rp Values--Two Identical
DCR-B Units Series-Connected

Table 3-2

(V) Rated  RA RB
10 Open Open
20 5K 10K
40 15K 10K
60 25K 10K
80 35K 10K
150 70K 10K
300 145K 10K
600 295K 10K

NOTE

*For 10-volt wnits, terminal 3 of the slave unit ie conmected

directly to the (+) sense terminal of the master unit.

Table 3-3
Recommended Rectifiers, Series Operation
DCR Sorensen Heatsink *
Model Mfr.-Type Part No. Dim. inches (mm)
16-1208 IR-1N4587 587571-1 10 x 10 x 1/8
IN4587R# 587571-3 {254) x (254) x (3)
20-80B IR-1N4587 587571-1 8 x 8 x 1/8
IN4587R 587571-3 (203) x (203) x (3)
40-408 IR~1N4587 587571-1 5x5x1/8
INAB87R* 587571-3 (127) x (127) x (3)
60-30B GE-1N11844 5873822 4 x4 x 1/8
INI184AR# 587382-7 (102) x (102) x (3)
80-208B GE-IN1184A 587382-2 3-1/2 x 3-1/2 x 1/8
INI184AR 587382-7 {89) x (89) x (3)
150-128B GE-IN1202A 587393-2 3x 3x 1/32
IN1202AR# 587393-6 {76} x (76) x (.8)
300-6B GE-IN1204A 587393-3 1-3/4 x 1-3/4 x 1/32
IN1204AR* 587393-7 (44) x (44) x {.8)
600-3B Semtech-3A 400V 587566-3 None Reguired
*Reverse-polarity rectifiers 3.12

"lat aluminun plate




With unit power switches OFF, connect each unit to appropriate input power
source (115/208/220/230Vac). AlT units in the system may be conrected through a

common ac line OFF/ON switch. - Proceed as follows:

1. Set the COARSE and FINE CURRENT conirols of each unit fully clockwise,

2. Set the slave-unit POWER switch to OH.

3. Set the master-unit COARSE and FINE VOLTAGE controls fuliy counter-
clockwise, and set its POWER switch to ON.

4, Adjust master-unit controls for desired system output level, which, in
the case of two identical units, will be twice that indicated on its panel meter.

HOTES
() System output for series-connected units of
different power ratings will be the sum of the
individunl wiit veoltages, at a mazimen curvent
level equal to that of the lowest unit current
‘rating.
(b} In multiple-unit operation, a greater time lag
must be anticipated to reach full sysiem output at
each power Turn-on.

3.5.2 Direct Series Connections (Figure 3-8)

DCR-B suppiies may be directly series-connected up to a total output of
200V¥de (150/300/600-volt models, two in series). System regulation is the sum of the

regulations of all units. o
The procedure is outlined for connecting two units in series. Additional

units may be connected by repeating the procedure for each.
NOTE

Series-connected wnits may be adapted to resist-
ance or signal programming.

1. With no Toad connected, set each unit to its desired output voltage
Tevel, and appropriate current-limiting value.

2. Set power to each unit to OFF.

3. Interconnect units as shown in Figure 3-8.

N N A AN W
G RN

§ CAUTION |

080 5 R A A, s B AR A2
AP PR I P R

A
RERF

Rectifiers {(and heatsinks where required) must be connacted
across the output terminals of each unit as shown in the
figure. This will prevent damage to the output capacttors.
Specific rectifier types are listed in Table 3-4.

4, Set unit power switches to ON. Units operate with 1Bdependeni1y ad-
Jjustable outputs, and the power to each may be set ON or OFF separately.
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3.6 UNIT SHUTDOWN CIRCUIT

In the DCR-B Tine, application of the {(+) sense (terminal 1) to terminal 11
of terminal board J1 instantly shuts down the supply. This function can provide
unit protection by connecting a temperature-or voltage-sensitive switch (or tran-
sistor) in this line to shut the system down under specified conditions. An ex-
ample is in the master-slave connection of two DCR-B power supplies. If the shut-
down function is adapted to the master unit, the system output goes to zero; appiied
to the slave unit, only that unit is affected and the system output is reduced accord-
inly.

&8 -8 UNIT 1 g -8 UNIT 2

jololololololololgtl oYololololoYolole

& —~ CR|2°
) .
oD

LOAD C_-M\\

="
See Tahle 3-3

o Figure 3-8
P Lirect Series Connections
(Remote Sensing)
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4. PRINCIPLES OF OPERATION

4.1 INTRODUCTION

This section provides a basic discussion of unit operating principles which
may be used in conjunction with the troubleshooting chart provided in Section 5,
to enable the logical and rapid isolation of unit faults. A brief description of
the phase-control principle is given first, followed by a block-diagram analysis
of system functions. The function of each section is then described in detail.

4.2 PHASE-CONTROL PRINCIPLE

The sinusoidal wave in Figure 4-1 represents normal a-c line voltage. If,
by some means, conduction of this voltage is delayed, the average voltage output
will be reduced. Control of the delay then results in control of the average
voltage. This is phase control, and the device causing the delay is a Triac, or
silicon-controlled rectifier {SCR). The delay is expressed in degrees and is
known as the firing angle. Figure 4-1 shows firing angles of 60° (shaded area
‘plus cross-hatched area) and 120°{cross-hatched area only}.

- DEGREES

VOLTS

Figure 4-1 Phase-Control Firing Angles
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4.3 BLOCK-DIAGRAM AMALYSIS (Figure 4-2)

The a-c input voltage is first applied to CR7 (Triac or SCR), which is in
series with power transformer T1. CR7 functions with the control circuits to form
a feedback loop which prevents a change in output voltage when either the Tine or
‘Toad changes.

To accomplish this, the control circuits issue a phase-adjusted firing
pulse to CR7 once during each half-cycle of the input a-c voltage. These circuits
continuously sample the output voltage, which establishes the precise time at
which the firing pulse is to be generated. The phase-controlied a-c voltage is
stepped up or down by power transformer T1, and coupled through full-wave recti-
fier and filtering circuits to the output terminals.

Feedback signals from the output back to CR7 originate in constant-voltage/
current error amplifiers 1C2/IC5. In the constant-voltage mode, ICZ continuousiy
compares the supply output with a reference voltage generated by a variable refer-
ence programming circuit (IC3). A difference in these voltages appears as an
efror signal, which is delivered to amplifier 1C2. This d-c error signal is pro-
cessed through "OR" gate Q5, and appears at comparator Q4 where it is combined with
a ramp voltage, the resultant of which sets the conduction angle of blocking oscii-
Tator Q2. The duration of Q2 conduction is directly proportional to the error
signal, and its output triggers CR7 into conduction. (€R7, then acts as a switch
whose firing angle is dependent on the magnitude of d-c error signal, thus control-
Ting the overall supply output.

Similarly, in the constant-current mode, changes in line or load are sensed
by R10, in series with the output, amplified by IC5, and appiied through gate G5
to comparator Q4. Output control from this point is essentially the same as in
the constant-voltage analysis preceding.

4.4 DETAILED CIRCUIT DESCRIPTION

NOTE

ALl component/cirveuit callouts are
referenced to PCB schematic diagram
Figure 6-1 unless otherwise noted.

4.4.1 Refevrence Supply

The precisely regulated voltage required for operation of the control cir-
cuitry is produced by a reference supply consisting of Zener diodes CR1/CR4,
operational amplifier IC1, passing stage Ql, transformer TZ {Figure 6-2) and cen-
ter-tapped full-wave rectifier CR5/CR6 (Figure 6-2).

The reference supply output appears across a comparison bridge composed of
divider R4/RE, Zener CR4, and RE. Error signals are sensed across this bridge
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and amplified by ICl. The variable impedance characteristic of passing stage

Q1 changes the level of absorbed voltage across the stage, maintaining the out-
put at a precisely controlled negative 12.4 voits (FiguPfe 4-3}.

LB3ORBED
VOLTAGE

RLGULATED
CUTPUT

PASSING
STAGE
- — -

PR VA

INPUT VOLTAGE

bl GONTRGL

Figure 4-3 Passing-Stage Principle

To illustrate circuit operation, assume an increase in the T2 (Figure 6-2)
supply output.

Pin 2 of ICL will become more negative, and the output at pin 6 more posi-
tive, tending to turn Q1 off. The reduction in drive current increases the im-
pedance of Ql, and consequently its absorbed voltage, resulting in precise regu-
lation of reference supply output. Zener (RS maintains a 20-volt reference to
the control circuitry. Zener CR17 and resistor R35 provide a positive 16-volt
source,

4.4.2 Voltage-Mode Section

Primary components of this circuit include constant-voltage error amplifier
IC2, variable reference programmeyr IC3, and emitter-follower stage Q5. The cir-
cuit functions as follows:

Pin 3 of IC3 is referenced to {+) sense. Front-panel voltage controls R8/R9
(R10/R11 on higher power units) function as variable feedback resistances from IC3
pin 6 t¢ pin 2. The negative 12.4-volt reference through R28/29/30 establishes the
desired programming-current range, such that from 0 to 10 volts is applied at pin 6
of IC3.

Pin 4 of ICZ2 is at virtual d-c ground, and thus the current through R25

canh be varied from C to 1 miitiampere. This current, through R26, programs
the supply to the desired output. IC2 pin 5 senses this output, and compares it
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to the voltage developed at IC2 pin 4. The resultant is an error signal, ampli-
fied by ICZ, and coupled to R16 through the emitter of 5.

To illustrate circuit operation, an increase in system output drives IC2
pin 4 more negative. IC2 pin 11, and thus the G5 emitter also become more nega-
tive, creating the error voltage necessary to retard the firing angle of CR7
through T1/Q2 action as noted in the block-diagram analysis.

4.4.3 Current-Mode Section

The primary component in this section is constant-current amplifier IC5.
A reference voltage at IC5-6 is divided down by bridge dividers R46/R4A7 and
RAB/RAS to IC5 pins 5 and 4 respectively. The resultant voltages are referenced
to the positive output, through a current sensing resistor (Figure 6-2), with
R11/R12 {(R13/R14 in higher power units} (Figure 6-2) serving as the front-panel
current-adjust potentiometers.

The following is an illustration of current-mode operation. If the out-
put current approaches the current-1imit setting, the voltage across the sensing
resistor becomes more positive. This is seen as a positive error voltage at ICH
pin 5, which is amplified and applied to the ICH output, pin 10, and ¢n to com-
parator Q4 as outlined in the block-diagram analysis, paragraph 4.3.

4.4.4 Ramp Generator, Reset Circuit and Comparator

The ramp generator consists of R15 and C6; the reset circuit, Q3 and R13;
the comparator, Q4, CR10, R16 and R17. The ramp voltage at the junction of R15/C6
is coupled through CR10 to the base of Q4. This voltage starts at a maximum level,
and decreases exponentially until reset by Q3 at 8.3-millisecond intervals. The
reset pulse for Q3 is generated by CR5/R1 as follows:

The full-wave rectified a-c input from T2 (Figure 6-2) is impressed across
CR5/R1. CR5 clamps the base of Q3 at its zener level, keeping it shut off. As

the impressed voltage drops toward zero, the zener voltage follows, causing Q3
to turn on.

Mixer Q4 combines the d-c signal from either the voltage - or current-mode
amplifier with the ramp-generator voltage. The varying output of Q4 establishes
the conduction angle of blocking oscillator Q2.

4.4.5 Blocking Oscillater Q2

Q2 functions as a switch control, providing the triggering voltage for CR7,
propertional to the error signal recejved from the comparator circuit. The
blocking-cscillator cirvcuit functions as follows:

Assume that at a given time, the Q4 d-c emitter voltage is several volts
below the reference level provided by the reference-supply circuit {paragraph
4.4.1). At a point when the vamp voltage apbearing at the base of Q4 is more
negative than that on its emitter, Q4 conducts, driving the base of Q2 positive,
causing Q2 to conduct. As its collector current {Ic) increases, regenerative
action occurs through pulse transformer T1, forcing G2 into saturation. Ic con-
tinues to increase along the saturation curve until the point at which Vce in-



creases. The Tl voltage then decreases, and thus also the Q2 base current. At
this point Q2 comes out of saturation. Because the loop gain is greater than unity
in the active region, Q2 quickly is drawn into cutoff. The cycle is then complete.

4,46 Turn-On and Shut-Down Circuitis

Primary components of the turn-on circuit are Q6, Q8, R32, R33, CR16 and
€190, Circuit operation is as foliows:

When power is initially applied to the unit, the bases of Q6/Q8 are posi-
tive, due to the voltage across C10. Q6 and Q8 are thus in saturation. The re-
sultant negative voltage at the (Q6/08 collectors maintains voltage~error amplifier
IC2 and the blocking oscillator/mixer circuits cut off. This action inhibits the
output of the power supply from coming up. As C10 charges, the supply output will
increase exponentialiy. 06/Q8 gradually come out of saturation until the voltage
across Cl0 reaches the point where they are shut off. The supply is then function-
ing in its normal manner.

The shut-down circuit, consisting of Q7, R36, R37, CRI8/CRIY, cuts off the
unit output when the cathode of ejther diode is shorted to the {+) sense connec-
tion. The circuit function is to actuate G7, which turns Q6 and Q8 on. When the
short is removed, power supply output returns to its normal function.

4.4.7 Power Section (Figure 6-2)

The input a-c voltage is applied to the primary of power transformer TI
through a Triac or SCR switch (CR7§. The output is rectified by a full-wave
bridge, and filtered by C-L-C network, with a damping resister {R3). The filter-
ed d ¢ is then applied to the output terminals.
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5. MAINTENANCE

5.1 GENERAL

This section provides troubleshooting data, periodic servicing, and cali-
bration and performance-testing procedures. The troubleshooting data should be
used in conjunction with the schematic diagrams {Figures 6-1/6-2) and Section 4
which outlines the principles of operation. In addition, Figures 6-3 and 6-4
physically locate the components referred to in the text. Any questions pertain-
ing to repair should be directed to the nearest Sorensen representative or to the
Service Dept., Sorensen Company, 676 Island Pond Road, Manchester, N. H. 03103.
Include the model and serial numbers in any correspondence. Should it be neces-
sary to return a unit to the factory for repair, prior authorization from the
Sorensen Company must be obtained.

5.2 PERIODIC SERVICING

Whenever a unit is removed from the Tine, it should be cleaned, using
naphtha or an equivalent solvent on painted surfaces, and a weak solution of soap
and warm water for the front panel. Compressed air at a pressure of 5 psi may be
used to blow dust from in and around components.

5.3 TROUBLESHOOTING

Table 5-1 provides a 1ist of malfunction symptoms along with a tabulation
of the possible cause(s) for each symptom. Note that the failure of a single com-
ponent may result in a "chain-reaction" effect. As additional aids to troubie-
shooting, volitage checkpoints have been designated on the printed-circuit sche-
matic diagram, Figure 6-1. X-Y plots, included in Figure 6-1, show typical wave-
forms developed across a number of selected components.

5.4 CALIBRATION

Following repair, the unit should be recalibrated to insure that replace-
ilent components have not appreciably altered performance characteristics. When

calibrating, follow sequence of the subsequent steps. Refer to Table 5-3 for
unit calibration specifications.

5.4.1 Voltage Mode Sectijon

1. Rotate the COARSE and FINE CURRENT controls fully clockwise.

2. Set the unit power to OFF and remove link between terminals 5 and 6.
Connect a precision {x1%) 12-K resistor between terminals 4 and b.

3. Place a precision d-c voltmeter across the output sense leads.

4, Set unit power to ON, and adjust R30 on the printed-circuit board (Fig-
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ure 6-3) until the voltmeter indicates the full output-volitage rating

of the supply.

5. Set power to OFF. Disconnect the voltmeter and 12-K resistor, and re-

place 1ink between terminals 5 and 6.

5.4.2 Current-Mode Section, Limit Settings

1. Set unit power to OFF. Short output terminals and set current and
voltage controls fully clockwise.

2. Set potentiometer R54 on the PCB fully counterclockwise. (see Figure
6-3, page 6-7). Set power to ON and adjust R54 to the Timit stated in
specifications Table 5-3,upper 1imit set point. Set power to OFF, and

remove output short.

3. To preset for zero output current, repeat step 1 preceding, except set
voltage and current controls fully counterclockwise. Set power to ON,
and adijust R53 until current meter pointer just starts to move. Leave

adjustment at this setting.

Table B-1 DCR-B Troubleshooting

Symptom

Probable Cause

1 No output (voltage mode)

Tages

& OOmrs

e,

Improper input voltage

Open fuses and circuit breakers*
Reference voltages {check levels)
Defective ICZ or IC3
Coliector-to-emitter short:

03, Q5, Q6, Q7 or Q8

Q2 open or shorted

2 Fuse opens or cirouit breaker
trips

[ =~ ol <Y

CR7 shorted*
Input capacitors shorted*®
CR8, CRY9, CR10, CR11 shorted or open*

3 High output voltage
(meter pointer pegs}

]

2. O W

Sensing or programming leads or link
open*

Defective IC2 or IC3

Q4 shorted collector-to-emitter

(5 open collector-to-emitter

4 No output {current mode), or
unit will not current~limit

(443 2.0 o

—y
et

L— e s Vet i S g™ Scmsar® Sguett e o il

Defective ICH

Ci14 shorted

CR13 open

Shorted COARSE CURRENT poten-
tiometers
Collector-to-emitter short:
Q3, Q5, 96, Q7 or (8

Q2 open or shorted

5 Qutput oscillates (current
mode )

Potentiometer R45 on unit PCB im-
properly adjusted

*Chassie Components (Ref. Filoure 6-7)
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Figure 5-1 Performance Test Setup

5.5 PERFORMANCE TESTING

Sensitive instruments like the DCR-B require rigorous testing methods if a
true performance evaluation is to be made. Wherever possible, twisted leads
should be used with test equipment to reduce stray pickup. At the power-supply
terminal board, these leads must be firmly held by the terminal screws. Alligator
clips and similar types of connectors are not suitable. Grounding techniques in
which more than one device in the setup is grounded may introduce extraneous ripple
that, although unrelated to the power-supply-output ripple, is displayed on the test
osciltloscope.

5.5.1 Voltage-Mode Regulation and Ripple

To check voltage-mode regulation and ripple, proceed as follows:

1. Connect a sensitive differential or digital voltmeter and an RMS meter
across unit output terminals per Figure 5-1. If a differential volt-
meter is used, set internal voltage equal to the unit's rated output.



5.5.2

5.5.3

6.

Use an autotransformer with a current rating that exceeds the maximum
unit input current called out in the unit specifications (front of man-

ual).
NOTE
Input devices such as autotransformers or
line regulators can distort the input wave

sufiiciently to adversely affect performance
measurements, :

Apply Tow-line input per specifications, and then set unit circuit break-
er to ON.

Rotate COARSE CURRENT control fully clockwise.

Use COARSE and FINE VOLTAGE controls to obtain rated output.
Simultaneously increase input voltage and load until voltage is at nigh
Tine and load is drawing rated current. Output voltage and ripple should

not deviate more than limits specified in Table 5-3.

Disconnect test setup.

Current-Mode Regulation

To check current-mode regulation, proceed as follows:

1.

At no load, adjust output to maximum rated voltage, and set COARSE CUR-
RENT control fully clockwise.

Connect a sense resistor {Table 5-2) in series with a variable load
across the output terminals.

Connect input power at low line per unit specifications. Apply load un-
til rated current of supply is reachad. Adjust COARSE CURRENT control
until CURRENT mode indicator glows brightly. Adjust COARSE VOLTAGE con-
trol fully clockwise.

Connect a differential voltmeter across the sensing resistor, and note
the indication.

Simultaneously increase input voltage and load until input voltage is at
high 1ine, and compliance voltage is zero. Note indication on differ-
ential voltmeter. Change in voltmeter reading should be divided by sense
resistor value to obtain regulaticn in milliamperes. Limits are provided
in Table 5-3.

Transient Response

Test for transient response as follows:

1.
2.

Connect an oscilloscope across the unit output terminals.

Set unit POWER switch to ON. Adjust COARSE VOLTAGE control for rated
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output, and COARSE CURRENT control fully clockwise.

3. Apply half load, and then abruptly apply full load (or switch from full load

to half Toad).

seconds (typical).

NOTE

Ioad switching time should be
less than 3 milliseconds.

Return to steady-state operation should occur within 50 miili~

Table 5-2
Sensing Resistor Values (Current-Mode Regulation Check)
DCR Mode]l Sense Resistor (Ohms)
10-1208B 0.001, 50W
20-808 0.0%, 50W
40-408 0.01, 50%
60~30B 0.01, 50W
80-208 0.01, 50W
150-128 0.1, 254
300-6B 0.1, 25W
600-3B 0.1, 254
Table 5-3
Unit Calibration Specifications
Reguiation Ripple Transient Max imum Cur, Mo@e
BCR Voltage Current Yolt Mode Beviation Compliance Upper Lim.
Model Mode (mV) Mode (mA) (niv) (Yolts) {(Vde) Set Pt, (A
10-120B 3 300 65 0.6 10 140
20-80B 6 200 65 1.2 20 95
403-40B 12 100 90 2.4 40 48
60-308 18 75 125 3.6 60 35
80-20B 24 50 150 4.8 80 24
150-12B 45 30 300 9.0 150 14.5
300-6B 90 15 700 18 300 7.5
600-3B 180 7.5 1200 36 6090 3.6
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5.6 HI-POT TEST PROCEDURE

It is recommended that this test be performed only if a component has been
repaired or replaced which could affect the dielectric capability of the unit.

Note: If unit has been in service for an extended period, it should first
be cleaned of dust or any other accurulations.

A, Test Limits:

input - 1300Vdce
Qutput - 900Vdc

B. Test Equipment Required:

. Hi~Pot Tester =~ Electrospace Model 650 "'Megpot'’ or equivalent.
Jumpers/Clip lLeads as required.

c. Equipment Set-up:

. Isolate unit input 1ine cord from power source and chassis.
2. Connect input terminals TBi~1 and -3 together,
3. Connect output terminals TB2-1 and -3 together.
4. Set Hi-Pot tester switch to ON.
D( Input Test:
1. CLonnect the unlt output terminals to chassis ground.

2. Set the trip current control on the Hi-Pot tester to 100 microamperes
and voltage control to 0.

3. Connect the Hi-Pot tester from the input terminals to chassis ground.

4. Gradually increase the Hi~Pot voltage from 0 volts to input test limit
(paragraph A. preceding).

5. Hold maximum specified level for at least five seconds. No breakdown
shall occur during test.

6. Decrease Hi-Pot voltage to 0 volts.

o B % B R (P g it S N B S SR
B RIS PTG,

0
>
o
.
o

2 58 e R A i A i,

Charged capacitors must not be shorted to ground to remove the
charge. This voltage must be discharged slowly through a 47K, 2W
registor. Faillure to follow this instruction can result in damage
to semiconductors resulting in immediate ov subsequent unit failure.
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7.
8.

Disconnect Hi-Pot leads from power supply input terminals.

Remove output terminal ground.

Qutput Test:

.

Connect the unit input terminals to chassis ground.

Set the trip current control on the Hi-Pot tester to 100 micro-
amperes, and output veltage control to 0 volts.

Connect the Hi-Pot tester from the output terminals to chassis
ground.

Gradually Increase the Hi-Pot voltage from O volts to the output
test 1imit {(paragraph A. preceding).

Hold maximum specified Jevel for at least five seconds. No break-
down shall occur during test.

Decrease Hi~Pot voltage to 0 volts.

R R PR

LA Aa

O
P
(=
=
O
-

TR R PR RN

Charged capacitors must not be shorted to ground to remove the
charge. This voltage must be discharged slowly through a 47K,
oW resistor. Fatlure to follow thie instruction can result in
damage to semiconductors resulting in immediate or subsequent
wunit failure

Disconnect Hi-Pot leads trom power supply output.

Remove input terminal ground.

Remove input and output terminal jumpers.
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6. DRAWINGS and PARTS LISTS

6.1 GENERAL

This section provides a coded replaceable parts 1ist keyed to both the
schematic diagrams and parts Tocation diagrams (Figures 6-1 through 6-4). Tables
6-1/6~2 summarize the part numbers of all identified components.

Figure 6-1 is the printed-circuit board (PCB) schematic diagram. As
an aid to troubleshooting, several checkpoints are called out, with an accom-
panying chart depicting typical waveforms appearing at those points.

Figures 6-2 and 6-3 physically locate parts on the PCB and {typical)
chassis frame respectively.

Figure 6-4 represents the 10-volt chassis (final assembly) schematic
diagram, as typical of all DCR-B systems. Primary differences occur in the out-
put section, as evidenced by the 150-volt and €00-volt representations included
on the drawing. Figure 6-4 shows 208/220/230V input connections,

6.2 PARTS LIST COLUMN HEADINGS DEFINED

Tables 6-1 and 6-2 identify parts for all units in the series, tabulated
as follows:

6.2.1 Circuit Symbol;

Component identification on the respective schematic diagram,
6.2.2 DCR-B Model;

Separate column for each model in the series.
6.2.3 Description;

Basic item, its value and electrical characteristics,

6.2.4 Sorensen P/N;

The number to be used when ordering parts. Call Sorensen at (603) 668-
4500, or order directly from:

Sorensen Company
Replacement Parts Dept.
676 Istand Pond Road
Manchester, N. H. 03103
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6.2.5 Mfr., Type;

The basic group or series number under which the part is Tisted by the

manufacturer.
summarized as follows:

AB
AC
AM
BNS
BUS

The coded identifications of representative manufacturers are

Allen Bradley Co.

Acushnet Capacitor Co.
Ammons Instrument Co.
Bourns, Incorporated
Bussman Mfg./Div. Mc-Graw Edision
Cornell-Dublier Corp.
Corning Glass Works
Clarostat Corp.

CTS Corporation
Electra/Midland
Electromotive Manufacturing Co.
Fairchild Semiconductor
General Eilectric Co.
General ITluminating Co.
Industrial Devices
International Rectifier Co.
Littelfuse Corporation
Motorola

P. R. Mallory Co.

RAM Electronics

RCA Corporation

RCL Electronics

Sangamo Electric

Seacor, Incorporated
Semtech Corporation
Sprague Electric

Sorensen Company

Solitron Devices

STM Corporation

Texas Instrument Co.
Westinghouse S=amiconductor Division
Ward-Lecnard
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Table 6-2
Replaceabhle Parts List
DCR~B Main Assembly, 1800W Series

DCR~8 Model
i > n SORENSEN MANUFACTURER,
gi;gg; NS ;@Q,“?“QIOQP DESCRIPTION PART NUMBER TYPE
IS G EAT D
Capacitors (UF unless noted)
1 X Xi X1 X 0.1, 600V 24-2110~13 CD, PKM
¢ xi x4 %l x 0.01, 800V 24-2110-7 ch, PKM
£3-5 47,000, 15V 587193-4 SAN, 100
29,000, 25Y 587193-5 SAN, 100
16,000, 50V 24-2595-6 5P, 32D
6500, 75Y 24-2593-1 sP, 32D
X 4200, 100V 24-2446-4 SP, 32D
X 1100, 200v 588085-5 MAL, C&
X1 X 51G, 400V 588084-5 MAL, CG
Cé 47,000, 15V 587193-4 SAN, 100
Not Used
16,000, 50V 24-2555-6 SP, 32D
6500, 75v 24-2593-1 SP, 32D
b 4200, 100V 24-2446-4 SP, 32D
% 1100, o0V 588085-5 MAL, CG
Xi X 510, 400V 588084~5 MAL, CG
c7 47,000, 18V 587193-4 SAN, 100
X x| X Not Used
6500, 75V 24-25483-1 Sk, 32D
X 110G, 200V 5880855 MAL, CG
ca 160,000, 15Y 24-2594-3 SAN
98,000, 25V 24-2544-10 SP, 32D
29,000, 50V 24-2595-5 SP, 32D
12,000, 75V 24-2593-4 SP, 32D
X 7000, 100V 24-24456-5 SP, 32D
X 1800, 200¢ 588085-7 MAL, CG
X 830, 400V 588084-7 MAL, CG
X 510, 400V 588084-5 MAL . CG
o 160,000, 15V 24-2594-3 SAN
98,000, 25V 24-2544-10 $p, 32h
29,000, 50V 24-2595-5 SP, 32D
12,000, 75¢ 24-2533-4 P, 32D
X 7000, 100V 24-2846-5 5P, 32D
% 1800, 200V 588085-7 MAL, CG
X Not Used
X 510, 400V 582084-5 MAL, C&
C10 X % xi X xioxi o xi ox 0.1, 600V 24-2110-13 AX, V14BXR
cl1 X %l x] %y xi oxj %1 ox 0.1, 600V 24-2110-13 AX, VI46XR
€12 | b x| x| oxioxll xi ox 0.1, 60OV 24-2110-13 AX, V146XR
€13 x| oxl x| oxil ®i x| x| x 0.1, 800V 24.2110~13 AX, V146XR
Circuit Breaker
CBl* X1 X xi X 125V, BOA 588764-1 T, 6IMC7B-
123-50
Digdes
CR1 xiox|ox| oxh okl oxi xiox 516 £87565-4 SEM
CR2 xi oxE o] oxf x| x| x| ox S16 5875654 SEM
CR3 i X[ x| xj x| x| X1 x 512 5E87565-2 SEM
CR4 *] x| x| xf x| 2 oxd x 512 587565-2 SEM
CRb X1 % ox) oxox} x1 x{ x 512 587565~2 SEM
CR6 ®] % oxy %l %) X3 ox] x Si? 5875652 SEM
CR7* X1 xBb x| x| x| x# x} x SCR, 3BA 26~1159.1 GE, C137 CX77
CR8* 1 xd x1 x| x] xi x] x SCR, 3BA 26-1159-1 GE, C137 CX77
CR9 X 1N4404 5886131 WH
Xi X 1N4587 587571-5 IR
X X 1IN1186A 587382-3 WH
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Table 6-2
Replaceable Parts List

DCR-B Main Assembly, 18004 Series (Cont'd)

BCR-B Model
e SOREHSEN MAMUFACTURER
CIRCUTT N q, ,
svmgog A S g@gy DESCRIPTION PART NUMBER TYPE
A A SRS
Disdes (cont'd}
cont'd
X 1IN1188A 587382-4 WH
X 1N1206A 587393-4 WH
: X 3518 5875665 SEM
CR1D X | 1N4404 588513-1 WH
X i 1N4588TR 5R7571-7 IR
1IN4587 587571-5 IR
X% IN1186A 587382-3 biH
§ X IN1188A 587382-4 WH
| X 1IN1206A 587393-4 WH
X 3518 587566-5 SEM
CR11 X Not lUsed
X 1N4587R 5875717 1R
1N45R7 587571-5 IR
X X 1811864 5873823 WH
X 1H1188A £87382-4 WH
X 1N1206A 587393-4 WH
X 3518 587566-5 SEM
CR12 X Kot Used
b 1K4587 587571-5 I
xil x IN1186A 587382-3 WH
X 1811884 587382-4 WH
X IN12086A 587393-4 WH
X 3518 587566-5 SEM
CR13-
16 xb % XH XKi XH X Mot Hsed
X 3518 587566-5 SEM
Pilot Lamps
DS1 % X XX xfox] X Power 43-387 IND
psz x| x x| x|l x| x Voltage 43-358 Gl
DS3 Xl X %l x] x| % Current 43-358 GI
Fi* Xl X x| x x| x| X Fuse, 0.2A 47-1203 BUS, MDL15
XF1 x| x x| x| x| x Fuseholder 42-459 LF, 342012AL
L1 X Filter Choke 589277-1 SR
X 589277-2 SR
589277-3 SR
X 88G277-4 SR
X B8G277-5 SR
X 58G277-6 SR
X 589277-7 SR
X 589277-8 SR
Panel Meters
M1 X VYoltmeter 0-12V 94-579-1 AM, AR-2
X Voltmeter 0-25V 94-579-2 AM, AR-2
Yoltmeter 0-50V 94-579-3 AM, AR-?
X Yoltmeter 0-8QY 94-579-4 AM, AR-2
X voltmeter 0-100V 94-579-5 AM, AR-Z
X Yoltmeter 0-200V 94-579-6 AM, AR-2
X Voltmeter 0-400V 94-579-7 AM, AR-2
X Yoltmeter G-800V 94-579-8 AM, AR-Z
M2 X Ammeter 94-462-14 AM, AR-2
X Ammeter G-1004 94-462-13 AM, AR-2
Ammeter (-504 94-462-10 AM, AR-2
X Ammeter 0-40A 84-462-7 iM, AR-2




Table 6-2
Replaceable Parts List

OCR-B Main Assembly, 1800W Series (Cont'd)

DCR-B Model
“IRC A, SORENSEN MANUFACTURER,
Snesll AL A4S A LA DESCRIPTION PART NUMBER TYPE
cont'd
X Ammeter 0-304 94-462-6 AM, AR-2Z
X Ammeter 0-15A 94-462-4 AM, AR-2
X Ammeter 0-8A 94-462-72 AWM, AR-Z
X Ammeter 0-BA 94-462-1 AM, AR-Z
Resistors (ohms, 1/2W, 10%
unless noted}
k1 sioxh oxl x| xioxiox| % 1.5K, 10W 27-541 W, 10F1500
R2 x| i Xi oxd xP X o x 160, 2W 280-1147P44 AB, HB
R3 % 0.22, 12.5H 27-580-9 WL, 12.5%
X 0.56, 12.5W 27-590-19 WL, 12.5%
% 0.39, 12.8W 27-590-15 WL, 12.5X
X 0.82, 12.54 27-590-23 WL, 12.5X
X 2.2, 12.5W, 5% 27-590-33 WL, 12.5X
X 4,7, 12.5W, 5% 27-590-41 WL, 12.BX%
X 12, 12.8W, 6% 27-598-51 WL, 12.8X
X 68, 12.5W, 5% 27-590-69 WL, 12.5X
R4 X 0.22, 12.54 27-590-9 WL, 12.5X
X 0.56, 12.5W 27-590-19 Wi, 12.5X
X X *Eox| X Mot Used
* 2.2, 12.bH 27-590-33 Wi, 12.5X
R5-7 % 5, 504, 5% 27-807 WL, 70/5607-5
X 20, 50W, 5% 27-1041 Wi, 50F
X 75, BOW, B% 27-842 WL, 70/507-5
X 150, 50W, 5% 27-875 WL, 50F
% 250, 504, 5% 27-813 W, 70/50F
X 1K, 50W, 5% 727-863 WL, 70/50F
x| X 4K, 50W, B% 27-1018 WL, 50F4000
R8 xPoxl xb X x| xB ox Not Used
X 4K, B0W, 5% 27-108 WL, 50F4000
k9 X Shunt, 50mV, 1504 5838151-5 RAM, 63L53
X Shunt, 50mY, 100A 5881512 RAM, 63L53
b Shunt, 50my, BOA 588151-1 RAM, 63L53
X Shunt, 50mv, 40A 588151-4 RAM, 63L53
il x| ox Not Used
R10 xox ok oxhox] x| ox X% 12K, 2W, Var. 29-590 CL, 43
R11 <[ oxiox] xloxp x| xp ox 80, 2W, Var. 29-583 CL, 43
R12 X 0.0033 589253-1 SR
X 0.005 589254-1 SR
% 0.01 £88255-1 SR
¥ 0.013 589256-1 SR
X 0.02 589257-1 SR
X 0.033 589258-1 SR
X 0.067 589259-1 SR
X 0.133 589260-1 SR
R13 ol koo oxloxpox 650, 24, Var. 589336~1 CL, 43
Ri4 X XX XX oK% 80, 2W, Var. 29.593 CL, 43
Ri5 FATIE S Y /4 Not Used
X 0.2, A0W 27-2002 WL, 405-0.2
X 0.82, 12.54 27-590-23 WL, 12.5%
by 3.3, 12.8W, 5% 27-580-37 WL, 12.5X
R16 Xiox oxt oxi x| x Not Used
% 0.82, 12.54 27-580-23 WL, 12.5X
X 3.3, 12.5W, 5% 27-590-37 W, 12.5X
R17 xtox| x| xd x| x| x Mot Used
X 63, 12.54, 5% 27-590-69 WL, 12.5X




Table 6-2
Replaceable Parts List

DCR-B Main Assembly, I800W Serijes (Cont'd)

DCR-B Model
r SORENSEN MANUFACTURER,
235333 (5 }@%@ &% DESCRIPTION PART NUMBER TYPE
SASAS A SAT
‘ Transformers
Tl X & Input 589278-1 SR
X i 589278-2 SR
* 589278-3 SR
X 589278-4 SR
X 589278-5 SR
X 589278-6 SR
X| X 589278-7 SR
12 ol X x| %l oxll x| ox Control 588240-1 SR
Miscellangous
xloxfoxd whx| xlox| x Control Knobs (4) 42-274 SR
A x b ox] xEx] xixyox Aluminum Foot (4) 30-473 SR
Xpoxloxioxhx] % x| x Handle {2} 30-786 SR
X| X Cover, Access 589183-3 SR
X 589183-1 SR
XU x| x4 xi X 58g9183-2 SR
X[ %y i %l x xj xix Cover, Rear 589185-1 SR
K| oxd %D oxibx] xil xiox Cover, Top 589245-1 SR
X1 xl§ xi % EX x| X1 x Cover, Bottom 589245-1 SR
E Chassis Connectors
J2/33/
J4 x| ol x| xHoxi %y x| x PCB Inputs 586287-5 Molex, 08-50
J5 wf xf x| xd x| xfl x| x VP (3-Ckt} 587008~2 Molex, 09-57-
1035
P2/P3/
P4 xboxll o xboxd x xY x| x PCB Interface (8-Ckt) 5898011 Molex, 09-57-
1681
T81 xPoxjl x) oz xiox] x| x Input Terminal Board 587924-103 Kulka, 603
TB2 i Xl x Kot Used
i xi ox] x| x Qutput 247-7204P103 | Kulka, 602
X Schematic 0589261
X N589262
X 3589263
X 589764
X N589265
X 588266
X 0589267
X D589268
X Front Panel 589188-9
X 589188-10
X 589188-11
X 585188-12
X 589188-13
X 589183-14
X 589188-15
X b589188~16
*For 208/220/230 Volt Inputs
{M1/M2/M3 options respectively)
C81 x| x| oxi x| xi xg x| % 250y, 2BA BAR763-4 TI, 62MC7RIZ224
25
CR7 x| xf x| x| x] xjl x| x SCR, 35A 26-1159-3 GE, C137E
€RB x| x[ oxt x| x} xj x| % SCR, 35A 26-1159-3 GE, C137E
Fi XX x| x| xi x| x| x Fuse, 0.1A 226-7177P32 BUS, MDL
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7 OVERVOLTAGE ACCESSORY

(M5 OPTION)

7.1 GENERAL

The Sorensen DCR-B overvoltage protectors (OVP), available as optional eguip-
ment, are designed specifically to protect voltage-sensitive loads such as inte-
grated and discrete solid-state circuitry from damage due to overvoltage condi-
tions.

The OVP's comprise a fast-response silicon-controlled rectifier (SCR) crow-
bar, triggered by a signal from a solid-state vcltage comparator that is continu-
ally monitoring the power-supply output voltage. If this output level exceeds the
preset trip level of the OVP module, a firing signal is appiied to the SCR crowbar,
and the output voltage is reduced to 2.5 volts or less within 50 microseconds, pro-
tecting the load from possible damage.

Figure 7-1 defines the physical characteristics of the module, and Figure
7-2 details the component layout of the printed-circuit board (PCB), including a
schematic diagram of the system. Tables 7-1/-2/-3 1ist replaceable OVP parts.
7.2 INSTALLATION

The OVP's are designed to be attached to fixed, threaded studs at the rear
of the DCR-B supply, using the hardware supplied. The installation is as Follows:

1. Remove access cover, rear panel, and top cover.

2. Place spacers on the three PCB mounting studs {terminal strip side of
the rear chassis cutout).

3. Place fiber washers, and then shoulder washers on the two remaining
mounting studs.

4. Mount the OVP so that J1 on the PCB aligns with the 3-pin connector
(J5) on the rear chassis.

(&3]

Run OVP leads through the heatsink cutout, and along the chassis edge
to the output terminals.

6. Secure the OVP:

A. PCB: use a flat washer and locking nut on each of the three mount-
ing studs.

/-1



7.3

8.
9.

B. Heatsink: use a shoulder washer, flat washer and Tocking nut on
the two remaining mounting studs.

HEATSINK MUST BE INSULATED FROM CHASSIS.

Connect the gray wire to the positive output terminal, and the white
wire to the negative output terminal.

Turn the OVP potentiometer (R3, Figure 7-1) fully clockwise.

Replace top cover, rear panel and access cover.

OVP ADJUSTMENT

After installation, the OVP operating point is set as follows:

1.

With OVP potentiometer R3 (accessible through aperture in rear panel)
fully clockwise, set unit power to ON, and adjust front-panel control
to the desired trip point as indicated on the unit voltmeter.

Adjust R3 slowly counterclockwise until the OVP trips. Leave R3 in
this position.

Set unit power to OFF, and turn front-panel voltage control counter-
clockwise away from the trip point.

Apply unit power and adjust the supply output voltage to the desired
operating level.
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Table 7-1
Replaceahle Parts List

DCR-B OVP
DCR-B Moded
CIRCUTT A SORENSEN MANUFACTURER,
SYMBOL | A %%@ S DESCRIPTION PART NUMBER TYPE
Capacitors (uF unless noted)
c1 PP X P XX XEx] X 0.1, 250¢ 24-2015-13 SE, MMK
ce Wl xd i xfxtxix]x 0.47, 100V 24-2037-15 SE, MMK
Diodes
CRI x{xfxpxpxnlxpx)x 512 587565-2 SEM
CR2 Xl xpxx] x| x|x siz 587565-2 SEM
CR3 Xixlix|xdxixlxlx 1MN5242B 588101-15 MA
CR4 b xlx ] xdxdxl x| x IN753/1IN5234B 588101-9% MA
_____ CR5 Al XX xR xinix §12 587565-2 SEM
CR6 xl x| % x| xixix 1N4587 587571-5 WH
CR7 X1 x| % 281792 (SCR) 589339-2 GE, C52F
XX 251793 (SCR) - 589339-3 GE, Ch2A
X |l x | SCR 589339-9 GE, CB2E
X SCR 589339-11 GE, (625
IC1 Xl X EX] XX xlix| SN72710CNH 386-7277F4 71
Gl Xl xEx] xfx] xlx]x 2N2Z22A 386~7248P57 RCA
Resistors {ohms)
Ri ¥ Xix ~x x| X x| x 11.8K, 1/8W, 1% 586055-125 EL, MFL
R2 P KBEXD XEX] X)X X 2.2K, 2W, 10% 280-1147P86 AB, HB
R3 X 15K, 24, Var. 589337-17 BNS,3850A-166
X E 25K, 2W, Var. 589337-1¢ BNS,3859A-166
X 50K, 2W, Var. 589337-21 BNS,3859A-166
X 7EK, 2W, Var. 588337.22 BNS,3859A-166
X 100K, 2W, Var. 589337-23 BNS,385%9A-166
X 200K, 2W, Var. 580337~25 BNS,3859A-166
X 300K, 2, Var, £E89337-27 BNS,385%A-166
b3 760K, 2W, Var. 588337-29 BNS,385%A-166
R4 X X x| x)ix] x| x}x 1.2K, 1/2W, 10% 280-1147P77 AB, EB
R5 Xoxl b i x) xixi 330, 6.5W, 5% 586054-43 RCL, T~5
R6 X XE x| X x| x|ix| x 330, 24, 10% 280-1147P56 AB, HB
R7 XE X o] xfx] xfx]x 272, 1/2W, 10% 280-1145P14 AB, EB
R8 XPXd xd X %] xy %l x 3K, 1/2W, 5% 280-1145P90 AB, EB
71 P kb b X X x| x Pulse Transformer 585333-1 SR
J1 X b X oxd x| xlox i xgox PCB Connector 5ERBB93-1 Mo lex
o Miscellaneous
VP Assembly 500W
X 1oV 520334-1 SR
X 20V 589334-2 SR
X 40V 589334-3 SR
% a0V 588334-4 SR
X a0y 586334-5 SR
X 150V 585334-8 SR
X 300V 589334-7 SR
X 600V 589334-8 SR
QVP Assembly 1000W
* 1oV 589334-9 SR
X 20V 589334-10 SR
X 40V 589334-11 SR
X 60V 583334-12 SR
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Table 7-1
Replaceable Parts List
DCR-B QVP (Cont'd)

DCR-B Medel

CIRCUTT A SORENSEN MANUFACTURER,
SyMEOL | SIS ///// DESCRIPTTON PART NUMBER TYPE
cont'd 5 OVP Assembly 1000 (cont®d}
X 30V 589334-13 SR
X 150¥ 589334-14 SR
% 300V 589334-15 SR
X 600V 589334-16 SR
0P Assembly 1800W/2700W
10V 589334-17 SR
20V 589334-18 SR
a0y 5§9334-19 SR
60Y 589334-20/21 | SR
X 80V 589334-22 SR
X 150V 589334-23 SR
X 300V £89334-24 SR
X 600V £89334-25 SR
OVP PCB Assembly
589308-1 5R
5§9308-2 SR
589308-3 SR
589308-4 SR
X 5893085 SR
% 589308-6 SR
X 589308-7 SR
x| 5893088 SR

Unit Voltage
0, 20v

40, 60, 80V {500W)
40, 60, 80V (1000W)

150V (1000wW)

150, 300V (5004)

300V (1000W)
60OV

Unit Voltage

10, 20, 40V
60, 80V
150, 300V
600V

Description

75Y PIV
150V PIV
150V PIV
300V PIV
500V PIV
500V PIV
100av PIV

Bescription

SCR {2N1792)
SCR {2N1793)
SCR
SCR

Table 7-2

Sorensen

26~1161-2
26-178-3

26-1161-3
26-1161-5
26-178-6

26-1161-8
26-1159-6

Table 7-3

Sorensen
Part No.

589339-2
5833393
589339-9
589336-11

OVP-CROWBAR RECTIFIER CR7 (500/100W SERIES)

Wir./Type

GE C45F
GE 2N683C
GE C4BA
GE C45B
GE 2N688C
GE €450
GE C137P

QVP-CROWBAR RECTIFIER CR7 (1800/2700W SERIES)

GE CH2F
GE C52A
GE C52E
GL C52%
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WESTERN AREA

Certified Test Equipment Sales, inc.
60% Easy Street

Garland, Texas 75042

Tel: (214)53h-3446

Chris-Tec

5366 Kimberly Road

P. 0. Box 1010

Minnetonka, Minnesota 55343
Tel: (612}935-1337

General Electric Instrumentation Service
3840 W. Clarendon Street

Phoenix, Arizona 85017

Tel: [(6023}278-8515

Genera! Electric Instrumentation Service
4690 South Park Avenue

Tucson, Arizona B571k

Tel: (602)294-3139

J. D. & Associates

1012 Morse Avenue, Suite b
Sunnyvale, California 94086
Tel: {k0B)734-5529

Missour! Research tabs Inc.
630 Haines Avenue N, W.
Albuguerque, New Mexico 87102
Tel: ({505)243-4772

Staus Engineering

Unit 26, 1900 Tyler Avenue

South E! Monte, California 91733
Tel: {213)442-3634

A-Tek

14824 Northeast 31st Circle
Redmond, Washington 98052
Tel: (206)885-6963

EASTERN AREA

Ampower Electronic instrument Co., knec.
26 Just Read

Fairfield, New Jersey 07006

Tel: {201}227-7720

FIELD SERVICE REPRESENTATIVES

EASTERN AREA (cont'd)

Applied Metrology !nc.
10067 ¥. 2nd Street
Laure}, Maryiand 20810
Tel: {301}953-1010

B and C Instruments Inc.
2100 Redstone Road
Huntsvilie, Alabama 35803
Tel: ({205)883-6530

Comtel Instrument Company
5827 Mayfield Road
Cieveland, Dhio 45429
Tet: (216}442-8080

Lemtel {nstrument Company
21223 Hilltap Street

P.0. Box 5034

Southfield, Michigan 48037
Ted:  (313}358-2505

Valley Instrument Company
491 Clover MIl] Road
Exton, Pennsylvania 19341
Tel: (215)363-2650

KEW ENGLAND AREA

Sorensen Company

676 tsland Pond Road
Manchester, N. H. 03103
Tel: {603)668-4500

FCREIGN AREA
CARADA

Brunelle Instrument Lompany

651 St. Paul

Sherbrooke, P.0., Canada JiH2B6
Tel: (819)569-1408

ENGLAND

Best Products Ltd.

Electronic Division

Ranelagh House

Felixstowe, Suffolk

England Iptl 7JHB

Tel: Felixstowe (039-42) 3154

SWITZERLAND

Sorensen AG
Halbartenstrasse 5h
CH 5430 Wettingen
Switzerland

Tel: {056 2651 16)

(4779}

IRENSEN

POWER SUPPLIES




