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FIVE-YEAR WARRANTY

Sorensen Company warrants all parts of equipment of its manuiacture, except special purpose tubes and semi-
conductor devices which carry their own manufaciurer's warranty, to be free from defecis caused by faulty
material or poor workmanship. Sorensen Company wareanis iis producis 1o conform to applicable commercial
or milifary specifications when confirmed on the Order Acknowledgment form 1o be free from defects caused by
faulty material or poor workmanship. Sorensen Company's obligation is limifed under the warranty 1o repair or
replacement of products in kind, or at lis option to issuance of a credit of original purchase price. Returns must

be accompanled by a Sorensen Company Return RMaterial Authorizaiion form and conform io standard
conditions for adjustment. The aforesald warranty shall expire five {5} years following the last day of the month
of shipment from Sorensen Company s plant. The foregoing states the entire warranty extended by Sorensen
Company. No other warranty, expressed or implied, Is made and, specifically, Sorensen Company makes no
warranty of merchantability or fitness for any purpose. in no case shall Sorensen Company be liable for any
special or conseguential damages. Authorization must be obtained prior to return of defective items.
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SECTION 1
INTRODUCTION

1.1 INTRODUCTION

This manual contains operation and maintenance data on the 1000 watt units of
the DCR-B series Sorensen Power Supplies. It is intended to familiarize the
user with the functioning of the unit, to introduce the wvaried applications to
which the unit may be adapted, and to furnish sufficient maintenance data to
assure long operating life.

Six major sections form the manual divisions. Section 1 containg 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 adapiing units to various applications, comprise section 3. Sections 4 and 5
provide the principles of operation and maintenance procedures respectively.
System drawings and the replacement parts list are provided in section 6.

1.2 DESCRIPTION

1.2.1 General

Designed for either bench or rack use, the typical DCR-B power supply pro-
vides a highly regulated, precise dc output, adjustable over a wide range.
It operates from a nominal 115 Vac (208/220/230 Vac inputs are available as op-
tions) and exhibits a rapid response to transients, both load and line.

DCR-B series supplies are phase controlled type with SCR's (Silicon Controlied
Rectifiers) or Triacs at the input to the transformer, followed by a passive LC
filter. This design allows for a wide range of output voltages, simplicity of
design, and offers large amounts of regulated power at relatively high efficiencies
compared to linear regulators.

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

All controls used during normal operation, except the OVP control, are mounted
on the front panel. These include a power circuit breaker, FINE and COARSE
VOLTAGE adjust potentiometers, and FINE and COARSE CURRENT adjust poten-
tiometers. The system output is taken across a terminal pair at rear terminal
strip TB2.

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

1.2.2 Automatic Crossover

There are two basic operaling modes, voltage and current. In the voltage mode,
the voltage is held constant while the current varies with the load. 1In the cur-
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rent mode, the voltage wvaries, and current is held constant. The automatic
crossover feature enables the unit to switch operating modes as a function of load
requirements. If, for example, load current attempts to increase above a presel
current limit, the unit will switch operation automatically from the wvoltage to the
current mode. In this mode, the current will be regulated at the value preset
on the front panel. If load requirements are lowered, return to the voltage requ-
lating mode will occur automatically. Two red panel lamps indicate whether oper-
ating in the voltage or current mode.

1.2.3 Remote Sensing

Terminals located on rear-mounted terminal board TE3 offer a means of extend-
ing a unit's regulating point from the output terminals to the load. This ef-
fectively compensates for wvariations in the load lead woltage drop. Section 3
outlines the connections for remoie sensing.

1.2.4 Series Operation

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

1.2.5 Parallel Cperation

Paraliel operation may be used to service those applications requiring an output
current higher than a single supply can provide. Using a master/slave ap-
proach, a maximum of four units can be connected in parallel. An aiternate
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 will be
the sum of the regulations for the individual settings plus the output voltage
differences between units at no load.

1.2.6 Remote Programming

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

1.2.7 Unit Shutdown Circuit

In the DCR-B line, application of the plus (+) sense (terminal 1 of TB3) to the
shutdown terminal (terminal 11 of TB3) instantly shuts down the supply. This
function can provide unit protection by connecting a temperature or voltage sen-
sitive switch (or transistor) in this line 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; if applied to the
slave unit, only that unit is affected and the system output is reduced according-
ly.

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

Introduction 1-2 Rev B (7/84)
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SECTION 2
INSTALLATION

2.1 GENERAL

After unpacking, perform initial inspections and preliminary electrical check pro-
cedures to assure thal the unit is in good working order. If it is determined
that the unit is damaged, the carrier should be notified immediately. Repair
problems should be directed to the nearest Sorensen representative, or 1o the
factory.

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

Inspect panel and chassis for scratches, dents and chips.

Turn front panel voltage and current controls from stop to stop. Ro-
tation should be smooth through a 300 degree rotation.

3. Check meter faces for cracked or broken windows. Check each meter
pointer for zerc indication. If necessary, use adjust screw to bring
indicator 1o zero.

Lock for cracked or broken lenses on indicating lights.

5. Alternate power switch between ON and OFF. Action should be both
positive and audible. Return switch to OFF position.

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

7. Remove top cover retaining screws. Inspect components and printed
circuit board for damage.

2.3 ELECTRICAL INSTALLATION

Standard units are shipped ready for use with nominal 115 Vac input, but may be
factory or field modified to operate from a nominal 208, 220 or 230 wvoit input.
(M1, M2 M3 options respectively).

[nput power connections are made to the INPUT terminal board (TB2) at the rear
of the supply. Connect No. 12 wires to the terminals; high line to AC (1), low
to AC (common) (3) and ground wire to the center {GND) (2) terminal.

2.4 MECHANICAL INSTALLATION

As received, the unit is ready for bench use. To adapt for rack mounting, sim-
ply remove feet and reinstall the feet retaining screws. As the unit is convection
cooled, and the feet normally allow air to enter through the bottom, care must be
taken when rack mounting to assure free air flow.

Installation . 2-1 Rev B (7/84)



2.5

2.5.1

CAUTION

During installation, if two or more supplies are
to be rack mounted or otherwise stacked, the
operating ambient of the upper units shouid
not exceed 71°C/160°F. OQOutput current must
be derated according to specifications for am-
bients abowve 4G°C/104°F,

ELECTRICAL CHECK

Voltage Mode

To check voltage mode operation, proceed as follows:

1.

2.

2.5.2

Set POWER switch to OFF. Connect input as per paragraph 2.3.

Turn COARSE and FINE VOLTAGE controls fully counterclockwise; turn
COARSE and FINE CURRENT controls fully clockwise.

Set unit power switch to ON with zero load current.

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

with the pointer at half scale, rotate the FINE VOLTAGE control from
stop to stop. The wvoltage should vary approximately 0.4% of maximum
output voltage.

Current Mode

With unit power OFT, turn COARSE and FINE CURRENT controis fully
counterclockwise. Set COARSE VOLTAGE control to its mid position.

Connect a wire, of sufficient gauge to handle full ocutput current, a-
cross the output terminals.

Set unit power to ON. The CURRENT mode indicator will illuminate.
Rotate CCOARSE CURRENT control slowly clockwise until a current indi-
cation appears. Continue clockwise rotation; the meter indication will

increase accordingly.

Set unit power to OFF, and remove shorting wire.

Installation 2-2 Rev B (7/84)



SECTION 3
OPERATION

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 applications
including remote sensing, remote programming, and series and parallel operation.
Table 3-1 identifies the operating controls shown in Tigure 3-1, and describes
their functions.

WARNING

Full system wvoltage appears across the unit
cutput terminais. Follow operating procedures
exactly and do not make terminal board or load-
terminal alterations with unit power ON.

*High wvoltage output and loss of current limiting
can result from loosening or removing links on
rear mounted terminal board TB3. This may
result in personnel injury and damage to equip-
ment. Do not remove or lcosen any links un-
less specifically instructed in the following
procedures.

CAUTION

This unit contains an integral OVP device.
This device places a short circuit across the
output terminals when the OVP tirip level set-
ting is exceeded. If the load contains large ca-
pacitors or an active load (such as a battery),
the stored energy in the load will be discharged
into the OVP device. This discharge may injure
the OVP and/or the load. Connect a series
dicde in the output lead to block the load dis-
charge, in such cases. See Figure 3-9 for typ-
ical diode connection and types.

Operation 3-1 Rev B (7/84)



Tabie 3-1 Front Panel Controls and Indicators
CONTROL/INBICATOR FUNCT1ION
POWLER switch & 125-volt, 50 ampere circuit breaker used to
{CB1) connect or disconnect input line voltage.
POWER indicator A white light connected across the primary of
(DS1) input transformer T2Z. Tliuminates when the

Panel voltmeter (M1)

COARSE VOLTAGE adjust
(R8)

VOLTAGE mode indicator
(hs2)

FINE VOLTAGE adjust and
FINE CURRENT adjust
(RO/R12)

COARSE CURRENT adjust
(R11)

CURRENT mode dindicator
(Ds3)

Panel current meter (M2)

enit POWER switch is in the ON poesition.

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

A 12K ohm potentiometer across which the ref-
erence voltage for voltage-mode operation 1is
developed. Used to adjust the output voltage.

A red light which illmminates when the unit is
operating in the voltage-regulating mode.

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

A 650 ohm potentiometer used in the first stage
of the current-mode amplifier to vary the ref-
erence, and subsequently the output current.

A red light which illuminates when the unit is
operating in the current regulating mode.

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

“*In local sense mode only;

across load.

when remecte sensing is used, indicates voltage

R3 - OVP ADJLUIST (REAR PANEL)

81 DSt

R8 DS2 RS A11 DS$3  Ri2 M2

Figure 3-1 DCR-B Controls and Indicators

Cperation
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Remote Shutdown: Sink 1 mA to Regulator Common. ———-————— (:)
Internal Current Shunt, Positive.—-— —— = ——— — — = = o = — o (:) \

Approx. 0.4V for

rated output.
Internal Current Shunt, Negative. w e o oo — — — — — o o — — e e (:)

> | CURRENT CONTROL
Current Programming:
Resistance: Remove jumper 7-8, connect program
resistor between 4-5.

Voltage: Remove jumper 7-8, connect signal {Pos) (:) /
to 8, return to §.

©

Voltage Programming:

Resistance: Remove jumper 5-6, connect program
resistor between 4-5.

Voltage: Remove jumper 3-4, connect signal (:) . .
(0-10V) to 3 (positive), return to 1. > VOLTAGE CONTROL
Variable reference output, 0-10V.-—-—-—-=-——-——-— =~ mww—m——"———72 (:)
Error Amplifier Input.— — —— — 0 e — — e e (:) /
Qutput Voltage Sense NEG (:) (=)

Sense current = 1.0mA (Neg Lead)
20mA (Pos Lead)} (typical) QUTPUT SENSE

il

Load Circuit Burden = .5V/Lead.

(Regulator Common) -POS (:) (+)
2(- sense) is jumpered to - QUTPUT
1{+ sense) is jumpered to + OUTPUT

Figure 3-2 Control PCB Barrier Strip Connections
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3.2 VOLTAGE MODE OPERATION

3.2.1 Local Sensing

DCR-B series units are shipped ready for use in the local sensing configuration,
that is, with unit regulation occurring at the output terminals. Local sensing
is usually acceptable for applications where the load current is nearly constant
(or when large output conductors are used). In special applications (where load
regulation is critical) remocte sensing may be used (see para. 3.2.2). To operate
unit in the voltage mode and local sensing configuration, proceed as follows:

1. Rotate the VOLTAGE controls fully counterclockwise, and the CURRENT
controls fully clockwise.

With unit power OFF, connect appropriate input voltage.
Set unit power to ON. Power light will illuminate.

4. Rotate COARSE VOLTAGE conirol until the unit voltmeter indicates the
desired output voltage. Use FINE VOLTAGE control for small adjust-
ments.

Set unit power to QFF.

6. Remove rear cover and connect load lines to output terminals. Replace
cover.

7. Set unit power to ON, é‘nd turn CURRENT control to the desired cur-
rent limiting wvalue. POWER light will illuminate, and the unit is in
voltage mode operation.

NOTE

with unit in the wvoltage mode, an increase in
ioad current requirements above the wvaiue set
in step 7 will cause an automatic crossover 1o
the current mode {current limiting). The cur-
rent mode indicator DS$3, will illuminate when
this occurs.

3.2.2 Remote Sensing {(Figure 3-3)

In the remote sensing condition, voltage regulation is at the load rather than at
the unit ocutput terminals. This compensates for voltage drop vartations in the
load lines.

NOTE

Voltage drop should not exceed 3 volts maximum
per load lead, 1 wvoit maximum on 150 to 600V
models. Voitage across the load is equal 1o
voltage output of the unit minus line drops.

On high voltage models (150 to 600V), the 3V drop in the external load lines may
cause damage to the DCR control amplifier under load short circuit conditions. A
large portion of the rated output voltage is dropped across the load lines under
the load short condition, and this high voltage will enter the amplifier causing
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damage. For this reason, it is recommended that remote sensing be avoided, or
that the external line drop not exceed 1 wvolt per load line on the 150 to 600 Vdc
models.

Note that a heavy pulse load can act the same as a momentary load short, and
may damage the amplifier under remote sense conditions.

Consult the factory for recommendations if you intend to use remote sense under
load shorting (or pulse loading) conditions.

glolololoI0loIoIo0Io

TB3

Figure 3-3 Remote Sensing Connections
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+SENSE (O

L0150

+our O AVAYAY. A

WIRE RESISTANCE _
.15V LOST ,/""' ~

PCR-B output ~ T 7 \\ LOAD T 104
50.3V ] VOLTS A ‘rgﬂs = 50
10A < /

. 10A -
0158 ——
-outT O NN\ B
WIRE RESISTANCE
SSENSE O 15V LOST

Figure 3-4 [llustration of Load Lead Resistance (Remote Sensing)

To adapt unit for remocte sensing operation, proceed as follows:

1. With no lcad on the unit, apply input power and set ouiput voltage 1o
the desired wvalue; then set POWER switch to OFF.

2. Remove rear cover and disconnect red and black wires going from the
plus and minus output terminals to the plus and minus sense terminals.

3. Run output lead from the lcad, through the holes in the rear cover, to
the plus and minus output terminals.

4. Connect sensing leads from plus sense and minus senge terminals to
the load. Observe Polarity. To reduce siray pickup, use shielded

cable (shield g¢grounded at the supply) or a twisted pair of wires for
sensing leads.

5. Replace the rear access cover and set POWER switch to ON.

3.2.3 Resistance Programming Voltage Mode (Figure 3-5)

The output voltage of any model in the DCR-B series may be controlled from re-
mote locations by connecting a resistance (fixed or variable) into the voltage mode
amplifier reference circuit. Terminals on rear terminal board TB3 are provided
for this purpose,

The chms/velt sensitivity for each unit is listed in the specifications {para. 1.4).
The programming resistor should have a low temperature coefficient (£30 ppm),
and should dissipate approximately 10 milliwatts. Programming current is approx-
imately 1.0 milliampere. If changes in the programmed cutput are to be made by
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abrupt changes in programming resistance, make before break switching should be

used.

5é®%30@@@0®

THB1
C . J
- 17,:"}\ +

(()=2)!GND
S

=

Figure 3-5 Voltage Mode Programming Cennections

To adapt unit to resistance programming operation, proceed as follows:

1.
2.

Operation

Set unit power to OTF.

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

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

Rotate CURRENT controls to desired limiting wvalue. Remove input
power, and connect load to output terminals.

Set POWER switch to ON. Unit will now supply programmed voltage to
load.

CAUTION

If programming operation is to be discontinued,
set POWER switch to OFF, remove programming
resistor, and reconnect link between terminals 5
and 6.
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NOTE

Panel controls are disabled when unit is con-
nected Iin this way.

3.2.4 Signal Programming Voltage Mode

A fixed or wvariable voltage signal may be fed into the voltage mode amplifier
circuit to provide a fixed or variable voltage output. The selected signal source
output should be floating, unless the positive output of the supply is grounded.
The required signal is 0-10V capable of scurcing 1 mA. Proceed as follows:

1. Set POWER switch to OFF.

2. Remove link from between terminals 3 and 4 of TR3.

3. Connect the signal source beiween terminais 3 and 1 of TB3. Observe
Polarity (positive end to terminal 3). Signal level should not exceed 10
volts.

CAUTION

tf programming voltage exceeds 10V, excessive
voltage could occur which can damage the unit.

3.3 CURRENT MODE OPERATION

In current mode operation, the current cutput is regulated at the wvalue deter-
mined by the setting of the current controls. The output voltage varies as a
function of load. To operate unit in the current mode proceed as follows:

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

2. Set POWER switch to ON.

Rotate COARSE VOLTAGE control clockwise until unit wvoltmeter indi-
cates the desired voltage limit.

4. Set POWER switch to OFF.
Connect load to output terminals. = Observe Polarity.

6. Set POWER switch fo ON, and turn CURRENT contrels to desired cur-
rent regulation setting. POWER and CURRENT MODE lights will illumi-
nate, and unit will deliver constant, regulated current to load.

NOTE

Any output instabitity (such as oscillations
due to inductive loading) can be eliminated by
adjusting potentiometer R45 on the unit PCB.

If voltage Increases above the limit set in step
3 preceding, unit will automatically cross over
to voltage mode operation,
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3.3.1

Resistance Programming Current Mode {Figure 3-6)

DCR-B supplies may be programmed externally to provide output current. This
is done by inserting a fixed or variable resistance into the current mode amplifier

reference

circuit. The programming resistor selected should have a low tempera-

ture coefficient (30 ppm) and should dissipate approximately 0.5 milliwatt. Pro-

gramming

current is approximately 1.0 milliampere.

6@@@@6@%300

Figure 3-6 Current Mode Programming Connections

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

1.

Operation

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

Insert programming resistor between terminals 8 and 9.

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

Set POWER switch to OFF and connect load leads to output terminals.
Observe Polarity.

Set POWER switch to ON. POWER and CURRENT mode indicators will
illuminate.
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CAUTION

If resistance programming is 1o be discontinued,
sel POWER switch to OFF, remove programming
device, and reconnect link between terminals 7
and 8.

3.3.2 Signal Programming Current Mode

The procedure for adapting a DCR-B unit to current mode signal programming is
identical to that for current mode resistance programming except that the signal
source, (488 DAP or equivalent) rather than a programming resistor, is connected
across terminals 8 and 9. A floating (ungrounded) signal source capable of sink-
ing approximately 1.0 mA should be selected, and twisted wires should be used
for the interconnecting leads. For a full range variation in unit oulput current,
signal must have 0 to 400 mV volt range.

CAUTION

Do not appiy more than 400 mV to the DCR-B,
as the DCR-B current limit wiil be dangerously
nigh.

3.3.3 Alternate Current Programming Method

This alternate programming method is recommended for the DCR-B power supply.
These models are designed to accept control inputs of 400 mV. ‘This diode-iso-
lated current-sink method, while somewhat more complex to implement, provides
a maximum current limit of 115% regardliess of inadvertent errors in control input.

Figure 3-7 illustrates unit interconnection for the DCR-B power Supply Series.
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488 DAP CONTROLLER

OR EQUIVALENT 183
+$ 1 4S9+ I+ ooUuT
CR1
Y D S e - L. ooUT

R1
3900

r...l
L W

SIGNAL SOQURCE
{488 DAP OR
EQUIVALENT)

DCR~B
OPEN

LINK

1

R2
1008

&=
=
Ww o~ O t»n

R1
R2
CR1

3908, 1/4wW, 2%, 100 PPM
1008, 1/2W, TRIMPOT, CERMET, 100 PPM OR BETTER
1N6263 SCHOTTKY $1ODE

9 A

Figure 3-7 DCR-B Interconnections (Current Programming)
3.3.3.1 Calibration Procedure

1. Turn signal source ON, DCR-B power OFF.
Program signal source to zero output voltage.

3. Set the DCR-B panel voltage control fully clockwise (or to desired volt-
age limit).
4.  Short the DCR-B output terminals and apply DCR-B input power.
5. Set zero current adjust potentiometer R53 on the DCR-B PCB to the
point where the output current just drops to zero.
NOTE
A smalt positive current is desirabie to insure
that the zerc is not set too low.
Set signal source and DCR-B power OFF.

Disconnect the signal source from terminals 7 and 8 of the DCR-B.
Short DCR-B output.

Turn DCR-B power ON.

9. Set external pot (RZ in Figure 3-7) to obtain 115% of rated DCR-B
output current.

10.  Turn DCR-B power OFF.
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11. Reconnect the signal source connections removed in step 7.
2. Turn the signal source and the DCR-B power ON.
13. Set the signal source for 400 mV output.

14. Vary the signal source output slightly until the rated full scale dc¢ out-
put current of the DCR-B is obtained. (e.g., DCR40-25B may require
385 mV for 40A output).

15. Using output voltage obtained in step 13 to calculate the program con-
stant (Amps output per control supply input). For example: Assume
that a voltage of 385 mV is required to obtain a full 25A output. The
formula would be as follows:

DCR-B Amps Out = Amps/mV

Signal Source mV Out

PROGRAM CONSTANT =

(e.g.) 25A  _ ‘
FEE TN 0.065 Amps/mV

16. Remove DCR-B ocutput short.

Overvoltage from the signal source will only produce 115% of rated output cur-
rent.

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 paralleling.
Fach method has its advantages. In master/slave operation the ocutput voltage
regulation is maintained, but only four units may be paralleled; with the direct
method, there iz no limit to the number of units which may be paralleled and no
current derating is required. Output voltage regulation, however, does deterio-
rate.

3.4.1 Direct Paralleling (Figure 3~8)

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 oulput.
Attempt to match individual unit outputs with FINE VOLTAGE controls.

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

3. If remote sensing is toc 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.

The unit supplying the highest voltage will supply the load, as it is impossible to
identically match the output voltages. If the load requirements exceed the sefling
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 load
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will be supplied by the second unit up to its current limit setting. Regulation,

therefore, will be the sum of the regulations of the units plus the difference
in the voltage settings.

UNIT 1 UNIT 2
+8 -~8 48

DOOMOOOO: o0

TB3

LOAD

For remote sensing, connect both unit + and - terminals directly to the load
instead of output terminal board. OBSERVE POLARITY. TFYorward diode types listed
in Table 3-3 for series connection will be adequate. Heatsinking is also neces-
sary.

Figure 3-8 Direct Parallel Connections

3.4.2 Master/Slave Paralleling (Figure 3-9)

To connect two units in parallel, proceed as follows:

NOTE

Up to three slave units may be added by ex-
tending this procedure.

1. With no load applied, set master unit POWER switch to ON, and adjust
voltage to desired system output (plus total load 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
leads of approximately equal length. Observe Polarity.

3. Disconnect link between terminals 7 and 8 on slave unit. Set slave
voltage controls fully clockwise. Connect a wire between terminal 8 of
the slave unit and terminal 10 of the master unit.
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4. Set master unit POWER switch to ON, and then set the slave unit POW-
ER switch to on.

Adjust control R53 (on Control PCB) to balance the output currents he-
tween the paralleied units.

o

Note that the units should be adjusted for equal output currents using
the heaviest load (i.e., with both units operating near full load rating).

MASTER SLAVE
Sl =G T8e: | +8 -3

QOOOOOOOOCIODOOOOOE
|

LOAD

4

Forward diode types listed in Table 3~3 for series connection will be adequate.
Heatsinking is also necessary.

Figure 3-9 Master/Slave Connections, Parallel Operation
3.5 SERIES OPERATION

3.5.1 Direct Series Connections (Figure 3-10)

DCR-B supplies may be directly series connected up to a total output of 200 Vdc
(150/300/600 wvolt models, two in series). System regulation is the sum of the
regulations of all units.

The procedure is outlined for connecting two units in series. Additional units
may be connected by repeating the procedure for each.

NOTE
Series connected units may be adapted to resist~
ance or signal programming. Be sure pro-

gramming device is isolated from ground suffi-
ciently to withstand maximum series operating
potential.
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[l

4.

wWith no load connected, set each unit to its desired output voltage
fevel, and appropriate current limiting value.

Set the POWER switch of each unit te OFF.

Interconnect units as shown in igure 3-10.

CAUTION

Rectifiers (and heat sinks where required)
must be connected across the output terminals
of each unit as shown in the figure. This will
prevent damage to the ouipul capacitors. Spe-
cific rectifier types are listed in Table 3-3.

Set unit power switches to ON. Units operate with independently ad-
justable outputs, and the power to each may be set ON or OFF sepa-
rately.

UNIT 1 45 -8 UNIT 2

OOOOOOOGC 7 0OOOOOOOC

LOAD

See Table

Operation

3-3 for diode wvalues

Figure 3-10 Direct Series Connections (Remote Sensing)
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3.5.2 Master/Slave Connections (Figure 3-11)

The wvoltage range of a DCR-B power supply system can be increased by series
-connecting units up to a total rated output of 200 Vdc (150/300/600 volt models,
two in series) in a master/slave configuration. Two 40 wvolt supplies thus
connected provide 0 to 80 volt range capability with voltage programming neces-
sary only on one unit., External components required are two wire-wound resis-
tors (RA and RB in the figure), a 15 p¥ bypass capacitor to eliminate noise feed-
through and a shunt power rectifier across the output terminals of each unit.

Assuming Iwo supplies with the same output ratings are to be used, (consult
factory for connecting dissimilar units), connect as shown in Figure 3-11. RA
and RB are low TC, wire-wound resistors of 5 watlts rating or greater. Resis-
tance 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 application.

NOTE

For more than two units (with identical output
ratings) connected in series, RB remains 10K,
and RA is calculated using the formula:

RA = 109 (Vo - 10)/X

where Vo is the voltage of the master supply,
and X is the number of units in the system.

MASTER SLAVE

+8 -8
ololelolololala

\Z
O
(<)
©
©
(e
.
()

TB3

CR2 &

See Table 3-2 for resistor values
See Table 3-3 for diode values

Figure 3-11 Master/Slave Connections Series Operation
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Table 3-2 RA/RB Values--Two Identical
DCR~B Units Series Connected

(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

*For 10 wvolt units, terminal 3 of the slave unit is connected directly to
the plus (+) sense terminal of the master unit.

Table 3-3 Recommended Rectifiers, Series Opevation

DCR Sorensen Heatsink®*
Model Mfr.-Type Part No. Dim. Inches (mm)
10-80B IR - 1IN4BB7 587571-1 8 x 8 x 1/8
IN4SBTRY 587571-3 (203) x (203) x (3)
20-508 IR - 1IN4587 587571-1 5% 5 x 1/8
IN4BBTIR" 587571-3 (127) x (127) x (3)
40-25B GE - 1IN1184A 587382-2 4w 4 x 1/8
IN1184AR% 587382-7 (102) = (102) x (3)
60-18B GE - IN1184A 587382-2 3.5 x 3.5 x 1/8
1N1184AR™ 587382-7 (89) % (89) x (3)
80-12B GE -~ IN1200A 587393-1 3%x 3 x 1/32
IN1200AR~ 587393~5 (76) x (76) x (.8)
150-68 GE - 1IN1202A 587393~2 1.75 x 1.75 x 1/32
IN1202AR% 587393-6 (46) x (44) x (.8)
300-3B Semtech, 3A 400V 587566-3 None Required
600-1.5B Semtech-3A 800V 587566~-5 None Reguired

“Reverse-polarity rectifiers
**Flat aluminum plate
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With POWER switches OFF, connect each unit to an appropriate input power source
{115/208/220/230 Vac). All units in the system can be connected through a
common ac line OFF/CN switch. Froceed as foliows:

1. Set the COARSE and T'INE CURRENT controls of each unit fully clock-
wise.,
Set the slave unit POWER switch to ON.

Set the master unit COARSE and FPINE VOLTAGE controls fully counter-
clockwise, and set its POWER swiich 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.

NOTES

- System output for series connected units of
different power ratings will be the sum of the
individuat unit voltages, at a maximum current
level equal to that of the lowest unit current
rating.

in multiple unit operation, a greater time
lag must be anticipated to reach full system
cutput at each power turn on.

3.6 UNIT SHUTDOWN CIRCUIT

In the DCR-B line, shuidown is accomplished by connecting terminal 11 of TB3
to the positive sense (terminal 1 of TB3). This connection may be metallic, (reed
relay or wire) or may be a transistor or optical coupler. The device must sink
approximately 2 mA from terminal 11, such that pin 11 drops below approximately
10 wvolts relative to (+) sense. The relay {or transistor) used for shutdown
should be rated for 20V. Since the transistor will be connected to the (+) Sense
output, this device must be isolated (floating) such as through an opto-isolator.
An example is in the master/slave connection of two DCR-B power supplies. If
the shutdown function is adapted to the master unit, the system output goes to
zero; if applied to the slave unit, only that unit is affected and the system out-
put is reduced accordingly.

3.7 OvVP

The OVP is a fast response silicon controlled rectifier (SCR) crowbar circuit.

3.7.1 OVP Adjustment

The OVP operating point is set as follows:

1. with OVP potentiometer R3 (accessible through hole 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. It is recommended
that the OVP trip level be selected at least 10% higher than the desired
operating level, to prevent nuisance irip-out.

Operation 3-18 Rev BB (7/84)



3.7.2

Operation

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

Cautions

CAUTION

Paraiiel operation requires protective diodes.
See Figure 3-8 and 3-9.

CAUTION

tf the DCR-B is used with an energy storage
type of load (e.g., batteries or large capacitor
or inductor banks) protective diodes must be
used in series with the negative load lead as
shown in Figures 3-8 and 3-9. This precaution
must be taken to prevent energy stored in the
external device or load being absorbed by the
OVP crowbar SCR. Due to the limited energy
capabilities of the SCR, damage could occur to
the SCR and, perbhaps, the load.

3-19

Leave R3 in

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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4.3 BLOCK DIAGRAM ANALYSIS (Figure 4-2)

The ac input voltage is first applied to CR7 (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 line or load changes.

To accomplish this, the control circuits issue a phase adjusted firing pulse to CR7
once during each half cycle of the input ac wvoltage. These circuits continucusly
sample the output voltage, which establishes the precise time at which the firing
puise is to be generated. The phase controlled ac voltage is stepped up or down
by power transformer T1, and coupled through a full-wave rectifier and filtering
circuits to the output terminais.

Feedback signals from the output back to CR7 originate in the constant voltage/
current error amplifiers ICZ/IC5. In the constant voltage mode, IC2 continuously
compares the supply output with a reference voltage generated by a variable
reference programming circuit, (IC3). A difference in these vcltages appears as
an error signal, which is delivered to amplifier IC2. This dc¢ error signal is ap-
plied to Q5 (comparator input #1). A sawtooth ramp voltage, generated by Q3,
R15, and C6, is applied to Q4 {(comparator input #2). The comparator output
(across R17) sets the conduction angle of blocking oscillator ©@2. The duration
of Q2 conduction is directly proportional to the error signal, and its output trig-
gers CR7 into conduction. CR7 acts as a switch, whose firing angle is dependent
on the magnitude of dc error signal, thus controlling the overall supply output.

Similarly, in the constant current mode, changes in line or load are sensed by
R12, in series with the output. It is then amplified by IC5, and applied 1o Q5
comparator input. Output control from this point is essentially the same as in
the constant voltage analysis, above.

4.4 DETAILED CIRCUIT DESCRIPTION

NOTE

All component/circuit callouts are referenced to
PCB schematic diagram Figure 6-1 unless other-
wise noted.

4.4.1 Reference and Bias Supplies

The precisely regulated voltage required for operation of the control circuiiry
is produced by a reference supply consisting of zener diodes CR1/CR4, opera-
tional amplifier IC1, passing stage Q1, transformer T2 and center-tapped full
wave rectifier CR5/CR6. {See main schematic),

The reference supply output appears across a comparison bridge composed of
divider R4/R5, zener CR4, and R6. Error signals are sensed across this bridge
and amplified by ICl1. The wvariable 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 volts (Figure 4-3).

Theory of Operation 4-3 Rev B (7/84)



ABSORBED
YOLTAGE

\ REGULATED
SUTPUT

tNFUT WLTAGE

pe

- /// ///,/

T P

/ // o

/ -
PALLING
STAGE

—ete —
_;,1_.4',

bt fe—  CONTROL

Figure 4-3 Passing Stage Principle

To illustrate circuit operation, assume an increase in the T2 (Figure 6-4} supply
output. Pin 2 of IC1 will become more negative, and the output at pin 6 more
positive, tending to turn QL off. The reduction in drive current increases the
impedance of Q1, and consequently its absorbed voltage, resulting in precise
regulation of reference supply output.

Several other bias supplies are used to power the control circuilry:

1. +20 volts from CR5. Note that there is no filtering on this 20 volt out-
put. (See waveforms in Figure 6-1). This signal is used as a time
reference to the ac line. The +20 wvolt source is then gated through
CR6, filtered by C2 and zener regulated by R35 and CR17 to provide
the +16 Vdc primary operating power for the control PCB.

2.  CR23 and R51 utilize the +16 Vdc to generate and precisely regulate
the +11.7V for the current amplifier reference voltage.

3. 430 Vdc unregulated (CR3 and CR4 on the overall schematic) is used to
operate the current/voltage mode lamps.

4.4.2 Voltage Mode Section

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

Pin 3 of IC3 is connected to plus sense. Tront panel voltage controls R10/R11
function as variable feedback resistances from IC3 pin 6 to 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 obtained at pin 6 of IC3.
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The main error amplifier is 1C2. Pin 4 of IC2 is at virtual dc ground since pin
5 is at ground (+sense). Thus the current through R25 can be varied from 0
to 1 milliampere. This current, through R26, programs the supply to the desired
output. IC2 pin 5 senses this output, and compares it to the voltage developed
at 1C2 pin 4. The resultant is an error signal, amplified by IC2, and coupled to
R16 through the emitter of Q5.

An illustration of circuit operation: An increase in system culput drives ICZ pin
4 more negative. 1C2 pin 11, and thus the Q5 emitter also become more negative,
creating the error voltage necessary to retard the firing angle of CR7 through
T1/Q2 action as noted in the block diagram analysis. C8/R24 establishes ac loop
stability, aided by CB8/R23.

4.4.3 Current Mode Section

The primary component in this section is constant current amplifier IC5. The
11.7V reference voltage is divided down by bridge dividers R46/R47 and R48/
R49 to 1C5 pins 5 and 4 respectively. The resultant voltages are referenced to
the positive output, through a current sensing resistor (R12), with R13/R14 serv-
ing as the front panel current adjust potentiometers.

R50/C16 establishes ac loop stability. C15/R45 (Variable) is a secondary sta-
bility network used for inductive load compensation.

R44/C14 acts to prevent rapid changes in the phase delay angle, caused by
large itransients. This protects the power components from overstress.

Trimmer R53 is used to adjust zero output current (compensating for current
tolerances and offset voltage of IC5).

Trimmer R34 is used to adjust for maximum current setting (compensating for
tolerances in panel pot R13 and current shunt R12).

The following is an illustration of current mode operation. If the ocutput current
approaches the current limit setting, the voltage across the sensing resistor be-
comes larger. This is seen as a positive error voltage at IC5 pin 5, which is
amplified and appled to the ICS5 output, pin 10. The output of ICS, pin 10
(emitter) is passed through CRI13 to the base of the output stage of ICZ at
pin 13. The injected current causes the collector of 1C2, pin 11 to fall reducing
output. (See Voltage Mode section, para. 4.4.2, for additional details).

4.4.4 Ramp Generator, Reset Circuit and Comparator

The ramp generator consists of R15 and C6. The ramp voltage at the junction of
R15/C6 is coupled through CR10 to the base of Q4. This wvoltage starts at a
maximum level, and decreases exponentially until reset by Q3 at 8.3 millisecond
intervals (each 1/2 cycle of line voltage). The reset pulse for Q3 is generated
by CR5/R1 as follows:

The reset circuit consists of Q3 and R13. The full wave rectified ac input from
T2 is impressed across CR5/R1. CR5 clamps the base of Q3 at its zener level,
keeping it shut off (CR6 is forward biased). As the impressed wvoltage drops
toward zero, the zener voltage follows. CR6 becomes reverse biased. This per-
mits Q3 to turn on.
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The comparator consists of Q4/Q5, CR10, R16, and R17. Comparator Q4/Q5 com-
pares the dc signal from either the voltage or current mode amplifier (applied to
05%) with the ramp generator voltage. The varying output of Q4 (across R17)
establishes the conduction angle of blocking oscillator Q2.

4.4.5 Blocking Oscillator Q2

Q2 functions as a switch, providing the triggering voltage for CR7 proportional
to the error signal received from the comparator circuit. The blocking oscillator
circuit functions as follows: Assume that at a given time the Q4 dc emitter volt-
age is several volts below the reference level provided by the reference supply
circuit (paragraph 4.4.1). At a point when the ramp voltage, appearing at the
base of Q4, is more negative than that on its emitter, Q4 conducts. This drives
the base of QZ positive, causing Q2 to conduct. As its collector current {Ic) in-
creases, regenerative action occurs through pulse transformer T1, forcing Q2 into
saturation. JTc continues to increase until T1 core saturates. Then T1 voltage
decreases, removing Q2 base current. At this point Q2 comes cut of saturation.
The cycle is then repeated.

4.4.6 Turn-On and Shut-Down Circuits

Primary components of the turn on circuit are Q6, Q8, R32, R33, CRI16 and CI10.
Circuit operation is as follows: When power is initlally applied to the unit, the
bases of Q6/Q8 are driven positive, due to C10 coupling the rising voltage of
Vee., Q6 and Q8 are thus in saturation. The resultant negative voltage at the
Q6/08 collector maintains voltage error amplifier 1C2 and the blocking oscillator/
mixer circuits at cut off. This action inhibits the ocutput of the power supply
from coming up. As C10 charges, the supply output will increase exponentially.
Q6/08 gradually come out of saturation until the voltage across C10 reaches the
point where they are shut off. The supply is then functioning in its normal
manner.

The shut-down circuit, consisting of Q7, R36, R37, and CR18/CR19, cuts off the
unit output when the cathode of either diode is connected to the plus sense con-
nection. The circuit function is to actuate Q7, which turns Q6 and Q8 on. When
the connection is removed, the power supply returns to normal.

CR19 (TB3 pin 11) is available for customer use to shut down the dc output.
Terminal 11 can be connected to +sense (TB3 Term 1) by either an isolated relay
contact or an open collector logic signal (sinking approximately 0.2 mA).

CR18 is used internally to shut down the DCR-B output when the OVP is tripped.
Refer to Figures 6-1 and 6-12.

4.4.7 Power Section

The input ac voltage is applied to the primary of power transformer T1 through
an SCR, (CR7). The output is rectified by a full wave bridge, and filtered by a
Pi network with a damping resistor (R3). The filtered dc is then applied to the
output terminals.

4.4.8 Overvoltage Protector

The OVP consists of a fast response silicon controlled rectifier (SCR) crowbar.
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A reference voltage (+12V) is generated by zener CR3 and R4. This reference
voltage is compared to the output voltage in a bridge circuit, by the ratio of R1
to R2 plus R3 (adjust pot). The bridge cutput is applied to IC1, pins 3 and 4.
Assume that the resistor ratio is set (by adjust pot R3) to produce a balanced
bridge at a specified output voltage. If the output voltage exceeds this pre-
set value, IC1, pin 3 will be driven positive relative to pin 4. The result is
a positive output at pin 9 to turn on Q1. Q1 applies the +30V unregulated
voltage (at Pl-1) to the primary of Ti. The induced current in the secondary
of T1 provides a trigger for the SCR crowbar (CR7) putting the crowbar across
the power supply output terminals. CR6 then conducts which shuts down the
pulse generator (via J4-4 on the Control PCR).

The SCR would recover as soon as the output voltage dropped and remove the
crowbar current. R5 supplies holding current to CR7 to hold the crowbar on.

To reset the OVP, power must be removed from the power supply input. After a
moment to reset, lower the output voltage conirol, and reapply power to the in-
put.

4.4.9 Indicator Lamps

DS1, which indicates Constant Voltage mode, is wired across J4-3 and J4-1 as
shown on the Control PCB schematic, Figure 6-1. DS2, which indicates Constant
Current mode, is wired across j4-2 and J4-1.

IC4 is an operational amplifier used to drive DS1 and DSZ. The lamps and [C4
are powered from the +30V supply (J3-8) with the return being (+) output (J2-7)
on the Control PCRB.

The input signal to IC4 determines which lamp lights, as follows:
A. Constant Current Mode {(Current Limit) DS2

The input terminals of IC4 are pins 2 and 3. Pin 2 is driven positive
relative to pin 3 when the current amplifier (IC5) output (pin 10) is in
contrel (i.e., during current mode o¢peration). Pin 2 positive signal
will drive IC4 output (pin 6) low (towards the +30V return). Pin 6
acts to reduce the wvoltage on DS1 and increases the voltage on DS2.
DS2 is turned on brightly and DS1 is turned off.

B. Constant Voltage Mode (DS1)
During Voltage Mode operation, [C4 pin 2 polarity reverses due 1o

loss of ICS5 pin 10 voltage, so that IC4 pin 6 output is driven high
(towards +30V). This lights D81 and darkens DS2.
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SECTION 5
MAINTENANCE

5.1 GENERAL

This section provides troubleshooting data, periodic servicing, calibration and
performance testing procedures. The troubleshooting data should be used in con-
junction with the schematic diagrams (Figures 6-1 and 6-4 through 6-11) and Sec-
tion 4 which outiines the principles of operation. In addition, Figures 6-2 and
6-3 physically locate the components referred tc in the text. Any questions per-
taining to repair should be directed to the nearest Sorensen representative*® or to
the factory. TInclude the model and serial numbers in any correspondence.
Should it be necessary to refurn a unit to the factory for repair, prior authoriza-
tion from Sorensen Company must be obtained.

5.2 PERICDIC SERVICING

Whenever a unit is remoeved from service, it should be cleaned, using naphtha or
an equivalent solvent on painted surfaces, and a weak solution of scap and warm
water for the front panel. Compressed air may be used to blow dust from in and
around compchents.

5.3 TROUBLESHOOTING

Tabie 5-1 provides a list of maifunction symptoms along with a tabulation of the
possible cause(s) for each symptom. Note that the failure of a single component
may result in a chain reaction effect. As additional aids to troubleshooting,
voltage checkpoints have been designated on the printed circuit schematic dia-
gram, TFigure 6-1. Figure 6-1 also shows typical waveforms developed across a
number of selected components.

5.4 CALIBRATION

Following repair, the unit should be recalibrated to insure that replacement com-
ponents have not altered performance. Refer to Table 5-3 for unit calibration
specifications. The following is the calibration procedure to ensure that full
rated veltage oulput is available:

Rotate all the CCARSE and FINE CURRENT contrels fully clockwise.

2. Set the unit POWER switch to OFF and remove the link between termi-
nals 5 and 6. Connect a precision (%1%) 12K resistor between termi-
nals 4 and 5.

Place a precision dc voltmeter across the output sense leads.

Set unit POWER switch to ON, and adjust R30 on the printed circuit
board (Figure 6-2) until the wvoltmeter indicates 105% of the full output
voltage rating of the supply.

5. Set POWER switch to OFF. Disconnect the voltmeter and 12K resistor,
and replace link between terminals 5 and 6.

*See final page for list of Sorensen representatives
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5.4.1

Current Mode Section, Limit Settings

Set unit POWER switch to OFF. Short output terminals and set CUR-
RENT control to 100% and VOLTAGE control to 50%.

Set potentiometer R54 on the PCB to about 20% rotation. Set POWER
switch to ON and adjust R54 to the limit stated in specifications Table
5-3, upper limit set point.

To preset for zero output current, adjust the CURRENT controls fully
counterclockwise. Adjust R53 until the current meter is just above
zero and will indicate upscale as soon as the FINE CURRENT control is

adjusted clockwise.

4. Turn unit POWER switch to OFF.

Remove short. (Test complete).

Table 5-1 DCR-B Troubleshooting
1 No output {voltage mode) a) Wrong input voltage
b) Open fuses and circuit breakers®
<) Reference voltages {check 1levels)
d) Defective ICZ or IC3
e) Collector to emitter short on Q3,
05, 06, Q7 or (8
f) Q2 open or shorted
2 Fuse opens or circuit a) CR7 shorted*®
breaker trips b)  Input capacitors shorted¥
c) CR8, CR9, CR10, CRil1 shorted or open+
3 High output voltage a) Sensing or programming leads or link
(meter pointer pegs) open™
h) Defective ICZ or IC3
c) Q4 shorted collector to emitter
d}. Q5 apen collector to emitter
e) CR7 shorted®
4 No output {current model, a) Defective 1C5
or unit will not current b) Cil4 shorted
limit c) CR13 open
d) Shorted COARSE CURBENT potentiometer™
e} Collector to emitter short on Q3,
Q5, Q6, Q7 or Q8
) Q2 open or shorted
5 Cutput oscilliates {(current a) Potentiometer R&45 on unit PCB im-
mode ) properly adjusted

*Chassis components {ref. Figure 6-4)
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Figure 5-1 Performance Test Setup
5.5 PERFORMANCE TESTING

Sensitive instruments like the DCR-B require rigorous 1testing methods if a
true performance evaluation is to be made. Wherever possible, twisted leads
should be wused 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 tech-
niques in which more than one device in the setup is grounded may introduce
extraneous rippie that, although unrelated to the power output ripple, is dis-
played on the test oscilloscope.

5.5.1 Voltage Mode Regulation and Ripple

To check wvoltage mode regulation and ripple, proceed as follows:
1. Connect a sensitive digital voltmeter and an RMS ac voltmeter across

unit output terminals per Figure 5-1. Select a current shunt per Table
5-2 with a DVM for current output readings.
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5.5.2

Use an autotransformer with a current rating that exceeds the maximum
unit input current called out in the unit specifications.

NOTE

Input devices such as autotransformers or line
regulators can distort the input wave suffi-
ciently to adversely affect performance measure-
ments.

Apply high ac line input per specifications and set load switch to OFF.
Set the POWER switch to ON.
Rotate COARSE CURRENT control fully clockwise.

Use COARSE and TINE VOLTAGE controls te obtain rated output voltage
Note DVM reading after a few minutes of warm up time.

Decrease ac input voltage to low line specification. Output voltage DVM
change should not exceed limits specified in Table 5-3.

Close load switch and adjust load for rated current. Using high ac lin
specification and full load, verify ripple meets specification. :

Current Mode Regulation

To check current mode regulation, proceed as follows:

5.5.3

1.

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

Connect a sense resistor (Table 5-2) or a precision meter shunt 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 reached. (Unit has voltage mode indi-
cated). Adjust COARSE CURRENT control until CURRENT mode indicat-
or is lit and output wvolts DVM drops at least 5% of full scale value.

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

Increase input wvoltage until input voltage is at high line, and reduce
the load resistance to zero (short). Note indication on the digital volt-
meter. Change in voltmeter reading (expressed in millivolts) should
be divided by sense resistor value to obtain regulation in milliamperes.
Limits are provided in Table 5-3.

Transient Response

Test for transient response as follows:

1.

Connect an oscilioscope across the unit output terminals.
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2. Set unit POWER switch to ON.
rated output, and COARSE CURRENT control fully clockwise.

Adjust COARSE VOLTAGE control for

3. Apply half load, and then abruptly apply full load (or switch from full
load to half load). Return to steady state operation should occur with-
in 50 milliseconds {(typical). See Table 5-3 for typical transient dev-
iation voltage values.

NOTE
Load switching time should be less than 3
milliseconds.
Table 5-2
Sensing Resistor Values (Current Mode Regulation Check)

DCR MODEL SENSE RESTSTOR (Ohms)

10~80B 0.01, 100W

20-508 0.01, 50W

40G~25B 0.01, 50W

60-18B 0.01, 50%

§0-12B 0.01, 50W
150-68 0.1, 25W
300-38 0.1, 25W
600-1.58 1.0, 10W

Table 5~3
Unit Calibration Specifications
A
Regulation Ripple Transient | Maximum Cur. Mode £\
BCR Voltage Current | Volt Mode| Deviation | Compliance | Upper Lim.
Modet Mode (mV) Mode (mA) {mv) (Volts) (Vdc) Set. Pt. (A)
10-80B 3 240 65 6.6 10 G2

20-50B 6 125 65 1.2 20 57.5

40-25B iz 62.5 90 2.4 40 28.75

60~188 18 45 125 3.6 &0 20.7

80-12R 24 30 150 4.8 80 13.8

150-68 45 15 300 9.0 150 6.9
300-3B 90 7.5 700 18 300 3.45
600-1.58 180 5 1200 36 600 1.725

5.6 HI-POT TEST PROCEDURE

High potential test procedures have been carefully carried out at the factory.
These units are 100% tested and should not reguire further testing in the field.
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CAUTIOCN

Highh potential tests can overstress or destroy
the power semiconductors in this power supply
it improperly applied.

Isolation measurements may be made using a standard VOM (Simpson 260 or equi-
valent) on the highest resistance scale available.

If it is essential to use the high potential test method, please contact the factory
for information on special precautions that should be taken.

CAUTION

Sorensen Company cannot be held liable for any
malfunctions resulting from the application of a
high potential test (greater than 100V). See
standard Sorensen Company warranty.

Maintenance 5-6 Rev B (7/84)
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Table 6-2 (Cont'd)
Replaceable Parts List
DCR~-B Main Assembly, 1000 Watit Series

DCR-B Model
Circuit eV TETETATA N o Sorensen
Symbol| / s/ 8/S/ S/ /5/S égi Description Part No.
Capacitors (Cont'd)
Cl4 xixixixix!x]|x|x 0.22, 256V 587626-67
Cl1s6 x{xjx|xlx Not Used
x| x 0.1, 600V 24-2110-13
C17 x{x|x|xtx Not tised
xix{x 3.1, 600V 24-2110-13
CB1 xixix|x|x|lx|xlx Circuit Breakez, 125V, 30A 588426-2
Dicdes
CR1 x| xlx xixix|{x]|x 518 t B87565-4
CR2 x|lxixixlxlxlixlx 516 587565-4
CR3 x|l xixix{xlix|x 512 ‘ 587565-2
CR4 xixix|x|x|{xix|=x 812 587565-2
CRbH X x| x| x| xixix|x 512 587565-2
CH6 XIXIX|X|X|xix|X 8512 587565-2
CR7 xixlxlxix|xixl|lx 2N5445 5880802
CRY9 Xi X 154K10A 587571-5
xix|x 1N1184A 587382-2
X INiI204A 587393-3
X 3816 587566-4
X 3818 587566-5
CR10 X Not Used
x 154K10A 587571-5
xixlx 1N1184A 587382-2
x IN1204A 587393-3
X 3818 587566-4
X 3518 587566-5
CR11 b4 " Not Used
x 154K10A 587571-5
X| Xt X 1N1184A 587382-2
X IN1204A 587393-3
X 3816 5875664
X 3818 5875665
CRi2 xix 154K10A 587571-5
x| xi x : IN1184A 587382-2
X IN1204A 587393-3
: X 3s16 587566-4
X 3518 587566-5
CR13 Xl ¥l x| xirx| x| x Not Used
X 3818 5875665
CRi4 X1 x| ¥l xixlxix Not Used
X 3518 587566-5
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DBCR-B Main Assembly, 1000 Watt Series

Table 6-2 {Cont'd)

Replaceable Parts List

DCR-B Model
Circuit | /o/o/0 /> /s /e/ 2 Sorensen
Symbol | / S/ S/ /5 /s/ 5/ S S Description Part No.
Diodes (Cont'd)
CR15 Xixlxix|ix Not Used
X 3518 587566-5
CR16 x]{x|x{x|x Not Used
X 35818 5875665
Lamps
D51 ¥{x|xix|x X Voltage 43-357
D82 xlxlx|ix|Ix|xix|x Current 1058485-1
D83 xlxlxlx|x X Power 10584851
Fuse
F1 XIX|Xxix|x X 115V, 0.2A, SB 42-1203
X¥Fi XIX|{xXIXix X Fuseholder 42-459
Filter Choke
Li 588735-1
X 5887352
X 588735-1
b4 588735-2
x 5887353
X 588735-4
588735-5
X 588735-6
Panel Meters
Mi Voltmeter, 0-12V 94-579-1
X Voltmeter, 0-25V 34-579-2
X Voltmeter, 0-50V 94-579-3
X Voltmeter, 0~-80V 94-579-4
X Voltmeter, (-100V 94-579-5
X Valimeter, 0-2060V 94-579-6
X Voltmeter, 0-400V 94-579-7
X Voltmeter, 0-800V 94-5793-8
M2 Ammeter, 0-100A 94-462-13
X Ammeter, 0-80A 04-462-8
X Ammeter, 0-30A 94-462~
X Anmmeter ;=284 -462-5
X Ammeter, 0-15A 94-462-4
x Ammeter, 0-8A 94-462-2
Ammeter, 0-5A 94-462-1
X Ammeter, 0-2A 94-462-11
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DCR-B Main Assembly, 1000 Watt Series

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

DCR-B Model

Circuit $/8 /)2 /8o [o o o Sorensen
Symboli /'« SYEYEVEVE: rggi ¢§5 Description Part No.
Resgistors (ohms, 1/2W, 10%
unless noted)
R1 xixixlxlxixix|=x 1.5K, 10W 27-541
R2 xixixlx|xixx|x 150, 2W 280-1147pP44
R3 X 0.2. 12.5W 27-590-8
X 0.47, 12.5W 27-590~17
X 0.68, 6.5W, 5% 586054-11
X 1.0, 6.5W, 5% 586054-13
X 2.2, 6.5W, 5% 58605417
X 10, 6.5W, 5% 586054~25
X 22, 6.5W, 5% 586054-29
X 100, 6 5W, 5% 586054-37
R4 X #.33, 12.6W 27-590-13
XxIxlx|xlx|xix Not Used
RS X 5, H0W, 5% 27-807
X 20, 50W, 5% 27-1041
x _ 75, 50W, 5% 27842
X 150, 50W, 5% 27-875
X 250, 50W, 5% 27-813
b4 1.0K, 50W, 5% 27-863
x1x 4.0K, 50W, 5% 27-1018
R6 X 5.0, 50W, 5% 27-807
X 20, 50W, 5% 27-1041
X 75, 50W, 5% 27-842
X 150, 50W, 5% 27-875
X 250, 50W, 5% 27-813
X 1.0K, 50W, 5% 27-863
XX 4.0K, 50W, 5% 27-1018
R7 X 100-A Shunt, 50 mV 588151-2
X 60-A Shunt, 50 mV 588151-7
Xl xlxixix|x Not Used
R8 xixi x| xlxlx|x|x 12K, 2W, Vagriable 29-590
RY ®P i x| x|l xix{x|x 80, 2W, Variable 26593
R10 X ¢.0605 588914-1
x 3.008 588915-1
pie 0.016 588916-1
X 0.020 588917-1
x| 6.031 588918-1
X 0.087 588919-1
X 0.135 588920-1
X 0.275 5889211
R1L x|l xixixixlx|x 650, 2W, Variable 589336-1
R12 xl x|l x| xjpxlxix x 86, 2W, Variable 29-593
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Table 6-2 (Cont'd)
Replaceable Parts List
DCR-B Main Assembly, 1000Watt Series

DCR-B Model
Circuit o o /o o Sorensen
symbol| / &/ S/ S/ /s S/ Description Part No.
Resistors {ohms, 1/2W, 10%
unless noted Cont'd)
k13 x|xix|{x|x Not Used
X 0.15, 12.5W 27-530-5
be 0.8, 12.5W 27-590-23
b'd 3.3, 12.5W 27-590-37
Transformers
T1 X Input 588737-1
X 588737-2
X 588738-1
X 588738-2
X 588739-1
X 588735-2
x| x 588740-1
T2 xlxixlxixix] x]x Control 588240-1
TP1 xixpxixlxlx Post, Binding, Red 4-950
x| x Not Used
TP2 X XxExixix|x Post, Binding, Black 4-951
X! x| Not Used
TP3 X| x| x|{x| x|=x Post, Binding, Black 4-951
x| X Not Used
Miscellaneous
x| xlxx] x{x{xix Control Knobs (4) 42-274
d5 x| xi x| xi xi ]l xi x OVP(3 Ckt.)Molex 09-57-1035) 5870082
P2,3.,4) x1 x| x| x| x| x| xlxXx PCB Interface 586287-5
xj x| x| x| x|y x| x| =x Pin Connectors for P2,3,4,(2)587008-11
TB1 X Terminal, Solderless (2} 588500-1
X Connector, Service Post {2)1 4-028
x| xi x| x1 Xjx Terminal Board 247-7204P103
TBZ x| x| xp x| x1 x1 x| x Terminal Board 247-7204P103
x| x| x| %] x}t x| x| x Cover, Top & Bottom (2 Reg'd) 586868-1
x| x| x| xi x| %X} x| x Cover, Access 588625-1
x| x| xi x| x| Xx{x|x Cover, Rear 588624-1
] w] wbx] xb x| x| x Case, Side, #1 588617-1
x] 2t ox! x] 2] x| x{x Case, Side, #2 588617-2
xi x| xb x| xl xy x| x Handle (2 Reg'd) 91-1245
X Panel, Front 588618-1
b4 588618-2
x 588618-3
X 588618-4
X 5886185
518 Rev C (5/85)




Table 6-2 (Cont'd)
Replaceable Parts List
DCR-B Main Assembly, 100¢ Watt Series

DCR-B Model
Circuit | fof ol fofafofol® | Sorensen
Symbol g’ 8 és\' $/8 & é%f § Description Part No,
X Panel, Front {Cont'd) 588618-6
X 588618-~7
X 588617-8
*For 208/220/230V: (M1/M2/M3
Options, Respectively)
CRY x{xixix|ixixi{x|x 2N5444 588GEH-3
CBil X|xixix|xixix|x Circuit Breasker, 250V, 15A 588762-2
Fi xixixixixixixlx Fuse, 0.1A, 250V, SB 226-7177P32
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Table 6-3

Replaceable Parts List

DCR-B OVP
OVP Model
Circuit Sorensen
Symbol S § §‘ § Q,"\" § § § Description Part No,
Capacitors (uF unless noted)
C1 xix]lxix|xix|x]|x 0.1, 250V 24-2015-13
C2 xix|xixixix|xix 0.4Tm, 100V 24-2037-15
C3 xixlx|xixixlixix 150, 50V 586048~1
Diodes
CR1 X[xix|x|x|x|{x|x S12 587565-2
CR2 x{xjx]xi{x|xix]|x S12 587565-2
CR3 xix|xix|xix|xix 1N5242B 58810115
CR4 xixixixixix|xix INT53/1N52348B 588101-9
CR5 XlIxixix|{xix|xix 512 5875652
CR6 x|{xix|x|xlIxixix IN1184A 587382-1
CR7 X |x C45F 26-1161-2
XxXixix C45A 26-1161-3
X C458 26-1161-5
x C45D 26-1161-8
X Ci37P 26-1159-6
CR8 x|xlxlxixixixix 512 5875652
IC1 xIxlxixlxixixix SN727TI10CN 3B6-T277P4
@1 XIX XIXix|x|xix 2N22224 386-7249P57
Resistors (ohms)
R1 p:e 91K, 174w 585108-57
Xix bi¢ 11.5K, 1/4w 586055-125
X X |x 6.8K, 1/4W 585108-51
X 5.6K, 1/4W 585108-47
R2 xlxix|xixlxlxix 2.2K, 2W, 10% 280-1147P88
R3 X 10K, 2W, Variable 589337-16
x 25K, ZW, Variable 589337-19
x i x 30K, 2W, Variable 589337-21
XX 100K, 2W, Variable 589337-23
X 250K, 2W, Variable 589337-26
X 500K, 2W, Variable 589337-28
R4 xixtx|xixixix|x 1,0K, 1/2W, 10% 280-1147TP73
B5 x{xlxix|ixix|x|x 180, bW, 5% 586054-40
R6 xlxix|xix|x|x]|x 180, 5W, 5% 58605440
RY xixix|xlxlxixlx 4.7, 1/2w, 10% 280-7176P2
RS xlxlxlxix|Ix|xix 3K, 1/2w, 5% 280-1145P50
T1 ¥xiIx|{xix{ix|xixix Pulse Transformer 5893331
J1 XIXIXIX|{XIxX|IxXiX PCRB Connector 588893-1
Miscellaneous
xjxjixix|xjixlxlx OVP PCB Assembly 589308~1

6-21

Rev D (9/85)




SENSE PAR

Same as AC input- LJ

terminal board

’ OPER
1]z« siefr18[ajml
s Lolo|0 G0 DE Do |o
SEE DETAIL A" (4632 sorewn) £
LI TR
5253{ [ERT)
= © RESISTANCE GURRENT
- PROG PROG
: e VOLTAGE
b = PROG
= B =)
e REAR FI0 WPYT
P8 SHUTDOWN
SEE DETAR “8° FOR DGRIO-B08 Lod gy wc02
SEE DETAIL "0 FOR DOR20-50B 48-32 strew) DETAIL A

REAR WITH COVERS REMOVED
14

- 38

19

REFER TOMANUAL FORCOMPLETE DETAILS

{463}
3

{465}

15 165

@

DETAILE

+
,

GNDED

DETALLC

{8 {418}

VOLTAG

© o

£anit

|
= |

|
508
11335
s
S

COARSE FINE COARSE  FINE

RIGHT SIDE

BEMOVABLEFEET

- BINDING POSTS ARE NOT USED
ONDCR300-38 AND DCRECO-1 5B

Note: Slide-rail option availabie.

| J—

K

; L.J

[£151)
§ 20 ] 134

Mote: All dimensions are in inches

{mm}

Figure 6-13 DCR-B Outline Drawing

6-22

o
GND
AWG
#10 Thry
#5 str wire

AWG
B12 theu
#B str wire

Rev C (5/853)






UNITED STATES
ALABAMA

B & C Instruments, Inc,
7820 Unit 5, Charlotte Drive
Huntsvitle, Alabama 35802
Tel. (205) B&3-6530

ARIZONA

Arizona Electronic Standards Lab.
1848 West Campbell

Phoenix, Arizona 85015

Tel. (602) 264-9351

CALIFORNIA

E.P. Specialists

7052 Orangewood Street

Suite No. 1

Garden Grove, California 92641
Tel. (714) 898-8339

J.D. & Asscciates

282 Charcot Avenue

San Jose, California 85131
Tel. (408) 435-1010

ILLINGIS

J.H. Metrology Co.. Inc.
1801 Hicks Read - Unit F
Rolling Meadows, lllincis 60008

LOUISIANA

SEA-TRAC Marine

114 Hickory Ave.

New Orleans, Louisiana 70123
Tel. (504) 737-0591

MARYLAND

Applied Metrology inc.
10067 N. 2nd Street
Laurel, Maryland 20810
Tel, (301) 953-1010

MICHIGAN

Comtel Standards Laboratory
21223 Hilitop Street

P.0O. Box 5034

Southfield, Michigan 48037
Tel. (313) 358-2500

MINNESOTA

Instrumentation Services Inc.
957 Winnetka Avenue, North
Minneapoctlis, Minnesota 55427
Tel. (612) 544-8916

A Raytheon Company

FIELD SERVICE REPRESENTATIVES

MISSOURI

Industrial Service Laboratories
118 N.W. Business Park Lane
Riverside Business Park
Kansas City, Missouri 64150
Tel. (816) 587-5400

tndustrial Service Laboratories
4354 Olive Street

5t Louis, Missouri 63108

Tel. {314) 535-5760

NEW HAMPSHIRE

Sorensen Company

676 Island Pond Road
Manchester, New Hampshire 03103
Tel. (603} 668-4500

MEW JERSEY

Ampower Electronic Instrument
Co. ine.

40 Vreeland Street

Totowa, New Jersey 07512

Tel. (201) 256-0013

NEW MEXICO

Instrument Service Laboratories
680 Haines Avenue N.W.
Albuquerque, New Mexico 87102
Tel. (505} 842-1107

NEW YORK

Mohawk Lid.

1 Newell Lane

Chadwicks, New York 13319
Tet. (315} 737-7328

OHIO

Comtel instrument Company
5387 Avien Park Drive
Cleveland, Ohio 44143

Tel. (216) 442-8080

TEXAS

Certitied Test Equipment
801 Easy Street

Gariand, Texas 75042
Tel. (214 494-3446

WASHINGTON

XTEK

14824 Northeast 31st Chele
Redmond, Washington 98052
Tel. (206) B85-6969

Radar Marine Electronics

18 Squatlicum Mali

Bellingham, Washington 88225
Tel. {206) 733-2012

WORLDWIDE
AUSTRALIA

HAWKER PACIFIC Pty., LTD.
Advanced Products Division
7 Rachael Close

Silverwater, NW.W. 2141

CANADA

Alfan Crawford Associates Lid.
5835 Coopers Avenue
Mississauga, Ontario Canada L4Z 1R9
Tel (416) 890-2010

Allan Crawford Associates Lid.
1935 30th Avenue NE. Unit 14
Calgary, Alberta Canada T2E 625
Tel. (403) 230-1341

Brunelle Instrument Company
73 gth Range South

Industrial Park

St. Elie D'Orford

Quebec JOB 256

Tel (819) 563-90%6

ENGLAND

Cossor Electronics Ltd.
The Pinnacles, Harlow
Essex CM19 5B8, England
Tel, (279) 26862

Hollidyne Electronics Ltd.
Watermill Industrial Estate
Aspenden Road
Buntingford, Hertiorshire
England SGg 9J8

Tel. 01-44-0763-7258

FRANCE

GPlL s.a.

7, rue Henri Gatinot

92320 Chatillon-sous-Bagneux
Tel. (1) 746-03-10

ISRAEL

Agentex Lid.

ATIDIM

Scientific Industries Park
End of Bvora Hanevia Road
P.O. Box 10150

Tel Aviv 61101 Israel

Tel. 03-493111

ITALY

3G Electronics S.r.l.
Via Peruginoe 8

20135 Milano, Haly

Tel. 39-2-54-42-91
WEST GERMANY/AUSTRIA

Neumuller GmbH
Eschenstrasse 2

B02Z8 Taufkirchen/Muenchen
W. Germany

Tel. 088/61181

{5/66)



