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1.. DESCRIPTION 

1.1. General 

The WIR Test, Module i s  a s p e c i a l  purpose u n i t  designed t o  supply 
c e r t a i n  s igna ls  f o r  t e s t i n g  t h e  response of p a r t s  of t he  s a f e t y  system 
of the  OKNL High Flux Isotope Reactor. Basical ly ,  t he  module provides 
th ree  ca l ib ra t ed  current  ramps a t  two d i f f e r e n t  r a t e s  t o  check the  r e s -  
ponse and approximabe ca l ib ra t ion  of both power l e v e l  and rate-of-change- 
of-power-level t r i .ps  and associated s i g n a l  ampl i f i e r s .  An ad jus tab le  
s teady-state  current  can be substi-tuted for t he  r a m p  for more prec ise  
ca l ib ra t ion .  Switching i s  provided f o r  increasing t h e  e f f e c t i v e  sensi t i .ve  
volume of t he  s a f e t y  channel ion iza t ion  chamber for high-power system 
response checks. Also included i.s a n  ion iza t ion  chamber undervoltage 
monitoring c i r c u i t .  

Most of these  t e s t s  a r e  i n i t i a t e d  remotely from t h e  reac tor  console 
by r e l a y  c i r c u i t s ,  and only t h e  s teady-s ta te  current  t e s t  and undervoltage 
monitor can be operated l o c a l l y  from the mod.ule f r o n t  panel .  

1 .2  Construction 

The HF'IR Test Module i s  2.83 i n .  wide, 4.72 i n .  high, and 11.90 i n .  
It i s  a standard "two-imj.t" plug-in module of t he  ORNL Modular deep. 

Reactor Instrumentation Ser ies  depicted on drawings Q-2600-1 through 
Q-2600-6. 

The c i r c u i t r y  3.s constructed on two l a rge  pr in ted  c i r c u i t  boards 
mounted within t h e  module. 

1.3 Applicat  ioii 

The HFIR Test Module i s  intended t o  supp1.y s igna l s  f o r  both pre-  
opera t iona l  and on-l ine t e s t i n g  oi" t he  nuclear s a f e t y  system of the OmL 
High Flux Isotope Reactor. The si-gnal types and c i r c u i t r y  used a r e  
genera l ly  appl icable  .Lo any r eac to r  s a f e t y  system employi.ng the  OWL 
Modular Reactor Instrumentation Se r i e s .  However, t h i s  rnodixle, ORNL model 
Q-2630, has i t s  si-gnal l eve l s  and r a t e s  t a i l o r e d  e spec ia l ly  f o r  t he  H F I R .  

Routine t e s t s  a r e  operable only from the  reac tor  console through 
r e l a y  c i r c u i t s .  Controls on t h e  module f r o n t  panel a r e  -intended f o r  use 
by technicians i.n t rouble  shoot-ing . 

1 .4  Spec i f ica t ions  

1 . 4 . 1  Output Ramps 

The bas i c  ramp generator suppl ies  a vol tage ramp of 0 t o  t l l ~  v w i t h  
two ramp r a t e s ,  1 v/sec and 3 v/sec.  This ramp voltage i s  appl ied t o  
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s u i t a b l e  m u l t i p l i e r  r e s i s t o r s  t o  obta in  t h e  required cur ren t  ramps. The 
output cur ren ts  a r e  as follows: 

a. 

b .  Mode 2 (90 megohms), 0 t o  1.56 x .amp. 

Mode 3 (2250 megohms), 0 t o  6.23 x lo-' amp. 

c .  Mode 1 (1.5 megohms), va r i ab le  0 t o  9.33 pa t o  0 t o  7.00 pa i n  
accordance with an e x t e r n a l  potentiometer s e t t i n g  ( i n  Flux Reset Mechanism, 
Q-2603) corresponding t o  " r e se t "  gains  of 1.0 and 1.33 respec t ive ly  and 
propor t iona l  within t h e  range. 
ing  appropriate  reed re l ays  with remote pushbuttons.  

Ranges and rates a r e  se l ec t ed  by energiz- 

1.4.2 Output Current 

The s teady-s ta te  output cur ren t  i s  0 t o  10 pa, which i s  ad jus tab le  
wi th  a 10-turn p rec i s ion  potentiometer on t h e  f r o n t  panel .  The poten t io-  
meter i s  ca l ib ra t ed  t o  be d i r e c t  reading from 0 t o  100, which corresponds 
t o  0 t o  10 pa. The cur ren t  i s  t o  be appl ied only while t he  f ront -panel  
pushbutton c o n t r o l  i s  depressed. 

1.4.3 Add-on Chamber Sect ion 

Reed-relay switching c i r c u i t s  are arranged t o  connect t h e  s i g n a l  lead 
of a s p e c i a l  s ec t ion  of t h e  s a f e t y  system ion iza t ion  chamber i n  p a r a l l e l  
with t h e  s i g n a l  lead of t h e  main s e n s i t i v e  volume of t h e  chamber so a s  t o  
increase  i t s  s e n s i t i v i t y .  This t e s t  i s  intended t o  provide a simple and 
d i r e c t  test of t h e  a b i l i t y  of t h e  s a f e t y  system t o  respond when the  reac tor  
i s  a t  full power. The add-on sec t ion  i s  grounded by t h e  r e l a y  contacts  
when not i n  use s o  a s  not t o  build up a charge. 

1.4.4 Undervoltage Monitor 

The c i r c u i t  continuously monitors t h e  po la r i z ing  vol tage of t h e  ion- 
i z a t i o n  chamber on a r e t u r n  l ead  from t h e  chamber. l a e n  t h e  chamber 
vol tage  i s  g rea t e r  than  200 -C- 10 v, a green lfNormallt i nd ica to r  lamp on 
t h e  f r o n t  panel  i s  l i g h t e d .  ' . e n  t h e  vol tage,  f o r  any reason, drops below 
200 2 10 v, the  c i r c u i t  changes s t a t e  and l i g h t s  a red "Low" ind ica to r  
lamp and a yellow "La.tch" ind ica to r  lamp. When t h e  vol tage i s  res tored ,  
t he  "Low" ind ica to r  lamp i s  extinguished, t h e  llNormal'l l i g h t  again comes 
on. The "Latch" l i g h t  remains on u n t i l  t h e  f ront -panel  "Reset" pushbutton 
i s  depressed. 

The r e l a y  which ac tua te s  t h e  ind ica to r  lamps has add i t iona l  contacts ,  
s i n g l e  pole,  double throw, for use i n  ex te rna l  c i r c u i t s .  An add i t iona l  
f ront -panel  pushbutton labeled "Test" s imulates  a low-voltage condi t ion 
t o  t h e  monitor c i r c u i t  without a f f e c t i n g  a c t u a l  chamber vol tage .  



1.4.5 Power Requirements 

The power requirements a r e  +32 + 4- v unregulated and +25 v f 0.1% 
regulated.  

1.4.6 Ambient Temperature Range 

The ambient temperature range i s  10 t o  55°C. 

1.5 Applicable Drawings and Specif icat ions 

The following l i s t  gives the  drawing numbers (OHluL Instrumentation 
and Controls Divisi-on drawing numbers ) and s u b t i t l e s  and the  f ab r i ca t ion  
s p e c i f i c a t i o n  number for t h e  I W I R  Test  Module: 

1. Q-2630-1 C i r c u i t .  

2 .  Q-2630-2 D e t a i l s .  

3. Q-2630-3 Metalphoto Panel. 

4 .  Q-2630-4 Printed C i rcu i t  Boards. 

5 .  Q-2630-5 Assembly. 

6.  Q-2630-6 Par t s  L i s t .  

7. SF-264 Fabricat ton Spec i f i ca t ion .  

The assembly and d e t a i l s  of t h e  Plug-In Chassis System are shown on 
dra,wings Q-2600-1 through Q-2600-6. 

2. TKEORY OF OPERATION 

2 . 1  General 

The !PIP, Test Module i s  a s p e c i a l  purpose module designed t o  pr0vid.e 
signals t o  t e s t  parts of t he  nuclear s a f e t y  system of .the ORNL High Flux 
Isotope Reactor. It w a s  o r i g i n a l l y  intended t o  have a general  purpose 
t e s t  module t h a t  woi.ild be appl icable  t o  seve ra l  r e a c t o r s .  Such a module 
w a s  designed an.d was desi.gnated Q-2601. 
Instrument s e n s i t i v i t i e s  and var ied functions of t h e  seve ra l  r eac to r  
systems under design, a s i n g l e  t e s t  module would not s u f f i c e .  
a separate  test module was designed f o r  each r eac to r  insing t h i s  type of 
instrumentation. 
and because of t h e  general  a p p l i c a b i l i t y  of t h e  c i r c u i t s  used i n  t h e  module, 
a "Q" number w a s  assigned t o  t h e  HFIR Test Module f o r  t h e  convenience of 
destgners of future systems. 

However, became of t h e  d i f f e r e n t  

Consequently, 

I n  spite of t h e  unique p r o j e c t  app l i ca t ion  of t h e  module 
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2.2 C i r c u i t  Descripti-on 

2 . 2 . 1  Rarm Generator 

A l i n e a r  vol tage ramp i s  generated by charging a capaci tor  with a 
constant cu r ren t .  I n  t h e  c i r c u i t  diagram (F ig .  l), it  i s  seen t h a t  t h e  
base of t r a n s i s t x r  Q1 i s  held a t  a constant p o t e n t i a l  with respect  t o  
t h e  +25 v supply by Zener diode D1. This ,  i n  t u r n ,  causes the  emi t t e r  
vol tage of Ql t o  be constant across  a f ixed  r e s i s t ance  82, es t ab l i sh ing  
constant emi t t e r  cu r ren t .  To a f i r s t  approximation, t r a n s i s t o r  c o l l e c t o r  
current; i s  equal. t o  emit ter  cu r ren t  regardless  of c o l l e c t o r  voltage u n t i l  
s a t u r a t i o n  i s  reached, t h a t  i.s, unt i .1  t h e  c o l l e c t o r  voltage equals the 
emittep vo l t age .  'Thus, t h e  c o l l e c t o r  current  of Q1 i s  constant and flows 
i n t o  capaci tor  CI. 

In t h e  standby cond-ition, t h e  capaci tor  i s  s h o r t  c i rcu. i ted by contacts  
of r e l ays  K l ,  K 2 ,  and K 3 .  When any one of t h e  r e l a y s  i s  energized, one s e t  
of t he  contacts  opens and t h e  capaci tor  begins t o  charge. The ra te  of 
change, or t h e  time slope, of  t h e  vol tage ramp i s  determined by t h e  inagnitude 
of t h e  current  and t h e  s i z e  of t h e  capac i to r .  I n  t h i s  case: 

V I 
b - c  
- -- - 
L 

The voltage across  C1 i s  sensed by a very high b e t a  Darlington-pair  
emitter-follower Q2 and Q3. The m a x i h u m  amplitude of t he  ramp i s  l imi t ed  
by sa tura- t ion  of Ql. and Zener diode D l  t o  about 1 5  v across  C1 or  14 v a t  
t h e  emitter of Q3. 

When r e l a y  K1-c i s  energized, R1 i s  switched i n  p a r a l l e l  wi th  R2, i n -  
creasing t h e  charging current  from 20 t o  60 pa and the  corresponding ramp 
rate  from 1 t o  3 v/sec.  

2.2.2 Current Swi-tchina 

The Flux Amplii^-ier (Q-2602), which i s  fed by t h e  t e s t  s i g n a l s  from 
t h e  HFTR Test  Module, has 10% feedback t o  t h e  input  terminal  s o  t h a t  t h e r e  
i s  no input  voltage o f f s e t .  This makes poss ib l e  t h e  use of voltage s igna l s  
and s u i t a b l e  m u l t i p l i e r  r e s i s t o r s  t o  de r ive  c a l i b r a t i o n  current  s i g n a l s .  

For s t eady- s t a t e  c a l i b r a t i o n s  or  checks, a vol tage ad jus t ab le  from 0 
t o  25 v by a front-panel  Helipot may be applied through a 2.5-megohm r e -  
s i s t o r  t o  t h e  amplff ier  input  by energizing r e l a y  K 6 .  The corresponding 
current  i s  0 t o  1.0 pa, and t h e  Helipot d i a l  labeled "Current Adjust" i s  
read d i - rec t ly  from 0 t o  100 u n i t s .  
panel  pushbutton S 3 ,  labeled "Current Test ,  " i s  depressed. 

K 6  i s  energized only while t h e  f r o n t -  
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The voltage ramp described in Sect. 2.2 .l may be applied through a 
2250-megohm resistor R18 by energizing K3, resulting -in a curreriC ramp 
ranging from 0 to 6.23 x LO-' amp. 
tact of K3 which removes the short circuit from capacitor C1. K3 is 
energized by depressing a pushbutton on the reactor console. This range 
and ramp rate provide an operational check of the level safety system in 
reactor Mode 3. The rate test is accomplished by simultaneously energizing 
K3 and K4. 
is 3 times faster. 

The ramp is initiated by a second con- 

Tnis provides the same current range, but at a ramp rate which 

Similarly, for reactor Mode 2, a current range of 0 to 1.56 x 
amp is derived from the same voltage ramp and a 90-megohm resistor R17 by 
energizing K2, or K2 and KLt simultaneously. 

The reactor Mode 1 test varies slightly from Modes 2 and 3. The ramp 

This attenuator is a gang of a poten- 
generator output is passed through an external attenuator located in the 
Flux Reset Mechanism module Q-2603. 
tiometer which adjusts the gain of the FLUX Amplifier Q-2602 over a range 
of 1.33 to 1. The amplitude of the ramp is adjusted over a corresponding 
range of 0.75 to 1 so that the outpxt of the Flux Amplifier will have the 
same response to the ramp test regardless of the amplifier gain. The 
"adjusted" ramp voltage is applied through a 1.5-mego'hm resistor ~ 1 6  by 
energizing relay K1 or, for the faster ramp, K1 and K4 simultaneously. 
The resulting current ranges from 0 to 7.0 to 0 to 9.33 pa. These ranges 
correspond to an adjusted reactor power range of 0 to 14@ at rates of 
10 $/,e, and 30 %/set respectively. There is no direct power calibration 
of the test currents in Modes 2 and 3. 

All of the test currents are applied to the Flux Amplifier input by 
way of a second ionization-chamber signal lead which is separate all the 
way to the chamber plates, so that a test signal must travel to the chamber 
and back to the amplifier input. In this way a successful current test 
verifies that the chamber is connected to the amplifier. 

2.2 - 3  Add-on Chamber Section 

When relay K5 is energized, a second section of the safety ionization 
chamber is connected in parallel with the main section, increasing its 
sensitivity by approximately 5C$. 
check of the safety system when the reactor is operating near full. power 
in any of the Ynree modes. 
on section normally grounded to avoid charge buildup during standby periods 
and reduce switching transients. This test is useful only when substantial 
ionization chamber current exists. 

This provides an overall operational 

A normally closed contact of KS keeps the add- 

2.2.4 Chamber Voltage Monitor 

In a manner similar to the signal lead, a separate high-voltage lead 
is returned from the plates of the ionization chamber. 
continuously monitored by a circuit consisting of transistors Q4- through 

This voltage is 
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Q8. 
approximately 200 v, an undervoltage alarm occurs .  

If the  vol tage,  normal.ly 250 v,  i s  in te r rupted  o r  reduced below 

The sensed vol tage i s  reduced from 250 t o  100 v a t  R 5  by two Zener 
diodes D 2  and D 3 .  The vol tage i s  f u r t h e r  reduced t o  20 v a t  t h e  base of 
Q'+ by the  d iv id ing  ac t ion  of R 5  and ~ 6 .  The emi t te r  of Q4 i s  bi.ased a t  
10 v so  that, t h e  t rans is t ,o r  i s  reversed biased and not conducting under 
normal condi t ions.  
t h e  Darlington emitter-fol.lower Q5 and Q6 and the  r e l a y  d r ive r s  Q7 and Q8, 
driven by the  emitter-follower output,  a m  a l s o  not conducting. A 
normally closed contact of R7 energizes the  green l'Normal'' lamp on the  
f ron t  panel.  

The co l l ec to r  of Q4 i s  near gyound p o t e n t i a l  so  t h a t  

When t h e  input vol tage drops below 200 v, t he  Qlt base vol tage i s  r e -  

K 7  
duced t o  below 10 v, and Q4 conducts. 
t o  10 v,  turning on Q5, ~ 6 ,  Q7, and Q8 and energizing both K 7  and K 8 .  
contacts  ext inguish the  l'Normal'l lamp and l i g h t s  the red I'Low" chamber 
voltage lamp. A second s e t  of K7 contacts  cont ro ls  ex te rna l  c i r c u i t s .  
K8 seals i t s e l f  i n  and remains energized, l i g h t i n g  the  "Zatch" lamp u n t i l  
t he  input  voltage i s  res tored  and "Reset" but ton S2 i s  depressed.. This 
enables the  operators  t o  i d e n t i f y  a momentary chamber vol tage fau1.t. 

The co l l ec to r  vol tage of Q4 increases  

A t e s t  of t h e  vol tage monitor c i r c u i t  i s  accomplished by pressing 
"Test" pushbutton S1 on t h e  f r o n t  panel .  
base of Q4, si-mulating a low input condi t ion without causing s i g n i f i c a n t  
loading of t he  chamber vol tage i t s e l f .  

This r e d i i ~ e s  the  vol tage a t  t h e  

3. OPEKATIXG INSTRUCTIONS 

3.1 Ins ta lLat ion  

The h Y I H  Test  Modu1.e i s  one of the  OW-L Modular Reactor Instrumentation 
Se r i e s .  Like the  other  modules i n  t h i s  s e r i e s ,  it has standard connectors 
and dimensions and has a pin- and hole-code on t h e  rear p l a t e  so  t h a t  t h e  
module will not be in se r t ed  i n  a wrong loca t ion  i n  a drawer. The modu1.e 
i s  i n s t a l l e d  by placing it i n  i t s  proper locat ion,  i n s e r t i n g  t h e  module 
f i rmly,  and t igh ten ing  t h e  thumb screw. Tne module may be plugged i n  with 
power on without damage. 

3.2 Operating Contro1.s 

3.2.1 Panel Controls 

Chamber Voltage Monito-r. -- Three p i l o t  lamps ind ica t e  the  s t a t e  of 
chamber vol tage:  t he  green "Normal" l i g h t  i s  on when t h e  vol tage i s  more 
than 200 v, t h e  red ''Low" l i g h t  i s  on when t h e  vol tage i s  Less-than 200 v, 
and t h e  amber "Zatch" l i g h t  comes on when the  vol tage drops below 200 v 
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and remains on until the "Reset" button is pressed. 
when depressed causes a simulated low voltage to test the monitor. 

The "Test" button 

Current Test. -- When the "Current Test" button is depressed, a 
current adjustable from 0 to 100 pa by the "Current Adjust" potentiometer 
is applied to the Flux Amplifier input. 

3.2.2 Remote Controls 

Three ranges of current ramps may be initiated remotely from the reactor 
console by energizing appropriate relays. Relays K1, K2, and K3 control 
ramps appropriate for reactor Modes 1, 2, and 3 respectively. Simultaneous 
actuation o f  K4 with any of the three relays increases the rarq speed 3 times 
to provide a rate test for each mode. K5 controls the add-on chamber section. 

3.3 Connections 

ALL connections are made through the rear connectors P26 A and P26 B 
A jumper between pins 8A and 9A of ~ 2 6  A is when the module is inserted. 

provided so that if the module is removed from a drawer a warning signal 
is given. 

3.4 Operating Procedures 

Those functions which are operated remotely from the reactor console 
will be described in the appropriate reactor operating procedures. 
current ramps and chamber-add tests are initiated simply by depressing the 
proper pushbutton for the selected reactor mode. 

The 

The front-panel "Current Test" is intended more as a trouble-shooting 
tool than as a routine test by reactor operators. 
applies a current which is accurately known at any instant and can be used 
to make steady-state checks of accuracy or gain. 

It is the only test that 

4 MAINTENAXCE INSTRUCTIONS 

4.1 General 

This module is designed to operate continuously with a minimum of 
maintenance and no adjustments. Should a failure occur, any part listed 
in the Replaceable Parts List, Sect. 5, may be replaced. 

4.2 Periodic Maintenance 

No periodic maintenance is expected to be required. 

4.3 Calibration Procedures 

There are no calibration procedures. Testing for proper performance 
is described in Sect. 6, Acceptance Tests. 
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5. REPLACEABLE FARTS LIST 

R desc r ip t ion  and an OWL Stores number f o r  replaceable p a r t s  a r e  given 
A complete p a r t s  itst i s  given on ORNL Drawing Q-2630-6. i n  Table 1. 

Table 1. Replaceable Brts L i s t  

Pa r t  ?lo. OFtNL Stores No. Ik s cr i p t  ion 

c1 

c2 

RL2 

Rl3, Fa5 

R14 

R 9  

R 16 

R17 

H1.8 

Rl9 

R 7 ,  R 2 1  

06 -812 -6027 

06 -802 -0087 

0 6 - 9 3  -2093 

06-932-0382 

06-932 -1.~534 
06-932-4544 

06-932-4552 
06-932 -4554 

06-932 -4538 

06-932-0097 

Capacitor, 20 af, &IO$, 100 v ac  w ,  1..0 i n .  
diam by 3-3/16 i n .  long, 1/2-28 thread mtg. 
stud, compl.ete w i t h  No. 6-12oc nub and No. 
2-5413 lockwasher, NO. 11.8~ 20691rlri5, Sprague 
E l e c t r i c  Co. 

Capacitor, 0.1 uf, +*?o$, 25 v ac  w,  mono- 
l i t h i c ,  formulation C23, 30. 3C2l, Sprague 
E l e c t r i c  Co. 

Potentiometer, 2000 ohms, t3f, l i nea r i - ty  
f0.25$, 10 t u rn ,  1.5 :J at 40 C, 1/4 i n .  
shaft 3/8 x 22 bushing, H3lipot model 
7 2 1 6 ~ ~ ~ 2 5 .  

Resis tor ,  100 ohms, 3 w,  ww, a x i a l  l eads ,  
Ohmite code 7 / 1 6 - ~ - 5 4 - ~ .  

Resis tor ,  300 ohms, 3 w ,  ww, a x i a l  leads, 
Ohmite code 7 / 1 6 - ~ - 5 4 - ~ .  

Resis tor ,  470 ohms, k5$, 1. w, P.B .  

Resis tor ,  1000 ohms, ?5$,, 1 w, A-13. 

Res i s to r ,  1.5 megohms, 41$, 1 w, T I  C D I R .  

Resis tor ,  90 megohms, .tl$ (100 M paralLe1 
I.OOOM), Victoreen R X ~ .  

Resis tor ,  2250 megohms, ?I% (5000 M 
p a r a l l e l  1-1000 M ) ,  Victoreen €02. 

Resis tor ,  2 .5  megohms, +l%, 1 w, carbon 
f i lm,  T I  C D I R .  

Resis tor ,  1000 ohms, I-%, 1/2 w, carbon 
fi lm, Stemag S T A K . ~  

'All carbon f i l m  r e s i s t o r s ,  %"emag," double high-temperature varnish 
coated.  Vendor: €I.  E .  P r i e s t e r  Corp., Scarsdale,  N .  Y .  



Table 1. (continued) 

Part N o .  ORNL Stores  No. Description 

R8 

R 1 0  

R 3  

R6,  R 1 1  

R5 

R 4  

R1 

R 2  

D5, D12 

D1 

D4 

D3 

Q3, Q5, Q6, 
Q7, Q8 

06-932-0113 

06-932 -0131 

06 - 932 -01-21 

06-932-0155 

06-932-0185 

06-932-0189 

06-932-0205 

06 - 932 -02 19 

06-995-6160 

06-995 -7900 

06-995 -7094 

06-995-7112 

06-995-7118 

06 -996 -1610 

06-996 -1710 

06 -996 -1960 

Resis tor ,  2000 ohms, 1$, 1/2 w, carbon 
f i lm,  Stemag S T A K . ~  

Resis tor ,  4.7 kilohms, l%, 1/2 w, carbon 
f i l m ,  Stemag S T A K . ~  

Res is tor ,  2700 ohms, 1%, 1/2 w, carbon 
f i lm,  stemag S T A K . ~  

Res is tor ,  20 kilohms, 1%, 1/2 wy carbon 
fi lm, Stemag S T A K . ~  

Resis tor ,  80 kilohms, l%? 1/2  w, carbon 
f i lm,  Stemag S T A K . ~  

Res is tor ,  100 kilohms, 1$, 1/2 w, carbon 
film, Stemag S T A K . ~  

Resis tor ,  250 kilohms, l%, 1/2 w, carbon 
f i l m ,  Stemag S T A K . ~  

Res is tor ,  500 kilohms, l%, 1/2 w, carbon 
fi lm, Stemag S T A K . ~  

Diode, r e c t i f i e r ,  200 v PIV, 140 v rms, 
type 1-1~679. 

Diode, zener, 10 v, type HZ-8Y3'79, 2.50 mw, 
Hughes . 
Diode, zener, 10 v, 45$, 1 w, type 1TJ3020BY 
Motorola, 

Diode, zener, 51 v, 1 w, type 1N3037B, 
Motorola. 

Diode, zener, 100 v, 1 M, type 1N3041+B, 
Motorola. 

Transis tor ,  s i l i c o n ,  NPN, type 2~696, 
Texas Instrument. 

Transis tor ,  s i l i c o n ,  PW, type 2FTl.131, 
Texas Instrument. 

Transis tor ,  germanturn, PKP, type 2N1307, 
Texas Instrument . 
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Table 1. ( continued ) 

Par t  No. ORNL S tores  N o .  Description 
.- 

06-944-0669 Relay, dc, microminiature, dpdt,  contacts  
a t  3 amp, c o i l  26.5 v de,  type ~ ~ 2 ~ 6 7 5 ~ - 2 4 ,  
Elgin, Advance E l e c t r i c  CO. 

a, K 8  

R4, R6 

Relay, reed type,  one iorm "A" contact  and 
one fo rm "B" contact ,  15 va m a ,  930 ohm 
c o i l ,  f o r  PC board mou.nting, C.P. Clare 
NO. C E M - ~ ~ ~ + O .  

Relay, reed type, one form "A" contact ,  
15 v a  m a ,  1650 ohm c o i l  fox. PC board 
mounting, C B. Clare 30. CRM-1913. 

06-916-2 5'76 l a m p ,  incandescent, 28 v a t  40 m a ,  type 
327, General E l e c t r i c  Co. 

n, E? 
I3 

6. ACCEPTANCE TEST PROCEDIIRE 

6 .1  Test Equipment 

The following test equipment i s  required:  

1. power supply, tic unregulated,  3'' ~t_ 4 v, up t o  1 amp. 

2. Power supply, tic regulated,  25 t 0.1 v, regula t ion  ~ o . Y $ ~  up t o  
50 m a .  

3 .  Voltmeter, dc, 0.5% accuracy, multirange. 

4 .  Power supply, dc, 0 t o  250 v ad jus tab le ,  LO m a .  

6.2 Acceptance Test 

6.2.1. Ramp Generator 

1. Connect t h e  25-v dc supply pos i t i ve  t o  p in  2A and t h e  negat ive bo 
Connect t h e  32-v dc supply pos i t i ve  t o  p i n  2B and t h e  negative t o  p i n  4A. 

pins  143 and l5B. 
generator  output on p in  l R  wi th  respec t  t o  HQ ground, p in  4A.  
o f  p in  7.13 i s  a l s o  HQ ground. 

Connect an accurate  dc voltmeter t o  measure t h e  ramp 
The sh ie ld  



2. To initiate the slow ramp, energize relay K l  by shorting pin 3B 
to pin 5B and observe the linear increase of voltage on the meter. The 
voltage should rise -Prom 0 to i-14 2 1 v f.n 14 t 1 sec. 
not rise higher than 15 v. 

The voltage should 

3 .  To initiate the fast ramp, energize K l  and K4 simultaneously by 
shorting pins 4B and 5B together to pin 3B. 
o to 14 1 v in 4.7 0.5 s e c .  

The voltage should rise from 

6.2.2 Voltage Monitor 

1. Connect the 0 to 250 v supply positive to pin L9 and the negative 
to pin 4 A .  Connect an accurate voltmeter across the 300-v supply terminals. 

2 .  Increase the supply voltage to approximately 250 v and press the 

Slowly decrease the supply voltage and observe the 
"Reset" button on the module front panel. Only the green "Normal" lamp 
should be lighted. 
voltage when the red "Low" lamp just lights. The voltage should be 200 
k 10 v. 

3. Increase the voltage to 250 v. The ' r L ~ ~ l t  lamp should become 
extinguished and the "Normal" lamp should light. The tlLatch" lamp should 
come on simultaneously with the r'Low" lamp and should remain on until the 
"Reset" button is depressed. 

4. Press the low-voltage "Test" button. The circuit should respond 
the same as if' the voltage were reduced to less than 200 v .  
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