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/ FIVE-YEAR WARRANTY

Sorensen Company warrants all parts of equipment of its manufacture, except special purpose tubes
and semi-conductor devices which carry their own manufacturer's warranty, to be free from defects
caused by faulty material or poor workmanship. Sorensen Company warrants its products to conform
to applicable commercial or military specifications when confirmed on the Order Acknowledgment
form to be free from defects caused by faulty material or poor workmanship.  Sorensen Company's
obligation is 1limited under the warranty to repair or replacement of products in kind, or at its
option to issuance of a credit of original purchase price. Returns must be accompanied by a Soren-
sen Company Return Material Authorization form and conform to standard conditions for adjustment.
The aforesaid 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 Com-
pany. 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
1iable for any special or consequential damages. Authorization must be obtained prior to return
of defective items.
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SECTION I
INTRODUCTION AND DESCRIPTION

1-1. INTRODUCTION.

1-2. This manual contains operation and
maintenance data on the 800-Watt DCRA Series’
Sorensen Power Supplies.

introduce the varied appliations for which the
unit may be adapted and to furnish sufficient
maintenance data to assure long operating life.
Note that the term ''800-Watt Series'' defines
a set of Models which consist of the 40-20A,
60-13A, 80-10A, 150-5A and 300-2, 5A units.

1-3.
Section I contains a description of the units, a tabu-
lar listing of complete unit specifications, and a set
of characteristic curves. Details on initial inspec-
tions and checkout procedures are given in Section
II. Operating instructions, including methods for
adapting units for various applications, comprise
Section III. Sections IV and V provide the principles
of operation and maintenance procedures, respec-
tively. A replacement parts list forms Section VI.
I-4. DESCRIPTION.

1-5. Designed for either bench or rack use, a
typical 800-Watt-Series power supply provides highly
regulated, precise d-c output, adjustable over a wide
range. It operates from a nominal 115 Vac (or 220/
230 Vac optional input) and exhibits a rapid response
to transieunts, both load and line. Highly efficient, it
may be adapted easily to numerous applications. For
more details on unit specifications, refer to Table
1-1.

1-6. All semiconductors used in the DCRA cir-
cuitry are silicon types and contribute significantly
to the units' wide ambient-temperature range charac-
teristic. Low-dissipation transistors and diodes are
located on a single printed circuit board while high-
dissipation devices are heat sinked to aluminum
brackets and cooled by a fan.

1-7. An anodized-aluminum front panel mounts all

of the operating controls used under normal conditions.

These include a circuit breaker, FINE and COARSE
VOLT ADJUST potentiometers, and a CUR. ADJUST

It is intended to famil
iarize the user with the functioning of the unit, to

Six major sections form the manual divisions.

AMPS. coiitrol. In addition, the front panel mounts
a set of binding posts from which the unit output may
be taken. (The output also appears across a pair of
terminals located on the rear terminal board.)

1-8. AUTOMATIC CROSSOVER. There are two
basic operating modes, voltage and current. In the
former, the voltage is held constant while the current
varies with the load. In the current mode, on the

other hand, the voltage varies, and current is held
constant. The automatic cressover feature enables

the unit to transfer operating modes as a function of

load requirements. If, for example, load current at-
tempts to increase above the current limit set on the cur.
adjust amps control the unit will switch operation automat-
ically from the voltage to current mode. In this mode,
the current will be regulated at the front-panel select-

ed value. If load requirements are lowered, return

to the voltage-regulating mode will occur automati-

cally. A green lamp on the front panel glows to indi-
cate the current-mode operation. Figure 1-2 illus-
trates typical crossover characteristics. In the ex-
panded knee, multiple curves depict the ambient-tem-
perature effects.

1-9. REMOTE SENSING. Terminals located on the
rear-mounted terminal board offer the means of ex-
tending a unit's regulating point from the output termi-
nals to the load. This, in effect, compensates for
variations in the load lead IR drop. The maximum
drop for which a unit will compensate is 8 volts per
load lead.

1-10. SERIES OPERATION. For applications requir-
ing output voltages higher than a single unit can pro-
vide, DCRA's may be connected in series. Table 1-1
lists the number of units which may be series connect-
ed for each Model. Regulation in series operation is
the sum of the regulations for all units.

1-11. PARALLEL OPERATION. Parallel opera‘ion
may be used to service those applications requiring an
output current higher than a single DCRA can provide.
Using a '"master-slave" approach, a maximum of 4
units may be connected in parallel. However, the cut-
put current of each unit must be derated by 90%. An
alternate method is direct paralleling. With this ap-
proach, there is no limit to the number of units which
can be paralleled nor is there any current derating.

1-1
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The regulation, however, does deteriorate and

" could be the sum of the regulations for the individual
settings plus the output-voltage differences between
units at no-load.

1-12. REMOTE PROGRAMMING. Output voltage
or current of an 800-Watt-Series unit may be pro-
grammed 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 locations.

1-13. PROTECTION FEATURES. Protection
against the effects of overloads, internal short
circuits and high temperature is provided. Over-
load protection is inherent in automatic crossover.
The main power circuit components are protected
by the unit circuit breaker. A thermostat con-
trolled system drops the output to zero to protect
the power rectifier and SCR switches from ex-
cessive junction temperature. An amber light on
the front panel glows, indicating shutdown caused
by thermal overload.

1-14. OPTIONAL MODIFICATION.

1-15. The standard 800-Watt-Series is designed
for operation from a nominal 115 Vac input. How-
ever, any unit in the series may be purchased
factory modified to accept a 220/230 Vac input.

CUR. ADJUST
Amps setting

\ B

CUR. ADJUST
Amps setting A

OUTPUT ]
VOLTAGE

E
o

Kn7

100

80

60

40

% I Rated
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I
[
[
[
[
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|
I
I
I
[
!
|
[
[
I
I
1

L 1 |

I | |

30 40 S0
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Figure 1-1. Current Derating Characteristics

Isc Less Isc Less
2% Im 1% Im Isc
Eo
|— Eo Less
1% Em
|__ Eo Less
2% Em

Im = Io max. (Table 1-1)

I | 1 Em= Eo max. (Table 1-1)
OUTPUT CURRENT lo ———
—EXPANDED KNEE
VOLTAGE - CURRENT SETTINGS
Figure 1-2. Crossover Characteristics
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SECTION 1
PREPARATION FOR USE

2-1. GENERAL.

2-2. After unpacking, initial inspections
and preliminary checkout proce@urgs should
be performed to assurc that unit is in good
working order. Basically, these consist of
visually checking for damaged parts and
components, and of making an electrical
check. If it is detemmined that the unit
is damaged, notify the carrier immcdiately.
The carrier's claim agent will then prepare
a report of damage. The user is required
to send this report to the Service Dept.,
Sorensen Company, Manchester, N.H. Soren-
sen will, in turn, advise the user as to
what action is required to repair or re-
place the supply.

2-3. INITIAL INSPECTION.

2-4, Proceed as follows to inspect for damage
incurred during shipment.

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

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

c. 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.

d. Look for cracked or broken lenses
on indicating lights.

e, Alternate circuit breaker between ON
and OFF a few times. Action should be both
positive and audible. Terminate check with break-
er in OFF position.

f. Remove rear cover, and check termi-
nal board. Make sure that links are firmly in ’
place across terminals 1-2, 4-5, 6-7, 8-9, and
10-11.

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

Note

Modified units are shipped ready for
use with a 220-Vac input. If a 230-
Vac input is to be used, refer to para
2-6 before remounting cover.

2-5, ELECTRICAL INSTALLATION.

2-6. Standard 800-Watt-Series units are shipped
ready for use with a nominal 115-Vac input, and
modified units will accept a 220-Vac input. If it is
desired to use a 230-Vac input with modified units,
disconnect wire at tap 4 of transformer T2, and re-
connect at tap 3.

2-7. INPUT TERMINAL BOARD. A three-
terminal, barrier-type board is provided at unit rear
for input corrections. The board will accept a maxi-
mum of No. 10 solid copper wire. Connect input
wires, grounding at center terminal. Use a cable
strain-relief at rear access cover.

2-8, MECHANICAL INSTALLATION.

2-9, As received, an 800-Watt-Series unit is
ready for bench use. To adapt for rack mounting,
simply invert unit, remove feet and reinstall feet-
retaining screws.

2-10. INITIAL CHECKOUT.

2-11. VOLTAGE MODE. To check voltage-mode
operation, proceed as follows:

a. Insert input power plug into a suitable
receptable.

b. Turn COARSE and FINE VOLTAGE AD-
JUST controls fully counterclockwise, and CUR.
ADJUST AMPS. control almost to zero.

c. Set unit circuit breaker to ON with zero
load current.

2-1



d. Turn COARSE VOLTAGE ADJUST con-

trol slowly clockwise while observing unit voltmeter.

Pointer should swing upscale.

e. With pointer at half-scale, rotate the
FINE VOLTAGE ADJUST control from stop-to-stop.
Range should be as indicated in Table 1-1 under
Voltage Mode.

f. Set unit circuit breaker to OFF.

2-12. CURRENT MODE. To check unit operation
in the current mode, proceed as follows:

a. Turn FINE and COARSE VOLTAGE
ADJUST and CUR. ADJUST AMPS. controls fully
counterclockwise.

b. Connect a 0-1 Vdc voltmeter across
front panel output terminals.

C. Set unit circuit breaker to ON and
rotate FINE VOLTAGE ADJUST control slightly
clockwise or until about 0.2 volts are indicated on
voltmeter.

d. Set circuit breaker to OFF and dis-
connect voltmeter.

8. Connect about 4 feet of copper wire across

2-2

the output terminals. Wire sizes are listed by model
in Table 2-1.

f. Set circuit breaker to ON. CURRENT
MODE indicator glows.

g. In steps using small increments, ro-
tate CUR. ADJUST AMPS. control clockwise while

observing unit ammeter. Control setling should corres-

pond with current indicated by unit ammeter.
h. Set circuit breaker to OFF.

i. Remove shorting wire from terminals.
DCR MODEL WIRE SIZE
40-20A No. 14
60-13A No. 16
80-10A No. 18
150-5A No. 20
300-2,5A No. 24
Table 2-1. Wire Sizes, Current-Mode
Check.



SECTION I1I
OPERATING INSTRUCTIONS

3-1. GENERAL.

3-2. This section, in addition to providing basic
operating instructions, details the methods by which
units in the 800-Watt-Series may be adapted to their
more common applications, including remote sens-
ing, remote programming, and series and parallel
operation. Table 3-1 lists each operating control
and indicator and its function, and Figure 3-1 shows
the controls and instruments. Refer to para 3-3
before operating unit.

3-3. PERSONNEL SAFETY.

3-4. Voltages ranging to 300 Vdec (depending on
the model) appear across unit output terminals both
front and rear. Follow operating procedures
exactly. Do not make terminal board nor load-
terminal alterations with unit ON. Advise all
operating personnel of the presence of injurious

or possibly fatal voltages.

3-5. OPERATING PRECAUTIONS.

3-6. High voltage output (which may damage the
load or injure personnel) and loss of current limit -
ing (which may result in a damaged unit) can result
from loosening or removing links on the rear-
mounted terminal board. Do not remove nor
loosen any links unless specifically instructed to
in subsequent procedures.

3-7. VOLTAGE-MODE OPERATIQN.

3-8. LOCAL SENSING. The 800-Watt Series units
are shipped ready for use in the local-sensing config-

uration, i.e., with the unit voltage-regulating at the

VOLTAGE ADJUSY

output terminals. This may be undesirable if vari-
ations in the load-lead voltage drops are expected
to be great in comparison with the unit's specified
regulation. To compensate for prohibitive drops,
use remote sensing (para 3-10).

3-9. To operate unit in the voltage-mode, local-
sensing configuration proceed as follows:

a. Rotate the FINE and COARSE VOLTAGE
ADJUST controls (see Figure 3-1) fully counterclock-
wise, and the CUR. ADJUST AMPS. control almost
to zero.

b. Insert input power plug into a suitable
receptacle.

c. Set unit circuit breaker to ON. POWER
light glows.

d. Rotate COARSE VOLTAGE ADJUST un-
til the unit voltmeter indicates the desired output
voltage. Use FINE VOLTAGE ADJUST for small
sensitive adjustments.

e. Set unit circuit breaker to OFF.

f. Remove rear cover and connect load lines
to terminals 9 and 10. Use knockouts in rear cover
to run leads into terminal board,

g. Turn CUR. ADJUST AMPS control to the
desired current-limiting value.

Note
To avoid possible loss of regulation
when operating near the limit point,
set the CUR. ADJUST AMPS. control
at least 3% above the desired maxi-
mum operating current.

0 NOBATRON
s‘“{}m~ DCR40-20A
THERMAL
OVERLOAD POWER

CURRENT

CUR. ADJUST AMPS. MODE

Figure 3=1. Controls and Indicators
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Remount cover and set unit circuit breaker to ON.
POWER light glows, and the unit is in voltage-mode
with local-sensing.

3-10. REMOTE SENSING. A few link changes at
the rear panel and alterations at the load terminations
of the output leads are all that are required to convert
the unit to remote-sensing operation. In this mode,
voltage regulation is at the load rather than at the
unit output terminals, thus compensating for volt-
age-drop variations in the load lines.

Note
An 8-volt drop per line is the maximum
for which remote sensing will compen-
sate. Voltage across load is equal to
voltage output of unit minus line drops.

3-11. To adapt unit for remote-sensing operation,
proceed as follows:

a. Recalibrate the current-mode circuit per
para. 3-12.

b. With no load on unit, set output voltage
to the desired value; then set circuit breaker to OFF.

CONTROL/INDICATOR

COARSE VOLTAGE ADJUST

FINE VOLTAGE ADJUST

CUR. ADJ. AMPS

CURRENT MODE Indicator

Unit Circuit Breaker

POWER Indicator

THERMAL OVERLOAD Indicator

Unit Ammeter

Unit Voltmeter

FUNCTION

A 3k ohm potentiometer across which the reference
voltage for voltage-mode operation is developed.
Used to adjust the output voltage.

A 150 obhm potentiometer connected in series with
the COARSE VOLTAGE ADJUST potentiometer and
used to make small but sensitive variations in the
output voltage.

A 150 ohm potentiometer used in the first stage of
the current mode amplifier to vary the reference
and subsequently the output current.

A green light which, when glowing brightly, indi-
cates that the unit is operating in the current
regulating mode.

A 250V, 25 A, circuit breaker used to connect, or
disconnect, incoming power to, or from, the unit,
and to protect the unit in event of internal failure.

A red light, connected across the primary of trans-
former (T2), which, when glowing, indicates that
the unit circuit breaker is closed.

An amber light which when glowing indicates that
high internal temperatures have been reached and
the unit shut off until temperatures return to
normal.

A meter connected in the positive leg of the unit
output which indicates output current.

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

Table 3-1. Controls and Indicators
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Figure 3-3. Voltage Mode Prog. Hookup

c. Remove rear cover, and disconnect links e. ' Turn CUR. ADJUST AMPS. control
between terminals 8 and 9, and 10 and 11 (Figure 3-2). fully clockwise.

d.  Run output leads from load through knock- f.  Rotate FINE and COARSE VOLTAGE AD-
outs in rear cover to terminals 9 and 10. Observe po- JUST controls fully counterclockwise and then turn

FINE control clockwise a few degrees.
e.  Connect sensing leads from load to termi- g. Turn potentiometer (R32), located near
nals 8 and 11, again observing polarity. To reduce rear terminal board, fully clockwise.

stray pickup, use coaxial cable or a twisted pair of h. Set unit circuit breaker to ON.
wires for sensing leads. i. Rotate potentiometer (R32) slowly coun-

f Remount the rear cover and set unit cir- terclockwise until output current, indicated on test

larity.

cuit breaker to ON. The unit is now in the voltage-
mode with remote-sensing.

3-12. REMOTE-SENSING RECALIBRATION. When
a DCRA unit is operated in the remote-sensing mode,

the current-mode reference will shift slightly, altering

current-mode-circuit calibration by about 5% Io for
each volt of negative load-lead drop. As an example
of the effect, assume that a DCR 40~ 2A is supplying
10 A and the negative load-lead drop is one volt. The

resulting change in voltage-current crossover (limiting)
point will be 0.5 A. In other words, the true crossover

point will be 0.5 A less than that set on the CUR. AD-
JUST AMPS. control. If this effect is undesirable,
ccmpensate for by (1) using the CUR. ADJUST AMPS.
control to raise the crossover point to a new value
given by:

= 2
=1, 1+ Vrs/20)
where: Is = setting on CUR. ADJUST AMPS.
Ic = desired crossover value

Vrs = voltage drop in negative load lead

or (2) recalibrating the current-mode circuit. This
may be done as follows:

a. Remove rear cover.

b. At output terminals, connect load leads.
Use leads intended for use in normal operation.

c. Run load leads to a 0.5% tolerance am-

meter. Select an ammeter with a current capacity
compatible with unit's rated ocutpu .

d. Remove link between terminals 10 and 11,
and connect a sensing lead from terminal 11 to negative

side of meter.

ammeter, equals CUR. ADJUST AMPS. setting.

j- Turn CUR. ADJUST AMPS. control
fully counterclockwise. Output shoud be 0+ .1 A.
If necessary, adjust using potentiometer R30.

k. Rotate CUR. ADJUST AMPS. control
fully clockwise. Ammeter should indicate same out-
put current as obtained in step i. If it does not, re-
adjust current using R32.

1. Repeat steps j and k until high and low
settings are as specified.

m. Set unit circuit breaker to OFF before
disconnecting test set-up.

3-13. RESISTANCE PROGRAMMING. The output
voltage of any model in the 800 -Watt-Series may be
controlled from remote locations by connecting a re-
sistance (fixed or variable) into the voltage-mode-
amplifier reference circuit. Terminals on the rear
terminal board are provided for this purpose.

3-14.  The ohms/volt coefficient for each model in
the 800 -Watt-Series is listed in Table 1-1. The values
tabulated are approximate, with the actual values
somewhere within + 10% range of those given. (If a
more precise value is desired, refer topara 3-16 for
calibration procedures.) In selecting a programming
resistor, choose one with a low temperature coeffi-
cient (+ 30 ppm) and a wattage rating at least 10 times
that calculated. Programming current is about 3 mA.
If step changes in programmed output voltage are to
be made by abrupt changes in programming-resistance,
use make-before-break switching.

3-15. To adapt unit for resistance-programming
operation, proceed as follows:
a. Set unit circuit breaker to OFF.
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