MODIFYING ASR40NZ POWER SUPPLY

FOR OTHER DC OUTPUTS.
This power supply was a basic 24V 65 A unit designed to run 24V military radio,s
The output was adjustable in 1 V steps from 27 to 32 V dc.Incorporated in the
voltage control system was an overvoltage protection system designed to trip at
5V above each switch setting.
VOLTAGE CONTROL.To access the Voltage control remove the top cover,the range
switch is located at the rear in front of the Printed circuit board. THe screw driver adjusted
switch sets both the output Voltage and the trip point.
MODIFICATIONS TO OBTAIN LOWER VOLTAGES.
The Voltage programming was set at 1000 Ohms per Volt in the original design. This was
determined by the value of R22 on the circuit board in series with a 500 Ohm
trimmer at the bottom right hand side of the PCB.With R22 at 2.2k Ohms and the trimmer
at the right setting the @utpd Voltage was set by a chain of 1% 1K resistors
R1 to R7 in series with R8 and R9 15K + 10K.Thus the total chain added up to
32K.
To obtain say 12 V output the chain must add up to 12K ,assuming that the
chain was set to 32 V ie 32K then to bring the output down to 12V the value of the
chain must be 12k Ohm ,this requires a parallel resistor of 19.2k
Locate the purple wire going to the bottom segment of the switch,wire a 19.2k

resistor from the junction of the wire and the switch and connect the other end of the
resistor to -S or the negative output terminal of the power supply. The best thiny is to
wire a 25K pot from the purple wire to _ S and adjust the pot to get 12V output.
MODIFICATION TO MAKE POWER SUPPLY CONTINUOUSLY VARIABLE.

The first method with a 25K pot will not allow full adjustment from 0 to 32V.
A better way is to use a 50 K linear pot First remove the circuit board, locate the 2,2K
resistor R22 marked on the Pcb.Replace this with a 3.9K resistor.Disconnect the purple
wire from the switch. Warning make sure the power supply is disconnected.

Connect the free end of the purple wire to one end of the 50 K pot,connect the
slider to -S or¢ neg output terminal. Plug circuit board back in.Set switch to 32 V.
Turn power supply on.You should be able to vary the output from 0 to approx 30V.
To trim to full scale adjust the 500 Ohm trimmer on the bottom of the PCB Fig 9.

To reduce residual noise connect a high quality 63V 4.7TmFd capacitor across the
pot,with the neg end connected to the NEG output or -S.This pot can be located on the
front panel of the power supply if the leads are twisted.



Simple Pugy yonrnge oper prrion
RANGE serarvl sty SET 70 RV ! porpls

s FIED
A5 TS OpF 2V
TU
NEC- 25
OvTpvT
ok -5 -
pokple Lo ¢ |
Wik TS E1VES BRPIK 2/ T
‘yoo can) mAUE  TRE 142K 05Tk A 25K P07
F AvgusT TUEET 2/
e *-'f'-‘”’"-‘“w—
Fopl. (oM RS VOWTAEE  \ALIATION —
jpenr vp 7Y RV -MAY, 44n%5
SET S T T 32V Fol Vv 7/%,?7’55, :° poep\e%ag&
‘ ) 50k
RV vn-fPDI

{75 /5 A
W @ H HIE
WETHID. _,
T Kﬁ, [ ) @/ " ‘/FIOL/()TI;

T



P/)@’E 4

(78] Overload Incdicator Lamp Zwitching Fig 23
ihen the power supply is overloaded, the output of Cdr¥ent
limit IC {c) goes low.

Transistor~ OB senses the change in the output of ICCA) and
the collector of 0B goes high,

This switches on Q7 which conducts, The overload AZD s
comnected across terminals 11 and 12 and lights up indicatling the
fault,

Transistor QB is not used in this particular power s .pply.
An LED cormected across B and 9 will turn on when the poweir supply
is operating under constant voltage operation,

Such an LEDU is wired under the printed circuit board socket
to complete the circuit, but is not visible,

(77]) Main Circuit Diagram Components Fig 24

Radioc Interference Suppression

Interfercnce Suppression components are fitted on the AC
imput ie ERO F1740 delta capacitor. The positive and negative
output termimals are RF grounded via £S5 and C8,

Additional suppression st the cathodes of mains SCR1 and SCR2
is provided by C7,

The main and auxiliary transformers are fitted with earthed
interwinding shields.

The level of conducted and radiated interference is very low,
To maintain this, the top cover must always be securely screwed in
place.

(78) Main Circuit Diagram Protection Fig 24
The series pass regulators are protected against reverse
voltage by diodes D4 LS, .

These will conduct if for some reason the output voltage
becomes higher than the input DC at the main filter capacitors.

This can happen if a sudden short circuit occurs in the
pre-regulator output, or a high voltage is injected back into the
power supply output terminals from a load.

Diode DB conducts if the output polarity of the power supply
becomes negative for any reason.

(79) Output Capacitors Main Circuit Fig €4

The main output capacitor C4 is a high value 22,000 MFC,
this capacitor serves several purposes. Firstly the power supply
regulator reguires a very low AC output impedance otherwise violent
oscillation would occur, The chargs stored in the capacitor
sustaims the power supply output under conditions of very high
transient load change speeds, which are too fast for even the
series regulator to respond adequately to.

Finmnally this cspacitor fillters any residual ripple and spikes
feed through the series regulator,

Capacitor C3 is ripple suppression filter across the valtage
programming resistor chain,
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PART 8 MATINTEINANCT AND REPAIARS

(80) ARoutine Maintemance
Floutine Maintenance consists of perisdically checki
the operation as cescribed in sectiorm (32).

Checking that screws, bolts etc, have not become loQg e
cleaning out dust, checking cables,

The outsicde should only be rubbed or polished with & soft
dry cloth, Uo not use any Solvents as saome solvents can Qattack
the paint and silk screen labelling,

Every siX months or more frequently depending on use,
remove the top lid and blow out any accummulstion of dust with
an air jet,

Do not remove the plug in printed circuit board unless a
performance fault is indicated.

In the field, the air vent grills will accumulate dust,
lint, pollen, which may cause clogging and partial reduction in
cooling air flow, It is recaommended that operators use a
duster or small size paint brush as part of field equlpment to
keep the vents clear,

After a prolonged period in service the power supplies
should be given a calibration and specification check, see
sections (34) (85) (388), to ensure the equipment complies with
the specifications,

(81) Fepairs

Fault incidence in solid state equipment is generally very
low, and in a sense this relisbility often makes repairs more
difficult due to lack of familiarity with equipment which rarely
fails, Experience with solid state power supplies indicate
that most faults are transistor and rectifier failures, The
first approach to fault finding should be directed to these
components rather than a theoritical analysis of circuit diagrams,
which should come later if inmitial fault Finding is not
successful,

It is desirable to have a working power supply of the same
type available to make comparisons against,

Also it is recommended that a few spare control circuit
boards known to be in working order should be held st = maintenance
base,.

To ease semi-conductor Fault finding, all regulator transistors
and integrated circuits plug into sockets on the heat sinks or
circuit boards, Indiscriminate changing of components, particularly
on circuit boards should be avoided,

(82] Extender Bosards

Calibrations should be carried out with the main control
board PC1A plugged into its socket as access to the calibration
trimmers is easy. However it is impossible to carry out fault
diagnosis on this circuit board in its rmormal situation and an
extender board must bte used, The control circuit board is
removed from its socket the extender board is plugged in, in its

place and the control circuit board is placed in the socket on the
extender board.
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(2] ZIxtencer Bomras Contd.

Occasiconally problems are encountereo when pluggl Y
extencer and circuit boards in that the pin clips on tht Sfckets
may not register accurately with the printed circuit plue Tracks,
this can result in faulty operation, see section [38).

(83) Test Znuipment

The type of test equipment needed has been outlined in the
sections of this manual cealing with specificsation tcstimgaand
calibration.

Warning Oscilloscopes should be operated from isolation
transformers as certain tests, ie checking gate signals on SCR's
involve operating the oscilloscope cabinet above earth potential.

A variac is essential for fault finding.
{B4) ODiagnosis, Continuous Overvoltage Tripping

The most likely cause for this fault is a shorted series
pass regulataor transistor,

Measure the resistance between the positive terminal of the
filter capacitor and the positive output terminal of the power
supply, if it is zero in both directions disconnect the series
regulator heat sinks in turn and try to isolate which heat sink
has the fault,

The fault could be a transistor or one of the protection
dioces 04 or D05,

If there are no shorts in the pass regulator, check the
setting of the output voltage switch if it is 28V for instance,
cohnect a variac to the power supply AC input, Connect an
accurate U.C, voltmeter to the test terminals,

Turn the varisc to zero output,

Switch on the power supply, use an insulated screw driver
to hold in the contactor and slowly turn up the variac,
(Note do not have any load connected].

Observe the voltmeter reading rise, when the output reading
on the voltmeter reaches 28V note if the output ceases to rise
with further increase in variac output, if it stops at 28V this

would indicate that the recgulator is working properly. However
if the output continues to rise, there is some fault on the
regulator PCB. At 31V the 0O/V trip relay should click ovzr.

Reduce the variac back to zero [still holding the contactor
in) in order to latch off the 0/V relay and bring the variac up
to obtain just below 28V output,

Comnect a voltmeter between TP1 and the ref TP3 in the
circuit board, the reference voltage reading should be between
+ 2.4 to 2,5V,

If the reading is about 4+ 5V, the reference dicde LM336
is faulty and this is the cause of the overvoltage,

Arnother causc of overvoltage, is an open circuit in the

voltage programming resistor, chain, Check the resistance between
pin 17 of the circuit board and the negative output terminal.
The resistance shauld be 28,000 Ohms for 28V autput, If the

reading is much higher or open clireult chesk the cause of the
fault,
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IF mone of these procedures clcar the avervol tag ip,
cue to lack of regulation, & more detailed anaysis of £
circuit boarg in necessary, it is preferable to do Ly 05 s

measurements against another working power supply, to hf(p
diagnosis.

If overvoltage trip off occurs befare the output w€aches
the regulation setting, the Fault will be in the overvo Itage

protection circuitry.

{65) Ciagrosis, Under Voltage

If the undervoltage is constant at = Fixed value with
and without load, the setting of the voltage range switch could
be too low. Another cause could be a low reference voltage, or
leaky capacitor C3 shunting the programming resistor chain,

If the undervoltage occurs only whan load is connected
check the current limit cantrol setting has mot altered, the
over load LED will light up if this is happening,

Incorrect setting of the overload trip control RV4 will
produce falling regulation,

One cause of fFalling regulation on = heavy load is loss of
Firing pulses at the gate of one of the thyristors, :

An_isolated ascilloscope should be connected in turn to
each SCR to check presence of waveforms similar to Fig 18,
waveforms 8 and 7. A lack of Firing pulse on am SCR will
produce half wave rectification and low pre-regulator ocutput
on load, This can be confirmed by checking the ripple waveform
across the filter capacitor if the peaks occur every 20m Sec
instead of at 10m Sec intervals the circuit is half waving,

A common cause of Firing pulse loss at orme SCR is an
incorrectly plugged in comtrol current board,

If the differential is set too low say under 3V. there will
not be sufficient inmput to the series regulator for it to Function
correctly,

Other causes of falling regulation would be circuit board
faults in the pre-regulator or series regulator integrated
circuits, Check + and - supply voltage values on PC1A between
TP1 to TPZ for + 15V and TP1 to TP7 For -12V,

(868) Faulty Pre-Reaulstor Operation,

This may not always cause any observable effect on the

output voltage at the load terminals, If overheating is present,
the pre-regulator differential may be too high, producing
excessive dissipation in the pass transistors, A dangerous

situation can ocour if the pre-regulator turns full on, as the
valtage rating of the fFilter Capacitors will be exceeded.

This. fault must be diagnosed using s varizc to prevent the
pre-reg ouiput exceeding 50V,

Investigate the Following points, Z3 shorted C7 leaky,
incorrect setting of Fva, failure of 05 causing Q4 to oscillate
continuously and turning the SCAs on continuously, a Fault in
section d of the LM324 quad operational amplifier causing its
output to stay low, a defective 555 Timer Ic,
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{G8])] Faulty Prue-fAeagulator Oouraction Contd,
Erratic pre-regulstor operation can be caused by )OSQ of
zero~crossing pulses, problems in the Ffiring pulse cirCuils.

(87) Continuous Circuit Greaxer Tripsing

Connect a long extension lead to the AC input to £Jlminate
possibility of transformer switch on inrush, If trippipg still
occurs, disconnect blue wires leading from transformer $€Condary
to the rectifier assembly, If tripping continues suSp&pﬁ a Fault
in the mains transformer,

Otherwise investigate fFor likely failure of L1, 02, SCR1,
SCR2 or D03, Another cause would be breakdown of the fi.ter
capacitors,

Another possible cause is excessive AC input voltage, or
low frequency mains input ie below 42 Hz. .

Note half wave operation of the rectifier circuit due
to a fault, can partly magnetise the core of the main transformer
and agravate, inrush switch on tripping.

(88) Contactor Buzzing
Occasionally grit or dirt may collect between the poles
of the contactor producing loud buzzing when it is operating,

{88) Replacing Circuit Board PC1A

Before replacing PC1A in its socket after service clean
its contacts with a contact cleaner such as Servisol, Spray
the socket with Servisal, after replacing the circuit board,
check that both SCH gates have firing pulscs present, and thst
the power supply functions correctly on load,

Carefully replace the spacers with the insulating bushes
next to the circuit board at the top corners, Carry out any

final calibration with the circuit board firmly secured in its
socket, ’

(90) Series Pass Reqgulator Fmitter desistors

If a series regulator transistor shorts when the power
supply is on load it is possible that the .08 Ohm resistor,
see Fig 24, will burn out.

These resistors are made up From an B87mm length of 21 SW
comstantan Resistance ‘ire,

The wire is coiled and soldered in position,
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Transformer

The secondary windings are externally connected in parall .

Each leg wound as follows:

Pri 2041 Turns 2,3Bmm  Lewkanex high temperature wir

Electrostatic shielc,

Secondary, Four windings in one layer 56 turns 2.361
Lewkanmex high temperature wire,

Auxiliary Transformer

Sobbin wound.

(1) Pri 2729 turns .1mm copper wire,

(2) Shield.

(3) First Seconcary 266-0-266 turns ,22mm,
leads yellow/brown CT/yellow

(4) Second Secondary 161 turns .22 copper wire,
leads orange and white,

Cnoke

Wound 78 turns of 10 x 2,1mm glass braided copper
class H,
Butt packed gap 3nm,
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