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LEGAL NOTICE

This report was prepared as on aceount of Government spobsofed work, Neither the United States,

naor-the Commission, nar any person octing on behulf of the Commission:

A. Makes any warranty ot represemtation, expressed or implied, with respwct toithe dccuracy,
completeness, or usefulness of the information coatained in this report, or thos the use of
any information, upperatus, methed, or pracess disclosed in this report may not infringe
privately owned rights; or : :

B. Assumes any lichilities with respoct fo the vse of, or for dumagas resulting from the use of
any information, apparatus, method, or process discloséd in this report.

As wvaed irn the abave, “person acting on behalf of the Commission’ includes any employee or

contructor of the Cammission, or employes af such contractor, to the extent that sych employae

ar contructor of the Commission, ar eiployes of such contractor prepares, dissaminates, or
provides access to, any information pursuant to his employment or contiaet with the Commission,

ar his employment with 2uch contracter,
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1. DESCRIPTION

1.1 General

The Ton Chamber Power Supply, ORNL model Q-2628, is a dc-to-de
converter that operates from an input of 28 to +36 v dc and delivers
an output of approximately +250 v at 5 ma.

1.2 Construction
The power supply is constructed in a module 2.83 in. wide, L.72 in.
high, and 11.90 in. deep. It is & standard "2-unit" plug-in wodule of
the Modular Reactor Instrumentation series depicted on ORNL drawings
Q-2600-1 through Q-2600-0.

1.3 Application

The power supply provides a voltage of 1250 v for polarizing an
ion chamber from a nominal poweyr source of +32 v. It delivers full

output voltage for loads up to 1 ma and is completely overload-proof,
delivering at least 1 ma into a short circuit.

1.4 Specifications

1. Output voltage: +250 £ 25 v de at 1 ma (up to 300 v at no
load is acceptable).

2, Input power: +32 + L v de and 200 wa maximum.

3. Output current: Rated 5 ma continuously; will deliver ~ 50
ma into a 3-kilohm load, or 1 ma minimum
into a short circuit.

4, Overload protection: Undamaged by any overload, including a
short circuit.

5. Ioad regulation: Less than 15%, 5 Ma to 5 wa.

6. Line regulation: 55 than 10%, 28 to 36 v dc.

7. Output ripple: Iess than 50 mv at 5 ma load; frequency
is approximately 8 KHz.

8. Adjustments: None.

9. Starting: Self-starting under any line and load con-
ditions within specifications.

10. Ambient temperature

range:

0 to 55°¢.



1.5 Applicable Drawings

The following list gives the ORNL Instrumentation and Controls
Division drawing numbers and subbitles for the Ion Chamber Power Supply.
The circuit is an exact duplicate of the power supply in the chamber
High Voltage Supply and Flux Amplifier, ORNL model Q-2602, and reference
is made to those drawings where applicable.

1. Q-2638-1 Cicruit and Details.
2, Q-2638-2 Parts List.

3. Q-2638-3 Metalphoto Panel.

L. Q-2602-k Printed Circuit Board.

The assembly and detail drawings of the plug-in chassis system are
Q-2600-1 through Q-2600-6.

2. THEORY OF OPERATION

The power supply is designed to operate from a nominal 32-v station
battery with a terminal voltage variation from 28 to 36 v dc. This wide
variation makes necessary a voltage preregulator consisting of trans-
istors Ql, @2, Q3, and Qk,

The preregulator output voltage is sensed by resistors R7 and RS
and applied to the base of amplifier stage Q3. A reference voltage
(16.8 v) generated by zener diode string D2, D3, and Db is applied to
the emitter of Q3. The amplified difference appears at the collector
of Q3 and is applied to driver Q2 and pass transistor Q4. A constant
collector current 1s provided for Q3 by transistor Ql, zener diode DI,
and the associated network.

The preregulator output (test point TPL) is filtered by Cl, €2, and
R9 and is applied to the de-to-dc converter.

Q5, Q6, T1, and the associated circuitry comprise a free-running
square-wave oscillator. D5, D6, and D7 assure that the circuit will be
both self-protecting and self-starting. Capaciltors Ch and C5 round the
edges of the square-wave somewhat to avoid the generation of sharp, high-
frequency spikes which may be coupled to other circuits.

A square wave of approximately 250 v peak-to-peak amplitude and
frequency of approximately 8 kHz appezrs on winding 1-3 of transformer
Tl. This voltage is rectified by diode bridge D8-Dil and is Tiltered
by a pi-section RC filter composed of C6, C7, and Rik. The output is
approximately 250 v de with less than 50 mv of 8 or 16 kHz ripple.



The output voltage vs load current is shown in Fig, 1. When the
output is short-circuited, the circuit continues to oscillate at a very
low amplitude and supplies about 1 ma of current. The circuit will
recover undamaged upon removal of the short circuit or overload. The
complete circuit diagram is shown in Fig. 2.

3. OPERATING INSTRUCTIONS

3.1 Installation

The Ion Chamber Power Supply is a module in the ORNL Modular Reactor
Instrumentation series. Like the other modules in this series, it has
standard connectors and dimensions and has a pin- and hole-code on the
rear plate so that the module will not be inserted in a wrong location in
a drawer. The wodule is installed by placing it in its proper location,
inserting the module firmly, and tightening the thumb screw., The wmodule
may be plugged in with power on without damage.
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Fig. 1. Output Voltage vs Load Current for Chamber High-Voltage
Supply, ORNL Model Q-2602.
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Fig. 2. Ion Chamber Power Supply Circuit, ORNL Model Q-2638.
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3.2 Operation

There are no operating controls or adjustments.

3.3 Connections
A1l connections are made through the rear connector P32 when the
module is inserted. A jumper between pins 2 and 3 is provided so that,
if the module is removed from a drawer, a warning signal may be given.
3.4  Precautions
Since the output of the high-voltage supply can be lethal, care
should be taken not to place fingers in the wmodule while it is operating.

%Y. MAINTENANCE INSTRUCTIONS

4,1 General
This module is designed to operate continuously with a minimum of
waintenance and no adjustment. Test points are accessible from the top
of the module for checking the preregulator output, gray, 25 v, and the
high voltage output, red, t250 v. Should a failure occur, any part
listed in the Replaceable Parts IList, Sect, 5, may be recplaced.
4.2 Transistor Voltage Chart

The voltages of all transistors are listed in Table 1.

Table 1. Transistor Voltage Chart?

Transistor Enitter Base Collector
QL 30.3 30.0 25.6
Q2 25.8 26.6 32.0
Q3 16.8 17.0 25.6

Qh 25.0 25.8 32.0
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Table 1. (continued)
Transistor Enitter Base Collector
Qs 50.0 ac® 25.0 dc/56.0 ac 28.0 ac
Q6 50.0 ac 25.0 dc/56.0 ac 28.0 ac

%a11 de voltages were measured with respect to ground with a
20,000 ohm/v voltmeter (Triplett 630), and all measurements were taken

with a 300-kilohm load on the high voltage output.

All ac voltages were

measured with a 5000 ohm/v meter, Triplett Model 630.

bThe ac frequency wag approximately 8 kHz square wave.

5. REPLACEABLE PARTS LIST

A description and an ORNL Stores number for all replaceable parts
are given in Table 2.

Table 2.

Replaceable Parts List

Eart No.

Q3

al

Q5 and Q6

D1

D2, D3, and Dh

D5, D6J o1, D8:
D9, D10, and Dil

C1

ORNI. Stores No.

06-996-1960
06-996-1985
06-996-1940
06-996-1986
06_996;1990
06-995-7910
06-995-7910

06-995-T12k

Description

Transistor, germanium, PNP, type
2N1307, T, 1.

Transistor, silicon, NPN, type 2W1479,
RCA,

Transistor, germanium, NFN, type
2N1306, T.I.

Transistor, silicon, NPN, type 2N1489,
3ilicon Transistor Corp.

Transistor, germanium,PNP, type
2N1501, Honeywell.

Diode, zener, 12.0 v * 5%, 250 mw,
Hughes Aircraft Co. No. HZ-8380.

Diode, zener, 5.6 v * 5%, 40O mw, type
1N752A, Motorola.

Fectifier, silicon, type 1N3254,
clear plastic insulating sleeve,
RCA.

Capacitor, 100 Mf -10 to +100%, 35
v de working, -10 to +85°C operating
temperature, type PSD, Callins
Industries, Inc.
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Table 2. (continued)

Part No.

ce

€3

Cl and C5

C6 and C7

RL,2
R2
R3
R
R5
R6, K7, Rk
R8
RO

R10

R12, K3

T1

ORNL Stores

No.

Description

06 -802 -0090

06-816-3040

06 -804 -3015

06-932-0123
06-932-1113
06-932-0147
06-932-0089
06-932-0117
06-932-0097
06-932-011k4
06-933-6130

06-933-6300

06-9320113

Capacitor, 500 Mf -10 to +100%, 35
v dc¢ working, -10 to +85°C
operating temperature, type PSD,
Callins Industries, Inc.

1 Wf * 20%, 25 v dc

ceramic, monolithic,

5C13.

Capacitor, 220 Mf -+ 10%, 10 v dc
working, tantalum, clear plastic
insulating sleeve, Sprague, No.
150D 227X 901022,

Capacitor, 10 Mf -10 to t50%, 450
v de working, Mallory, TC-72.

Resistor, 3 kilohm * 1%.
Resistor, 2 kilohm = 1%.
Resistor, 10 kilohm = 1%.
750 ohm * 1%.
Resistor, 2400 ohm + 1%.
Resistor, 1000 ohm * 1%.
Resistor, 2160 ohm £ 1%.

Resistor, 3 ohm * 5%, 3 w, ww,
axial leads, Ohmite, code

T/16-A-5L-F.

Resistor, 250 ohm + 5%, 3 w, ww,
axial leads, Ohmite, code
7/16-A-5k-F,

Resistor, 5000 ohm * 5%, 3 w, ww,
axial leads, Ohmite, code
T/16-A-5L-F,

Eesistor, 100 ohm * 5%, 1/2 w,
composition carbon, Allen-
Bradley, type EB.

Capacitor,
working,
Sprague, No.

Resistor,

I+

Transformer, epoxy molded, toroidal,
28 v de input, 250/125 dc output,
Triad, type TY-83.

®p11 resistors in this group from KL to KLk are carbon film, "Stegmag,"
doubly impregnated with high temperature varnich, and are 0.5 w, type SLAK.
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6. ACCEPTANCE TESTS

6.1 Test Equipment
The following test equipment is redquired:
1. One dc power supply, adjustable 28 to 36 v at 0.5 amp.
2. One high impedance dc voltmeter, 10 megohm, 0~-300 v.
3. Oscilloscope, general purpose.

6.2 Acceptance Test

6.2.1 Output Voltage

Connect a variable voltage supply (28 to +36 v) from pin 9 to pin
15 (ground). With the input adjusted to +32 v, the output pin 7 should
be t250 t 25 v,

6.2.2 Self Starting

Disconnect the positive side of the supply voltage from pin 9. Add
a 300-kilohm load on the high-voltage output and reduce the supply voltage
to +28 v, Reconnect the supply and measure the output voltage with a
voltmeter. With no appreciable delay the high-voltage output should rise
to approximately 250 v dc.

6.2.3 Ioad Regulation

With the 28- to 36-v dc supply set at +32 v and with a 50-kilohm
1load on the high voltage output, measure the output voltage with a high
impedance voltmeter. Remove the 50-kilohm load and measure the output
with no load. The difference should not be more than 25 v.

6.2.4 TInput Regulation

With a 300-kilohm load on the output, vary the input from +28 to
+36 v. The change in the output should be less than 25 v.

6.2.5 Ripple

With a S0O-kilohm load, connect an oscilloscope to the output and
measure the ~ 8 kHz ripple present. The splkes should be less than 50
mv peak.
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