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POWER SUPPLY MODULE 

Bradley E. Martin 

Abstract. In developing radiation detection 
instrumentation at Rocky mats Division, a system 
concept using plug-in modules was planned. 
Losses of operational time due to maintenance 
are drastically reduced as a malfunctioning module 
can be replaced within minutes. Versatility is 
another advantage of the modular concept. A 
particular module can be used in many different 
system designs. A significant cost savings in 
system development can also be realized. 

The power supply is housed in a two-wide Nuclear 
Instrumentation Bin (NIM-BIN) module. It pro- 
vides +12 volts DC for electronic circuitry and 
2.5 volts AC for light-emitting diode (LED) 
displays. The 12-volt DC regulator, an integrated 
circuit (IC), is packaged in a TO-3 case featuring 
low cost and high reliability. The power supply 
is used in a gross alpha-detection system and a 
medical woundcounting system. 

4-12 volts DC and 2.5 volts AC. Two specific 
applications for the power supply include a gross 
alphadetection system and a medical wound- 
counting system. 

The module in Figure 1 * shows the front panel 
which contains the on-off switch, an indicator 
lamp, and test points (TP). 

The transformers and rectifiers are mounted on an 
extra-thick printed circuit board (PCB) (Figure 2). 
This arrangement simplifies the wiring and chassis 
layout. 

At the rear panel (Figure 3), 1 17 volts AC enter 
the module, and a line fuse and IC regulator 
are mounted. At the bottom of the panel, the 
NIM-BIN connector feeds the output voltages 
into the bin-wiring system. 

Circuit Analysis: 
INTRODUCTION 

Described is a power supply which was developed 
for a gross alphadetection system and a medical 
woundcounting system. 

' 

The power supply has importance because it 
powers the systems nsed for collecting data and 
analyzing the levels of radioactive contamination 
which might occur during plant activities. Under 
the Health Physics monitoring program at Rocky 
Flats Plant, concerted efforts are directed toward 
improvements in safety, state-of-the-art applica- 
tions, and the reduction of operating costs. 

DISCUSSION 

Description: 

Model 24370-1 1 is a power supply unit that can 
be used in a NIM-BIN to power modules requiring 

In Figure 4, the PCB contains T1, a 12.6-volt 
transformer and BR1, a bridge rectifier. The 
unregulated output voltage at Pin 14 is approxi- 
mately 20 volts DC. Transformer T2 provides 
2.5 volts AC to Pins 5 and 12. Ground 12 volts, 
2.5 volts, and 1 17 volts are jumpered across the I 
PCB to simplify the wiring. 

In F i e  5, the overall wiring diagram shows 
Pins 2 and 4 of the PCB which receive 1 17 volts 
AC. The AC neutral is fed directly to Pin 41 of 
the NIM-BIN connector. The AC line is de- 
coupled by the capacitor (C3), and the fuse (Fl) 
provides circuit protection. With the switch (Sl) 
on the ON position, T1 and T2 receive 1 17 volts 
AC. Pin 5 feeds 2.5 volts AC to  Pin 26 of the 
NIM-BIN connector and Pin 3 sends 1 17 volts AC 
to Pin 33 of the NIM-BIN connector. The 
unregulated 20 volts at Pin 14 are filtered by C1 
and regulated to 12 volts by the voltage regulator 

*Illustrations follow at end of text. 



(VRI). Currents in excess of one ampere can 
be controlled by VR1 which has a built-in 

Problem Cause 

current limiting circuit (VR1 is short-circuit 
No 2.5 volts, AC 1. Faulty Transformer (T2) 

proof). The 12 volts at Pin 16 of the NIM-BIN 
connector are filtered by C2. Figure 6 is a com- No 1 17 volts, AC 1. Broken wire or 
ponent view of the PCB. connection 

OPERATING PROCEDURES 

The following procedures and requirements are 
recommended for use with the power supply 
module. 

1. Plug module into NIM-BIN. 

a. Power requiremenls: 

2. Turn on power switch. 

3. Check output voltages at front panel test 
points (IT). 

Power supply is ready for operation. 

SERVICING OF MODULE 

The chart has been included as a troubleshooting 
guide to assist in the performance of unscheduled 
maintenance. 

Problem Cause 

No + 12 volts, DC 1. Blown Fuse 

No 2.5 volts, AC 2. Faulty Switch (Sl) 

No 1 17 volts, AC 

No + 12 volts, DC 1. Faulty Voltage Regulator 

2. Shorted Capacitor (C2) 

3. Shorted C1 

4. Faulty Bridge Rectifier 
(BRl) 

5. Faulty Transformer (T1 ) 

FIGURI! I .  Front View of Power Module. 
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HGURE 2. Interior View of Power Module. 
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FIGURE 3. Rear View of Power Module. 
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FIGURE 4. Printed Circuit Wiring Diagram. 
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FIGURE 5 .  Power Supply Module Wiring. 
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FIGURE 6. Prir~led Circuit Board Layout. 




