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1 .0  I n t r o d u c t i o n  

1.1 Purpose And Scope 

T h i s  p rocedure  i s  i n t e n d e d  f o r  t h e  Area R a d i a t i o n  M o n i t o r i n g  
System, ARMS, t h a t  i s  r e p l a c i n g  t h e  e x i s t i n g  Programmable I n p u t -  
Ou tpu t  P rocess ing  System, P I O P S ,  r a d i a t i o n  m o n i t o r i n g  system i n  
t h e  105KE b a s i n .  The new system w i l l  be r e f e r r e d  t o  as t h e  105KE 
ARMS, 105KE Area R a d i a t i o n  M o n i t o r i n g  System. T h i s  ATP w i ' l l  
ensure  c a l i b r a t i o n  i n t e g r i t y  o f  t h e  105KE r a d i a t i o n  d e t e c t o r  
l o o p s .  A l s o ,  t h i s  ATP w i l l  t e s t  and document t h e  d i s p l a y ,  
p r i n t i n g ,  a l a r m  o u t p u t ,  a l a r m  acknowledgement, u p s c a l e  check .  and 
s e c u r i t y  f u n c t i o n s .  T h i s  ATP t e s t  i s  t o  be pe r fo rmed  a f t e r  
c o m p l e t i o n  o f  t h e  105KE ARMS i n s t a l l a t i o n .  

The a l a r m  o u t p u t s  o f  t h e  105KE ARMS w i l l  be connected  t o  t h e  b a s i n  
d e t e c t o r  a la rms,  b a s i n  a n n u n c i a t o r  system, and s e c u r i t y  A l a r m  
M o n i t o r i n g  System. AMS, l o c a t e d  i n  t h e  200 a rea  C e n t r a l  A la rm 
S t a t i o n  (CAS). 

Note :  V e r i f i c a t i o n  o f  t h e  Video Graph ic  Recorder ,  VGR, Da ta  Logger 
programming c o n f i g u r a t i o n  has a l r e a d y  been pe r fo rmed .  See 
"Acceptance Tes t  Repor t  Fo r  New Data Logger Replacement F o r  
The P I O P S  R a d i a t i o n  M o n i t o r i n g  Equipment".  HNF-SD-SNF-ATR- 
022 f o r  d e t a i l s .  

Note :  24 hour  n o t i c e  s h a l l  be g i v e n  t o  s e c u r i t y  and o p e r a t i o n s  
p r i o r  t o  t h e  ATP b e i n g  pe r fo rmed .  A l l  e x t e r i o r  doo rs  t o  t h e  
b a s i n  l i m i t e d  area, w i t h  t h e  e x c e p t i o n  o f  doo r  100, w i l l  
remained l o c k e d  w i t h  t h e i r  i n t r u s i o n  d e t e c t o r s  sensors  i n  
t h e  secure  mode u n l e s s  p r i o r  arrangements have been made 
w i t h  s e c u r i t y .  

1 .2 Acronyms And A b b r e v i a t i o n s  

AC 
ACK 
A I M  
ALM 
AMS 
ARMS 
CAS 
CRT 
DC 
DMM 
DVM 
EXT 
H LA 
h r  
I LA 

A l t e r n a t i n g  C u r r e n t  
Acknowledge 
Analog I n p u t  Module 
A la rm Module 
A la rm M o n i t o r i n g  System 
Area R a d i a t i o n  M o n i t o r i n g  System 
C e n t r a l  A la rm S t a t i o n  
Cathode Ray Tube 
D i r e c t  C u r r e n t  
D i g i t a l  M u l t i m e t e r  
D i g i t a l  V o l t m e t e r  
E x t e r n a l  
H igh  Leve l  A la rm 
Hour 
I n t e r m e d i a t e  Leve l  A l a r m  
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KWD 
LED 
ma 
mm 
MO 
mR 
mv 
NC 
NO 
PC 
P I O P S  
PRMS 
TSR 
UART 
UPS 
VAC 
VDC 
VGR 

Watchdog Re lay  
L i g h t  E m i t t i n g  D iode 
M i  11 i amp 
M i l l i m e t e r  
Magneto O p t i c a l  
M i l  1 i rem 
M i l l  i v o l  t 
Norma l l y  C losed 
Norma l l y  Open 
Persona l  Computer 
Programmable I n p u t - O u t p u t  P r o c e s s i n g  System 
P I O P S  R a d i a t i o n  M o n i t o r i n g  System 
T e c h n i c a l  S a f e t y  Repor t  
U n i v e r s a l  Asynchronous Re( -e iver  T r a n s m i t t e r  
U n i n t e r r u p t a b l e  Power Supply 
V o l t s  A l t e r n a t i n g  C u r r e n t  
V o l t s  D i r e c t  C u r r e n t  
Video Graph ic  Recorder 

1 .3  References  

The f o l l o w i n g  r e f e r e n c e s  a r e  p r o v i d e d  as a i d s  t h a t  can be used 
w h i l e  p e r f o r m i n g  t h e  ATP t e s t .  I n f o r m a t i o n  c o n t a i n e d  i n  t h e s e  
documents d e s c r i b e s  how t o  o p e r a t e  t h e  equipment and p r o v i d e s  
t e c h n i c a l  system c o n f i g u r a t i o n  i n f o r m a t i o n .  . Video Graph ic  Recorder C o n f i g u r a t i o n  And T e c h n i c a l  

I n f o r m a t i o n  - Area R a d i a t i o n  M o n i t o r i n g  System (ARMS) 100K. 
HNF-SD-SNF-TI-037. . Video Graph ic  Recorder User Manual - Area R a d i a t i o n  

. Acceptance l e s t  Repor t  For New Data  Logger Replacement F o r  

M o n i t o r i n g  System (ARMS) 100K, HNF-SD-SNF-11-004. 

The P I O P S  R a d i a t i o n  M o n i t o r i n g  Equipment, HNF-SD-SNF-ATR- 
022. 

1 .4  System Equipment I d e n t i f i c a t i o n  

The equipment l i s t e d  i n  Tab le  1. 105KE Equipment,  i s  t o  be used 
d u r i n g  t h e  ATP t e s t .  For a system o v e r v i e w  see F i g u r e  1, 105KE 
ARMS B l o c k  Diagram, l o c a t e d  i n  s e c t i o n  1 .5 ,  System B l o c k  D iagram.  
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Equipment Type 

V ideo Graph ic  Recorder  
( V G R )  

Ana log  I n p u t  Module 
(AIM) 

A la rm O u t p u t  Module 

C o l o r  P r i n t e r  

Re lay ,  Time D e l a y  
(Watchdog, KWD) 

105KE B a s i n  D e t e c t o r s  

(ALM) 

~~ 

ARMS T e r m i n a t i o n  
C a b i n e t  

B a s i n  A l a r m  I n t e r f a c e  

Tab le  1 
105KE Equipment 

M a n u f a c t u r e r  

Angus E l e c t r o n i c s  

Angus E l e c t r o n i c s  

Angus E l e c t r o n i c s  

C i t i z e n  

P o t t e r  & 
B r u m f i e l d  

F a c i l i t y  Hardware 
( E x i s t i n g )  

F a c i l i t y  Hardware 
( E x i s t i n g )  

Fac i  1 i t y  Hardware 
( E x i s t i n g )  

Model / P a r t  # 

VGK 16 

S e r i a l  # 



HNF-3613 
R e v i s i o n  0 

Page 4 o f  51 

P r i n t e r  

1 .5  System B l o c k  Diagram 

The f o l l o w i n g  system b l o c k  d iagram shows t h e  105KE ARMS as i t  w i l l  be 
when i n s t a l l e d  i n  t h e  f i e l d .  R e f e r  t o  s e c t i o n  1 .2 ,  Acronyms And 
A b b r e v i a t i o n s ,  f o r  i d e n t i f i c a t i o n  o f  system components shown i n  t h e  
f o l l o w i n g  system b l o c k  d iagram.  

MDA3- ,  
TBL 

105KE B a s i n  

I n p u t s  From A larm Ou tpu ts  
105KE R a d i a t i o n  To Beacons, Horns,  
D e t e c t o r s  Annunciat,ors, E t c .  

I 

T e r m i n a t i o n  
C a b i n e t  

1 m 

F i g u r e  1. 105KE ARMS B l o c k  Diagram 
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2.0 T e s t  D e s c r i p t i o n  

2 . 1  

2 . 2  

O b j e c t i v e s  

The ATP t e s t  w i l l  v e r i f y  t h e  o p e r a t i o n  o f  t h e  equipment i d e n t i f i e d  
i n  f i g u r e  1, 105KE ARMS B l o c k  Diagram. l o c a t e d  i n  s e c t i o n  1 . 5 ,  
System B l o c k  Diagram. S p e c i f i c a l l y ,  t h e  accuracy  and o p e r a t i o n  o f  
t h e  d i s p l a y ,  p r i n t i n g ,  and a l a r m  o u t p u t s  w i l l  be t e s t e d  and t h e  
r e s u l t s  documented. 

T e s t  Method 

The c a l i b r a t i o n  w i l l  c o n s i s t  o f  p r o v i i l i n g  known i n p u t  s i g n a l s ,  
4-19.98 ma c o r r e s p o n d i n g  t o  1-<100,000 mR/hr, t o  t h e  s e l e c t e d  VGR 
i n p u t  channe ls  and o b s e r v i n g  t h e  V G R ,  ALM, and p r i n t e r  f o r  p r o p e r  
o u t p u t s .  The r e s u l t s  w i l l  be r e c o r d e d  i n  t h e  spaces p r o v i d e d  
w i t h i n  t h i s  p rocedure .  A l s o ,  VGR syst.em f a i l u r e s  w i l l  be 
s i m u l a t e d .  The VGR system f a i l u r e s  w i l l  be s i m u l a t e d  b y  t u r n i n g  
o f f  t h e  power t o  a p e r i p h e r a l  ( p r i n t e r ,  ALM, A I M ,  e t c . )  and 
o b s e r v i n g  t h e  VGR for t h e  p r o p e r  a la rm.  

P a r t s  o f  t h e  ATP t e s t  w i l l  be r u n  c o n c u r r e n t l y ,  such as, v e r i f y i n g  
b a s i n  a n n u n c i a t o r s  and s e c u r i t y  a l a r m  f u n c t i o n s  w h i l e  p e r f o r m i n g  
t h e  c a l i b r a t i o n .  

3 . 0  T e s t  C o n d i t i o n  L i m i t s  

3 . 1  Equipment P r e r e q u i s i t e s  

P r i o r  t o  t h e  ATP t e s t ,  t h e  105KE ARMS w i r i n g  i s  t o  be v e r i f i e d  t o  
ensu re  t h a t  i t  i s  c o r r e c t  b e f o r e  e n e r q i z i n g  equ ipment .  

3 . 2  Personne l  P r e r e q u i s i t e s  

3 .2 .1  O p e r a t i o n s  must be n o t i f i e d  b e f o r e  b e g i n n i n g  t h e  ATP t e s t  
and B a s i n  Personnel  n o t i f i e d  t h a t  R a d i a t i o n  A l a r m s  a t  t h e  
B a s i n  w i l l  be a c t i v a t e d  as  p a r t  o f  t h e  ATP t e s t .  

3 . 2 . 1 . 1  Post s i g n s  a t  t h e  f o l l o w i n g  b u i l d i n g  l o c a t i o n s :  

Main e n t r a n c e  South d o o r .  

Main e n t r a n c e  N o r t h  d o o r .  

B a s i n  e n t r y  d o o r .  

D & D e n t r a n c e  door  by HPT c o u n t i n g  s t a t i o n .  
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3 . 2 . 1 . 2  Make the  f o l l o w i n g  P . A .  announcement i n  105KE 
t w i c e :  

" A t t e n t i o n  a l l  p e r s o n n e l ,  A t t e n t i o n  a l l  
p e r s o n n e l .  R a d i a t i o n  m o n i t o r i n g  sys tem t e s t i n g  
i s  be ing  per formed.  D i s r e g a r d  r a d i a t i o n  
mon i to r ing  sys tem a n n u n c i a t o r s  and ho rns  u n t i l  
f u r t h e r  n o t i c e .  " 

3 . 2 . 2  S e c u r i t y  Maintenance i s  t o  be p r e s e n t  d u r i n g  t h e  ATP t e s t  
and S e c u r i t y  a t  t h e  C e n t r a l  Alarm S t a t i o n ,  CAS, a r e  be 
n o t i f i e d  o f  the ATP t e s t  and t h a t  r a d i a t i o n  a l a rms  w i l l  
o c c u r  a s  p a r t  o f  t h e  A T P  t e s t ,  h u t  no o t h e r  s e c u r i t y  a l a rms  
shou ld  o c c u r .  

3 . 2 . 3  Hea l th  Phys ic s  a r e  t o  be n o t i f i e d  o f  t h e  ATP t e s t .  
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3.3 R e s p o n s i b i l i t i e s  

3 . 3 . 1  T e s t  D i r e c t o r  (Cogn izan t  Eng ineer /Des ign  A u t h o r i t y  o r  
Des ignee)  

T e s t  d i r e c t o r  i s  r e s p o n s i b l e  f o r  t h e  f o l l o w i n g :  

. Coord ina te  ATP t e s t  a c t i v i t i e s  w i t h  O p e r a t i o n s ,  S h i f t  

. Ass ign  ATP t e s t  r e s p o n s i b i l i t i e s .  

S u p e r v i s o r ,  S e c u r i t y ,  and H e a l t h  P h y s i c s .  

. M o n i t o r i n g  t h e  ATP t e s t  f o r  comp l iance  w i t h  t h e  ATP 
t e s t  p rocedure .  . A s s i s t  w i t h  t h e  ATP t e s t  p r e j o b  b r i e f i n g .  

. A c t  a s  l i a i s o n  between t h i i  ATP t e s t  p a r t i c i p a n t s  
i n v o l v e d  w i t h  t h e  ATP tesl.. . Sign  t h e  Tes t  Execu t ion  Sheet when t h e  ATP t e s t  

. Take necessary  a c t i o n ( 8 )  1 0  c l e a r  e x c e p t i o n ( 8 )  t o  t h e  

. S i g n  t h e  ATP Tes t  Excep t ion  S h e e t ( s )  when t h e  

i s  
approved and accepted .  

ATP t e s t .  

e x c e p t i o n ( s )  has/have been r e s o l v e d .  

ATP T e s t  D i r e c t o r :  
P r i n t e d  name 

S i g n a t u r e  

Date  
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3 . 3 . 2  Q u a l i t y  Assurance R e p r e s e n t a t i v e  (QA/QC) 

QA/QC i s  r e s p o n s i b l e  f o r  t h e  f o l l o w i n g :  . Observe t h e  e n t i r e  ATP t e s t .  

. S i g n  t h e  T e s t  E x e c u t i o n  Sheet when t h e  ATP t e s t  i s  

. Concur w i t h  necessary  a c t i o n ( s )  t o  c l e a r  e x c e p t i o n ( s )  

. S i g n  t h e  ATP T e s t  E x c e p t i o n  S h e e t ( s )  when t h e  

. V e r i f y  c a l i b r a t i o n  o f  M & [ E .  Ref Tab le  2 .  

approved and accepted.  

t o  t h e  ATP t e s t .  

e x c e p t i o n ( s )  has/have been r e s o l v e d .  

ATP QA/QC R e p r e s e n t a t i v e :  
P r i n t e d  name 

S i g n a t u r e  

D a t e  
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3 .3 .3  Recorder  

Recorder  i s  r e s p o n s i b l e  f o r  t h e  f o l l o w i n g :  . Record t h e  names o f  a l l  d e s i g n a t e d  p e r s o n n e l  on 
r e c o r d e r ' s  copy o f  t h e  ATP p r i o r  t o  t h e  s t a r t  o f  t h e  
ATP t e s t .  

. Observe t h e  e n t i r e  ATP t e i t  and r e c o r d  a l l  ATP t e s t  

. Mark o f f  every ATP t e s t  st.ep on t h e  r e c o r d e r ' s  copy ,  

. Record ATP t e s t  e x c e p t i o n s ,  o b j e c t i o n s ,  and t e s t  s t e p s  

d a t a .  

n e x t  t o  t h e  s t e p  number, i i f t e r  i t  i s  comple ted .  

n o t  per formed,  on a T e s t  E x c e p t i o n  Sheet .  Prepare  a 
s e p a r a t e  T e s t  E x c e p t i o n  Sheet f o r  each e x c e p t i o n ,  
o b j e c t i o n ,  e t c . .  The Test. E x c e p t i o n  Sheet i s  l o c a t e d  
i n  S e c t i o n  14, T e s t  Except. ion Sheet,  make c o p i e s  as 
needed. 

. The f i n a l  ATP t e s t  r e s u l t , ;  a r e  t o  be s u b m i t t e d  t o  t h e  
Cognizant  Eng ineer /Des ign  A u t h o r i t y  f o r  a p p r o v a l  
s i g n a t u r e s  and d i s t r i b u t i o n .  

ATP Recorder :  
P r i n t e d  name 

S i g n a t u r e  

Date 
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3 .3 .4  T r a i n i n g  

I t i s  t h e  i n t e n t  t o  have an O p e r a t i o n s  r e p r e s e n t a t i v e  and a 
R a d i o l o g i c a l  C o n t r o l  r e p r e s e n t a t . i v e  t o  be p r e s e n t  d u r i n g  t h e  
ATP t e s t  i n  o r d e r  t o  f a m i l i a r i z e  themse lves  w i t h  t h e  105KE 
ARMS. I t  i s  l e f t  t o  t.hese o r g a n i z a t i o n s  t o  d e t e r m i n e  t h e  
l e v e l  o f  r e p r e s e n t a t i o n  f o r  t h e  ATP t e s t .  
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4 . 0  I n s t r u m e n t s  And C a l i b r a t i o n  

4 . 1  Too ls ,  Equipment, And M a t e r i a l s  

4 .1 .1  A 4-20 ma source  i s  r e q u i r e d  t o  p e r f o r m  t h e  ATP t e s t .  The 
4-20 ma source  w i l l  s i m u l a t e  t h e  i n p u t s  f r o m  t h e  105KE 
r a d i a t i o n  d e t e c t o r s  and w i l l  be connected  t o  channe ls  1-8 o f  
t h e  105KE ARMS. The accu racy  o t  t h e  4-20 ma sou rce  must be 
a t  l e a s t  . 5 % .  The Transmat ion  iiiodel #1091, o r  e q u i v a l e n t ,  
meets t h e  r e q u i r e m e n t s  o f  t h e  ATP t e s t .  

4 .1 .2  A t i m e r  o r  s t o p  watch 

4 .1 .3  A V-Block source ,  C o b a l t  60 w i t h  g r e a t e r  t h a n  50 mR/hr. 
T h i s  can be o b t a i n e d  f rom K-Basins R a d i o l o g i c a l  C o n t r o l  
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I n s t r u m e n t  Type, Manu fac tu re r ,  
And Model # 

4 . 2  I n s t r u m e n t  L i s t  

S tandards  Cal i b r a t  i o n  
L a b o r a t o r y  # E x p i r a t i o n  Da te  

Record a l l  i n s t r u m e n t s  used d u r i n g  t h e  ATP t e s t  i n  T a b l e  2 ,  
I n s t r u m e n t  L i s t ,  shown be low.  Add a d d i t i o n a l  shee ts  i f  more space 
i s  r e q u i r e d .  

Tab le  2 
I n s t r u m e n t  L i s t  
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5 .0  T e s t  F a c i l i t y  

5 .1  F a c i l i t y  

The ATP t e s t  w i l l  be per fo rmed a t  105KE B a s i n .  The VGR system i s  
l o c a t e d  i n  1 0 5 K E .  Room 4. 

5 .2  Equipment And M a t e r i  a1 s 

The equipment t o  be t e s t e d  i s  l i s t e d  i n  T a b l e  1, 1 0 5 K E  Equipment, 
l o c a t e d  i n  s e c t i o n  1 .4 ,  System Equipment I d e n t i f i c a t i o n .  A l s o ,  
t h e  Angus E l e c t r o n i c s  - VGR O p e r a t i n g  I n s t r u c t i o n  Manual and 
C i t i z e n  P r i n t e r  - User Manual a r e  t o  he a v a i l a b l e  f o r  r e f e r e n c e ,  
i f  needed d u r i n g  t h e  ATP t e s t .  

A 10 ohm, +.05%, p r e c i s i o n  r e s i s t o r  i s  i n s t a l l e d  ac ross  t h e  i n p u t  
t e r m i n a l s  o f  each 1 0 5 K E  r a d i a t i o n  d e t e c t o r  i n p u t ,  channe ls  1-8.  
The i n s t r u m e n t s  l i s t e d  T a b l e  2 .  I n s t r u m e n t  L i s t ,  l o c a t e d  i n  
s e c t i o n  4 .2 ,  I n s t r u m e n t  L i s t ,  a r e  needed t o  p e r f o r m  t h e  ATP t e s t .  
The 4-20 ma o u t p u t  o f  t h e  1 0 5 K E  r a d i a t , i o n  d e t e c t o r s  w i l l  be 
s i m u l a t e d  by t h e  4-20 ma source  l i s t e d  i n  T a b l e  2 ,  I n s t r u m e n t  
L i s t ,  l o c a t e d  i n  s e c t i o n  4 .2 .  I n s t r u m e n t  L i s t .  The 4-20 ma s i g n a l  
w i l l  be connected  t o  t h e  f i e l d  t e r m i n a t i o n  i n p u t  t e r m i n a l s  l o c a t e d  
i n  t h e  KE ARMS T e r m i n a t i o n  C a b i n e t .  rhe 4-20 ma s i g n a l  w i l l  
produce a 40-200 mv s i g n a l  ac ross  t h e  10 ohm p r e c i s i o n  r e s i s t o r  
i n t o  t h e  VGR system. 

A 3 . 5 "  f l o p p y  d i s k  and MO d i s k  for  t h e  VGR system must be 
a v a i l a b l e .  The p r i n t e r  f o r  t h e  VGR system must have an adequate 
s u p p l y  o f  paper  and a rep lacement  p r i n t e r  r i b b o n .  R e f e r  t o  t h e  
m a n u f a c t u r e r s  documenta t ion  f o r  i n s t a l l a t i o n  i n s t r u c t i o n s  f o r  each 
o f  t h e s e  i t e m s .  

The A l a r m  Module, ALM, r e l a y  o u t p u t s  have no v i s u a l  i n d i c a t o r s  on 
them. The Low, I n t e r m e d i a t e ,  H igh ,  arid s e l e c t e d  system t r o u b l e  
a l a r m  f u n c t i o n s  w i l l  be v e r i f i e d  f o r  each d e t e c t o r  by o b s e r v i n g  
t h e  a c t i o n  o f  t h e  1 0 5 K E  ARMS beacons, l i g h t s ,  and h o r n s .  A l l  
a l a r m  o u t p u t s  use t h e  n o r m a l l y  c l o s e d .  NC, r e l a y  o u t p u t  c o n t a c t ,  
excep t  t h e  VGR Reset,  watchdog, o u t p u t  #24, LowlSystem T r o u b l e  
A la rm To S e c u r i t y  o u t p u t  #26, and I n t e r m e d i a t e  A la rm To S e c u r i t y  
o u t p u t  #27 ,  wh ich  use t h e  n o r m a l l y  open, NO, r e l a y  o u t p u t  c o n t a c t .  

The watchdog r e l a y ,  KWD, l i s t e d  i n  T a b l e  1, 1 0 5 K E  Equipment, 
l o c a t e d  i n  s e c t i o n  1 . 4 ,  System Equipment I d e n t i f i c a t i o n ,  must  be 
c o r r e c t l y  w i r e d  and programmed. The watchdog c i r c u i t  m o n i t o r s  t h e  
o p e r a t i o n  o f  t h e  VGR system and a c t i v a t e s  an a l a r m  on t h e  b a s i n  
a n n u n c i a t o r  c o n t r o l  pane l  CP-A i n  room 7 i f  t h e  VGR system l o c k s  
up and can no l o n g e r  scan t h e  1 0 5 K E  r a d i a t i o n  d e t e c t o r  o u t p u t s .  
The KWD r e l a y  has an a d j u s t a b l e  t i m e  d e l a y - o n - r e l e a s e  f e a t u r e .  
The t i m e  d e l a y  knob on t h e  KWD r e l a y  i s  s e t  t o  seven t o  f i f t e e n  
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(7-15) seconds. The KWD r e l a y  i s  m a i n t a i n e d  i n  an e n e r g i z e d ,  non- 
a la rm,  s t a t e  b y  p e r i o d i c  pulses  f r om t.he VGR system, ALM. The 
r e s e t  p u l s e s  occu r  a p p r o x i m a t e l y  eve ry  seven t o  f i f t e e n  s e c o r i d i  
and r e s e t  t h e  i n t e r n a l  t i m e r  i n  t h e  KWD r e l a y .  The KWD r e l a y  w i l l  
de -energ i ze  i n  a p p r o x i m a t e l y  seven t o  f i f t e e n  seconds i f  t h e  VGR 
system s t o p s  send ing  t h e  r e s e t  p u l s e s  t o  t h e  KWD r e l a y ,  c a u s i n g  a 
Low Leve l  R a d i a t i o n  & System T r o u b l e  Alarm. The KWD r e l a y  
c o n t a c t s  are w i r e d  i n  p a r a l l e l  w i t h  t h e  Low A larm & System T r o u b l e  
r e l a y  o u t p u t  #40 o f  t h e  ALM. T h i s  i s  done s o  t h a t  e i t h e r  t h e  V G R  
system or  t h e  KWD r e l a y  can t r i g g e r  an b a s i n  a n n u n c i a t o r  a la rm.  

6 . 0  Sa fe ty  

6 . 1  Do n o t  a p p l y  more t h a n  100 v o l t s  D C ,  or peak AC,  t o  t h e  VGR i n p u t s  

6 . 2  The KE Arms T e r m i n a t i o n  Cab ine t  c o n t a i n s  e n e r g i z e d  120 V A C  

as  t h i s  may cause damage t o  t h e  equipment.  

c i r c u i t s .  Extreme c a r e  i s  needed i n  remov ing  w i r i n g  d u r i n g  t h e  
ATP t e s t  i n  o r d e r  t o  p r e v e n t  e l e c t r i c a l  s h o r t s .  

p r o g r e s s  and t h a t  alarms w i l l  be a c t i v a t e d ,  b u t  t h e y  a r e  n o t  t o  
respond u n l e s s  d i r e c t e d  o t h e r w i s e .  

6 .3  A l l  b a s i n  pe rsonne l  must be i n fo rmed  t,hat t h e  ATP t e s t  i s  i n  

7 .0  Equipment F a i l u r e  

The f o l l o w i n g  i d e n t i f i e s  equipment. f a i l u r e s  t h a t  may occu r  dnd what 
a c t i o n  t o  t a k e .  The Cogn izant  Eng ineer /Des ign  A u t h o r i t y  w i l l  be t h e  
a u t h o r i t y  f o r  r e s t a r t i n g  t h e  ATP t e s t  a f t e r  equipment f a i l u r e .  Record 
equ ipment  f a i l u r e s  i n  Appendix C ,  Equipment F a i l u r e  Log. 

7 . 1  Power F a i l u r e  

A f t e r  power i s  r e s t o r e d ,  observe  equipment d u r i n g  power-up f o r  any 
e r r o r s .  I f  no e r r o r s  o c c u r .  c o n t i n u e  t h e  ATP t e s t  f r o m  p o i n t  o f  
power f a ]  1 u r e .  

7 . 2  D i s k  F a i l u r e  

I f  t h e  3 . 5 "  f l o p p y  d i s k  o r  MO d i s k  f a i l ,  r e p l a c e  f a i l e d  d i s k  u s i n g  
t h e  p rocedure  i n  t h e  Angus E l e c t r o n i c s  - VGR O p e r a t i n g  I n s t r u c t i o n  
Manual and c o n t i n u e  t h e  ATP t e s t .  

7 .3  P r i n t e r  F a i l u r e  

I f  t h e  p r i n t e r  f a i l s ,  t r o u b l e s h o o t  u s i n g  t h e  m a n u f a c t u r e r s  manua l .  
Problems l i k e  paper  jams and r i b b o n  f a i l u r e s  can be c l e a r e d  and 
t h e  ATP t e s t  c o n t i n u e d .  I f  t h e  p r i n t i ! r  f a i l s  c o m p l e t e l y  r e p l a c e  
i t  and c o n t i n u e  t h e  ATP t e s t .  
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7 . 4  A I M  F a i l u r e  

I f  t h e  A I M  f a i l s ,  o r  does n o t  pass c a l i b r a t i o n  check, r e p l a c e  i t  
w i t h  ano the r  A I M .  p e r f o r m  s e c t i o n  10 c a l i b r a t i o n  check, and 
c o n t i n u e  t h e  ATP t e s t .  I f  t h e  A I M  f a i l s  s e c t i o n  10 c a l i b r a t i o n  
check  p e r f o r m  manu fac tu re rs  c a l i b r a t i o n  p rocedure  l i s t e d  i n  Angus 
E l e c t r o n i c s  - VGR O p e r a t i n g  I n s t r u c t i o n  Manual and t h e n  p e r f o r m  
s e c t i o n  10 c a l i b r a t i o n  check .  

7 . 5  VGR F a i l u r e  

I f  t h e  VGR f a i l s  r e p l a c e  i t  w i t h  a n o t h e r  VGR.  
l i k e  t h e  f a i l e d  u n i t  u s i n g  t h e  i n s t r u c t i o n s  i n  t h e  Angus 
E l e c t r o n i c s  - VGR O p e r a t i n g  I n s t r u c t i o n  Manual.  C o n t i n u e  t h e  ATP 
t e s t  f r o m  where i t  was s topped.  

C o n f i g u r e  t h e  V G R  

7.6 Cab le  F a i l u r e  

Rep lace  t h e  f a i l e d  c a b l e  and c o n t i n u e  t.he ATP t e s t  f r o m  t h e  p o i n t  
o f  f a i l u r e .  

8 .0  T e s t  Data  

The d a t a  t o  be g a t h e r e d  f o r  t h e  ATP t e s t  w i l l  be a c o m b i n a t i o n  o f  
c a l i b r a t i o n  and a l a r m  f u n c t i o n  d a t a .  The d a t a  w i l l  be r e c o r d e d  on t h e  
d a t a  shee ts  i n  s e c t i o n  1 2 . 0 ,  Data  Sheets .  The d a t a  w i l l  be d i s p l a y e d  on 
t h e  VGR screen and p r i n t e r  o u t p u t .  The d a t < i  has no s e c u r i t y  
c l a s s i f i c a t i o n  and w i l l  be r e p o r t e d  i n  Acceptance Tes t  Repor t ,  ATR, HNF- 
3614, a f t e r  c o m p l e t i o n  o f  t h e  ATP t e s t .  

9 .0  Personne l  Requirements 

The ATP t e s t  w i l l  be per fo rmed by an Ins t ru i i i en t  T e c h n i c i a n  and t h e  
Cogn izan t  Eng ineer /Des ign  A u t h o r i t y .  The Cogn izan t  Eng ineer /Des ign  
A u t h o r i t y  and a r e p r e s e n t a t i v e  f r o m  Q A / Q C  w i l l  observe  t h e  e n t i r e  ATP 
t e s t .  S e c u r i t y  personne l  a t  t h e  C A S  w i l l  v e r i f y  r e c e i p t  o f  a la rms  a s  
p a r t  o f  t h e  ATP t e s t .  R e p r e s e n t a t i v e s  f rom O p e r a t i o n s  and H e a l t h  
P h y s i c s  may be p r e s e n t  t o  f a m i l i a r i z e  themsc>lves w i t h  t h e  K E  ARMS. 

The b a s i n  s h a l l  be manned and open w i t h  t w o  pe rson  r u l e  r e q u i r e m e n t s  
me t .  Any i n d i v i d u a l  who i s  i n  t h e  RBA must have a 2 s e c u r i t y  c l e a r a n c e  
o r  be accompanied by an a u t h o r i z e d  e s c o r t .  
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10.0 P rocedure  

I n s u r e  t h e  VGR system i s  c o n f i g u r e d  as  d e s c r i b e d  i n  s e c t i o n  5.0,  T e s t  
F a c i l i t y .  A l s o ,  i n s u r e  t h a t  a l l  equipment ,ind documen ta t i on  l i s t e d  i n  
s e c t i o n  5.0,  T e s t  F a c i l i t y ,  i s  a v a i l a b l e  b e t o r e  p r o c e e d i n g .  

10.1 S e c u r i t y  D o o r  Tamper Tes t  

1 0 . 1 . 1  V e r i f y  w i t h  C A S  t h a t  t h e  ARMS r a c k  cabinet,  d o o r  and 
t h e  ARMS t e r m i n a t i o n  c a b i n e t  door  a r e  i n  t h e  secure  
mode and t h e  a l a r m s  a r e  c l e a r e d .  

Open t h e  ARMS r a c k  r e a r  c , i b ine t  doo r  and v e r i f y  t h a t  
t h e  a l a r m  has o c c u r r e d  a t  C A S .  

10.1.2 

10.1.3 Open t h e  ARMS t e r m i n a t i o n  c a b i n e t  doo r  and v e r i f y  t h a t  
t h e  a l a r m  has o c c u r r e d  a t  CAS. 

10 .1 .4  I n  t h e  ARMS t e r m i n a t i o n  c , i b i n e t .  t u r n  on t h e  MDA3 
power s w i t c h .  

10.2 Record Equipment S e r i a l  Numbers 

10 .2 .1  Record t h e  VGR s e r i a l  numtier i n  T a b l e  1, 105KE 
Equipment, l o c a t e d  i n  s e c t i o n  1 .4 ,  System Equipment 
I d e n t i f i c a t i o n .  

10.2.2 Record t h e  A I M  s e r i a l  numher i n  T a b l e  I ,  105KE 
Equipment, l o c a t e d  i n  sec t . ion  1 . 4 ,  System Equipment 
l d e n t i  f i c a t i  on. 

10 .2 .3  Record t h e  ALM s e r i a l  nuintier i n  T a b l e  1 .  105KE 
Equipment, l o c a t e d  i n  sec t . ion  1 . 4 ,  System Equipment 
I d e n t i  f i c a t i  on. 

10 .2 .4  Record t h e  p r i n t e r  s e r i a l  number i n  T a b l e  1. 105KE 
Equipment, l o c a t e d  i n  sec t . ion  1 . 4 ,  System Equipment 
I d e n t i f i c a t i o n .  

10.3 V e r i f y  Rack Power And Check Fan O p e r a t i o n  

1 0 . 3 . 1  Ensure t h a t  t h e  K E  ARMS R,ick i s  s u p p l i e d  w i t h  power 
f rom t h e  105KE u n i n t e r r u p t . a b l e  power s u p p l y .  UPS,  
l o c a t e d  i n  105KE, Room 3 .  

Completed OK / 
I n i t i a l s  / Date 
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1 0 . 3 . 2  Ensure t h a t  t h e  KE A r m s  R<ick t e m p e r a t u r e  c o n t r o l  
c i r c u i t  b r e a k e r  i s  e n e r g l i e d .  

Completed OK / 
I n i t i a l s  / Date  

10.3.3 V e r i f y  t h e  KE Arms Rack f a n  o p e r a t i o n  by i n c r e a s i n g ,  
t h e n  d e c r e a s i n g  t h e  tempera tu re  c o n t r o l  l o c a t e d  i n  t h e  
K E  ARMS Rack and observin(1 t h a t  t h e  f a n  t u r n s  on w i t h  
decreased s e t t i n g  and t u r n s  o f f  w i t h  i n c r e a s e d  
s e t t i n g .  

Completed OK / 
I n i t i a l s  / Date 
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10 .4  C a l i b r a t i o n  And R a d i a t i o n  A l a r m  Check 

The f o l l o w i n g  s teps  o u t l i n e  t h e  method f o r  c o n c u r r e n t l y  c h e c k i n g  
t h e  c a l i b r a t i o n  o f  an ana log  i n p u t  channel  and t e s t i n g  t h e  
r a d i a t i o n  a la rms .  A l so ,  t h e  Low Leve l  R a d i a t i o n  & System T r o u b l e  
A la rm w i l l  be v e r i f i e d  when t h e  f i e l d  w i r e s  o f  a 105KE r a d i a t i o n  
d e t e c t o r  a r e  d i s c o n n e c t e d  t o  connect  t h e  s i m u l a t e d  4-20 ma s i g n a ' l .  
One channe l  w i l l  be checked/t ,ested a t  a t i m e  by i n p u t t i n g  a 
s i m u l a t e d  4-20 ma s i g n a l  a t  t h e  105KE r a d i a t i o n  d e t e c t o r  i n p u t  
t e r m i n a l s  l o c a t e d  i n  t h e  KE ARMS T e r m i n a t i o n  C a b i n e t .  The o t h e r  
channe ls  w i l l  remain  connected  t o  t h e i r  r e s p e c t i v e  d e t e c t o r s .  Ah 

each channe l  i s  c h e c k e d / t e s t e d  t h e  r e s u l t s  w i l l  be r e c o r d e d  on a 
d a t a  shee t  l o c a t e d  i n  s e c t i o n  12, Datd  Sheets .  

The a n n u n c i a t i o n  o f  t h e  Low Leve l  R a d i a t i o n  & System T r o u b l e  
Alarm, and t h e  I n t e r m e d i a t e  Level  R a d i d t i o n  A la rm,  b o t h  s e n t  t o  
CAS w i l l  be v e r i f i e d  by personne l  a t  these f a c i l i t i e s  d u r i n g  t h e  
c a l i b r a t i o n  o f  t h e  f i r s t  d e t e c t o r .  C A S  w i l l  t h e n  be n o t i f i e d  t h a t  
subsequent a la rms w i l l  n o t  be v e r i f i e d .  

No te :  

10 .4 .1  

No te :  

10 .4 .2  

10 .4 .3  

10 .4 .4  

I f  t h e  l o w  l e v e l  s e t p o i n t  cannot  be s e t  l ow  enough t o  
t u r n  o f f  a la rms.  t h e n  t h e  a r t i f i c i a l  background s w i t c h  
i n  t h e  105KE r a d i a t i o n  d e t e c t o r  w i l l  need t o  be 
a c t i v a t e d .  Change t h e  V G K  math channe l  c o n f i g u r a t i o n  
f o r  t,he 105KE r a d i a t i o n  do t .ec to r  s e t p o i n t  a s  
i d e n t i f i e d  i n  t h e  manual. V i d e o g r a p h i c  Recorder  
C o n f i g u r a t i o n  And Technic, i l  I n f o r m a t i o n  ~ Area 
R a d i a t i o n  M o n i t o r i n g  System (ARMS) 100K. HNF-SD-SNF- 
T I -037,  Appendix D ,  A l a r m  S e t p o i n t  T a b l e .  

P lace  t h e  3 . 5 "  f l o p p y  boot d i s k  and MO d i s k  i n t o  t h e i r  
r e s p e c t i v e  d r i v e s  and a p p l y  power t o  t h e  K E  ARMS.  

The V G R  f i r m w a r e  r e v i s i o n  numbers w i l l  o n l y  be on t h e  
screen f o r  a s h o r t  t i m e .  Be p repared  t o  r e c o r d  t h e  
f i r m w a r e  r e v i s i o n  numbers. 

D u r i n g  t h e  boot -up  procesq t h e  VGR w i l l  d i s p l a y  i t ' s  
f i r m w a r e  r e v i s i o n  l e v e l s .  Record Prograrn V e r s i o n  arid 
ROM Loader V e r s i o n  r e v i s i c i n  numbers i n  s e c t i o n  12 .1 .  
C a l i b r a t i o n  Data  Sheets .  

Record t h e  A I M  s e r i a l  number above Tab les  3 t h r o u g h  
10. C a l i b r a t i o n  Data  Sheets,  l o c a t e d  i n  s e c t i o n  12 .0 ,  
Data Sheets.  

Record t h e  ALM s e r i a l  number above T a b l e  11, R a d i a t i o n  
A la rm Da ta  Sheet ~ Low Leve l  R a d i a t i o n  & System 
T r o u b l e  A la rm Check, loca t ,ed  i n  s e c t i o n  12.2.  
R a d i a t i o n  A l a r m  D a t a  Sheet.s. 
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10 .4 .5  A f t e r  a s u c c e s s f u l  power-up o f  t h e  VGR system p r e s s  
t h e  PAGE b u t t o n  on t h e  VGR f r o n t  p a n e l .  U s i n g  t h e  up 
o r  down ar rows,  h i g h l i g h t  page 5 and p r e s s  t h e  PAGE 
b u t t o n  aga in .  Record t h e  VGR r e v i s i o n  number i n  
s e c t i o n  12.1, C a l i b r a t i o n  [Data Sheets .  Press t h e  PAGE 
b u t t o n  aga in ,  h i g h l i g h t  p<ige 1 u s i n g  t h e  up o r  down 
ar rows t h e n  p r e s s  PAGE but.ton a g a i n  t o  r e t u r n  t o  t h e  
o r i g i n a l  sc reen .  

10 .4 .6  Acknowledge a l l  ARMS a la rms and have o p e r a t i o n s  a t  
b o t h  105 c o n t r o l  pane ls  CI'-A t a k e  any r a d i a t i o n  a la rms  
f o r  105KE o u t  o f  bypass arid v e r i f y  t h a t  a l l  105KE 
r a d i a t i o n  a la rms a r e  c l e a r e d .  

10 .4 .7  V e r i f y  a t  C A S  t h a t  t h e  l o w l s y s t e m  t r o u b l e  and 
i n t e r m e d i a t e  r a d i a t i o n  a h r m s  a r e  i n  t h e  s e c ~ i r e  rnode 
and a r e  c l e a r e d .  

Warning: 24 VDC power i s  on, c r e a t i n g  a p o t e n t i a l  shock haza rd .  
Be c a r e f u l  n o t  t o  c o n t a c t  w i r i n g  w i t h  any u n s p e c i f i e d  
p o i n t s .  

10 .4 .8  Fo r  each 105KE r a d i a t i o n  d e t e c t o r  under  t e s t ,  
d i s c o n n e c t  t h e  f i e l d  p o s i t i v e  i n p u t  w i r e  a t  t h e  
a p p r o p r i a t e  t e r m i n a l  b l o c k  i n  t h e  K E  A r m s  T e r m i n a t i o n  
Cab ine t  p r i o r  t o  t e s t i n g .  Be c a r e f u l  n o t  t o  s h o r t  t h e  
w i r e  t o  any o t h e r  o b j e c t .  

10 .4 .9  Per fo rm a Low Leve l  R a d i a t i o n  & System l r o u b l e  Alar in 
v e r i f i c a t i o n  when removin( j  one o f  t h e  1 0 5 K E  r a d i a t i o n  
d e t e c t o r  f i e l d  w i r e s  and r e c o r d  r e s u l t  i n  T a b l e  11, 
R a d i a t i o n  A la rm Data  Sheet. - Low Leve l  R a d i a t i o n  & 
System T r o u b l e  A la rm Check l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  
R a d i a t i o n  A la rm Data Sheet.s. 

10 .4 .9 .1  V e r i f y  f o r  t h e  105KE r a d i a t i o n  d e t e c t o r  a Low 
R a d i a t i o n  A l a r m  a t  105KE B a s i n  C o n t r o l  Panel C P -  
A .  V e r i f y  a t  C A S  t h a t  a l o w l s y s t e i n  t r o u b l e  
a l a r m  has o c c u r r e d .  V e r i f y  t h a t  a t  t h e  105KW 
B a s i n  C o n t r o l  Panel CP-A t h a t  a KE H i  R a d i a t i o n  
A l a r m  has o c c u r r e d .  Record t h e  r e s u l t s  i n  'Table 
11, R a d i a t i o n  Alarm Data  Sheet - Low L e v e l  
R a d i a t i o n  & System r r o u b l e  A la rm Check l o c a t e d  
i n  s e c t i o n  1 2 . 2 ,  R a d i a t i o n  A la rm Data  Shee ts .  

No te :  F u r t h e r  acknowledgeinent o f  t h e  a l a r m  
a n n u n c i a t i o n  a t  remrite f a c i l i t i e s  f o r  t h e  
r e m a i n i n g  d e t e c t o r s  w i l l  n o t  be necessa ry  as 
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t h i s  v e r i f i c a t i o n  v e r i f i e s  t h e  r e s t  due t o  t h e  
VGR programming c o n f i g u r a t i o n  ( i . e .  i f  a Low 
Leve l  R a d i a t i o n  & System T r o u b l e  A l a r m  f o r  one 
105KE r a d i a t i o n  d e t e c t o r  works t h e n  t h e  r e s t  
w i l l  w o r k ) .  

l i s t e d  i n  Tab le  11, R a d i a t i o n  A l a r m  Da ta  Sheet ~ 

Low Leve l  R a d i a t i o n  & System T r o u b l e  A l a r m  
Check, l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  R a d i a t i o n  A l a r n l  
D a t a  Sheets .  Record r e s u l t s  i n  T a b l e  11, 
R a d i a t i o n  A la rm Data Sheet - Low Leve l  R a d i a t i o n  
& System T r o u b l e  A l a r m  Check, l o c a t e d  i n  s e c t i o n  
1 2 . 2 ,  R a d i a t i o n  A l a r m  Data  Sheets .  

10 .4 .9 .3  N o t i f y  S e c u r i t y  t h a t  f u r t h e r  a l a r m i n g  w i l l  o c c u r  

1 0 . 4 . 9 . 2  V e r i f y  t h e  r e m a i n i n g  A la rm F u n c t i o n  A c t i v a t i o n s  

and no v e r i f i c a t i o n  w i l l  be necessa ry  u n t i l  t h e  
I n t e r m e d i a t e  R a d i a t i o n  A l a r m  check .  

10.4.10 

No te :  

10 .4 .11  

10.4.12 

10.4.13 

10 .4 .14  

Connect t h e  4-20 ma s i g n a l  source  t o  an A I M  channe l  
d e t e c t o r s  7-13, o f  t h e  VGR system. A d j u s t  t o  a non 
a l a r m  v a l u e  o f  6.25ma (approx .  5mr) .  

Acknowledge t h e  Low Leve l  R a d i a t i o n  & System T r o u b l e  
A l a r m s  by p r e s s i n g  t h e  ALARM ACKNOWLEDGE and up/down 
ar row b u t t o n s  on t h e  f r o n t  p a n e l .  

Ensure t h a t  t h e  r e m a i n i n g  channe ls  a r e  n o t  i n  an a l a r m  
s t a t e  and t h e r e  i s  no Syst.em T r o u b l e  A la rm.  

V e r i f y  t h a t  a channel  Low Leve l  A la rm i s  a c t i v a t e d  
when t h e  s i m u l a t e d  s i g n a l  i s  decreased be low t h e  l ow  
l e v e l  s e t p o i n t  (2mr/4.96md). Record r e s u l t s  i n  T a b l e  
11, R a d i a t i o n  A la rm Data Sheet - Low Leve l  R a d i a t i o n  & 
System T r o u b l e  A la rm Check, l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  
R a d i a t i o n  Alarm Data Sheets .  A d j u s t  t o  a non-a la rm 
v a l u e  o f  6.25ma (approx .  5mr).  Acknowledge t h e  Low 
Leve l  R a d i a t i o n  & System r r o u b l e  Alarms by p r e s s i n g  
t h e  ALARM ACKNOWLEDGE and up/down a r row b u t t o n s  on t h e  
f r o n t  p a n e l .  

V e r i f y  t h a t  t h e  System T r o u b l e  A l a r m  i s  a c t i v a t e d  when 
t h e  VGR i s  shu t  o f f  v i a  t h e  power s w i t c h  l o c a t e d  on 
f r o n t  o f  t h e  V G R  m o n i t o r .  Record t h e  r e s u l t  i n  T a b l e  
11, R a d i a t i o n  A la rm Da ta  Sheet - Low L e v e l  R a d i a t i o n  & 
System T r o u b l e  A la rm Check, l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  
R a d i a t i o n  A la rm Data  Sheet,s. 

Reboot t h e  VGR system. 



HNF-3613 
R e v i s i o n  0 

Paye 21 o f  51  

10 .4 .15  Per fo rm t h e  c a l i b r a t i o n  checks and r a d i a t i o n  a l a r m  
v e r i f i c a t i o n ,  concur ren t1 .y .  App ly  t h e  s i g n a l s  
i d e n t i f i e d  i n  Tab les  3 tht.ough 10, C a l i b r a t i o n  D a t a  
Sheets,  l o c a t e d  i n  s e c t i o n  12.0,  Data  Shee ts .  Record 
t h e  r e s u l t s  i n  Tab les  3 t h r o u g h  10, C a l i b r a t i o n  Data  
Sheets,  l o c a t e d  i n  s e c t i o r i  12.0,  Data  Sheets .  S i g n  
and d a t e  be low Tab les  3 t h r o u g h  10, C a l i b r a t i o n  Data  
Sheets,  when comple ted .  Record any e x c e p t i o n ( s )  on a 
T e s t  Excep t ion  Sheet,  l o c , i t e d  i n  s e c t i o n  14.0,  T e s t  
Excep t ion  Sheet .  

10 .4 .16  Wh i le  p e r f o r m i n g  t h e  c a l i h r a t i o n  check  on a p a r t i c u l a r  
channe l ,  p roceed t o  Tab le  12, R a d i a t i o n  A la rm Data  
Sheet ~ I n t e r m e d i a t e  A la rm And Upsca le  F u n c t i o n  Check. 
and Tab le  13, R a d i a t i o n  A la rm Data  Sheet - H i g h  Alarni  
Check, b o t h  l o c a t e d  i n  sec: t ion 1 2 . 2 ,  R a d i a t i o n  A la r in  
Data  Sheets, and comple te  a t  t h e  same t i m e .  As t h e  
s i m u l a t e d  4-20 ma s i g n a l  o f  a 105KE r a d i a t i o n  d e t e c t o r  
i s  i n c r e a s e d  above t h e  I n t e r m e d i a t e  R a d i a t i o n  Leve l  
A la rm (9.44ma/50mr) and H igh  R a d i a t i o n  Leve l  A la rm 
(10.4ma/IOOmr) s e t p o i n t s ,  r e c o r d  r e q u i r e d  d a t a  i n  
T a b l e  12. R a d i a t i o n  A l a r m  Data  Sheet - I n t e r m e d i a t e  
A l a r m  And Upsca le  F u n c t i o i i  Check, and T a b l e  13, 
R a d i a t i o n  A l a r m  Data  Sheet. - H i g h  A la rm Check. 
r e s p e c t i v e l y .  S ign  and d, i te be low Tab les  12 and 
when comple ted .  Record any e x c e p t i o n ( s )  on a Tes 
Excep t ion  Sheet,  l o c a t e d  i n  s e c t i o n  1 4 . 0 .  Tes t  
Excep t ion  Sheet.  

10 .4 .16 .1  

Note :  

10 .4 .16 .2  

V e r i f y  a 105KE r a d i a t i o n  d e t e c t o r  I n t e r m e d i  
R a d i a t i o n  A l a r m  a t  t h e  f o l l o w i n q  l o c a t i o n s :  

3 

te  
1) 

105 KE B a s i n  C o n t r o l  Pane l ,  2)  i l a r m  t o  S e c u r i t y  
a t  CAS.  V e r i f y  at, 105KW t h a t  a 105KE H i  
r a d i a t i o n  A la rm has o c c u r r e d .  Record r e s u l t s  i n  
Tab le  12,  R a d i a t i o n  A l a r m  Data  Sheet ~ 

I n t e r m e d i a t e  A l a r m  And Upsca le  F u n c t i o n  Check, 
l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  R a d i a t i o n  A la rm Data  
Sheets .  

F u r t h e r  acknowledgement f o r  t h e  r e m a i n i n y  
d e t e c t o r s  w i l l  n o t  be necessary  as t h i s  
v e r i f i c a t i o n  v e r i f i e s  t h e  r e s t  due t o  t h e  VGR 
programming c o n f i g u r a t i o n  ( i . e .  i f  an 
I n t e r m e d i a t e  Leve l  I l a d i a t i o n  A l a r m  f o r  one 105KE 
r a d i a t i o n  d e t e c t o r  works t h e n  t h e  r e s t  w i l l  
w o r k ) .  

V e r i f y  t h e  remainin!)  a c t i o n s  l i s t e d  i n  T a b l e  12. 
R a d i a t i o n  A l a r m  Data  Sheet - I n t e r m e d i a t e  A la rm 
And Upsca le  F u n c t i o n  Check, l o c a t e d  i n  s e c t i o n  
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1 2 . 2 ,  R a d i a t i o n  A l a r m  Data  Sheets .  Record t h e  
r e s u l t s  i n  Tab le  12 .  

Note :  The I n t e r m e d i a t e  R a d i a t i o n  A la rm w i l l  be on 
d u r i n g  t e s t i n g  o f  t h e  H igh  R a d i a t i o n  A l a r m .  The 
o u t p u t  r e l a y  f o r  the’ I n t e r m e d i a t e  K a d i a t i o n  
A la rm w i l l  r ema in  i r i  an a l a r m  s t a t e  a s  l o n g  a s  
t h e  i n p u t  s i g n a l  i s  above t h e  I n t e r m e d i a t e  
R a d i a t i o n  A l a r m  s e t  p o i n t .  

10 .4 .16 .3  V e r i f y  a 105KE r a d i a t i o n  d e t e c t o r  H igh  R a d i a t i o n  
A la rm a t  t h e  f o l l o w i n g  two l o c a t i o n s :  1 )  105 K E  
Bas in  C o n t r o l  Pane l .  2 )  105KW B a s i n  C o n t r o l  
Pane l .  Record r e s u l t s  i n  T a b l e  13. R a d i a t i o n  
Alarm Data Sheet - l l i g h  A la rm Check, l o c a t e d  i n  
s e c t i o n  1 2 . 2 .  R a d i a t i o n  A la rm D a t a   sheet,^. 

Note :  F u r t h e r  acknowledgement f o r  t h e  r e m a i n i n g  105KE 
r a d i a t i o n  d e t e c t o r s  w i l l  n o t  be necessa ry  a s  
t h i s  v e r i f i c a t i o n  v e r i f i e s  t h e  r e s t  due t o  t h e  
VGR programming c o n f i g u r a t i o n  ( i . e .  i f  a H i g h  
Leve l  R a d i a t i o n  A la rm f o r  one d e t e c t o r  works 
t h e n  t h e  r e s t  w i l l  work) .  

10.4 .16 .4  V e r i f y  t h e  remainin! ]  a c t i o n s  l i s t e d  i n  T a b l e  13. 
R a d i a t i o n  A l a r m  D a t a  Sheet - H igh  A la rm Check. 
l o c a t e d  i r i  s e c t i o n  1 2 . 2 ,  R a d i a t i o n  Alarni  D d t d  
Sheets .  Record t h e  r e s u l t s  i n  T a b l e  13. 
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10.5 System Alarm T e s t  

T h i s  s e c t i o n  t e s t s  t h e  a l a r m s  r e l a t i n r j  t o  t h e  VGR system i t s e l f  
N o t  a l l  o f  t h e  system a la rms can be s i m u l a t e d  w i t h o u t  p o s s i b l y  
damaging t h e  VGR system, so o n l y  t h e  ~ ~ y s t e m  a la rms t h a t  can be 
s i m u l a t e d  w i l l  be t e s t e d .  

1 0 . 5 . 1  

Note :  

1 0 . 5 . 2  

10.5 .3  

1 0 . 5 . 4  

10.5.5 

1 0 . 5 . 6  

Connect a l l  f i e l d  w i r e s  t h a t  were removed f r o m  t h e  
105KE r a d i a t i o n  d e t e c t o r s .  Ensure t h a t  a l l  105KE 
r a d i a t i o n  d e t e c t o r s  a r e  i t i  a non-a larm s t a t e .  

I t  w i l l  t a k e  a p p r o x i m a t e l y  2-3 m i n u t e s  f o r  t h e  systet i i  
p r i n t , e r  a l a r m  t o  occur  a f t e r  t u r n i n g  t h e  p r i n t e r  o f f .  
The o t h e r  system a larms s h o u l d  o c c u r  w i t h i n  a few 
seconds o f  t h e  s i m u l a t e d  f a i l u r e .  

Per fo rm one o f  t h e  a c t i o n s  l i s t e d  i n  T a b l e  15, System 
A l a r m  D a t a  Sheet.  l o c a t e d  i n  s e c t i o n  1 2 . 3 .  Record t h e  
r e s u l t s  i n  Tab le  15, S y s t i m  A l a r m  Data  Sheet .  

V e r i f y  t h e  a l a r m  by v i e w i n g  t h e  V G R  a l a r m  h i s t o r y  
page. To v iew t h e  VGR a l a r m  h i s t o r y  page p r e s s  t h e  
VGR PAGE b u t t o n  on t h e  VGR f r o n t  pane l  and t h e n  se lec t .  
t h e  d e s i r e d  page by u s i n g  t h e  VGR ar row keys  and t,heri 
p r e s s i n g  t h e  VGR PAGE b u t t o n  a g a i n .  

R e s t o r e  t h e  VGR system t o  o r i g i n a l ,  non-a larm,  
c o n f i g u r a t i o n  when f i n i s h i i d  w i t h  t h e  s i m u l a t e d  
f a i  1 l i r e  . 

Repeat s t e p s  10.4.2 throu(1h 1 0 . 4 . 4  f o r  t h e  r e m a i n i n g  
system a larms t.o be t e s t e d .  

S ign  and d a t e  below T a b l e  15, System Alarm Data  Sheet ,  
l o c a t e d  i n  s e c t i o n  12 .3 ,  System Alarm Data  Sheet .  
Record any e x c e p t i o n ( s )  on a T e s t  E x c e p t i o n  Sheet ,  
l o c a t e d  i n  s e c t i o n  14 .0 ,  r e s t  E x c e p t i o n  Sheet .  
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1 0 . 6  Watchdog Re lay  Tes t  

The watchdog c i r c u i t  p r o v i d e s  an independent  a l a r m  r e l a t i n g  t o  t h e  
" h e a l t h "  o f  t h e  VGR system. The Watchdog Re lay ,  KWD, i s  a t i m e  
d e l a y  r e l a y  t h a t  a c t u a t e s  an a l a r m  i f  i t  does n o t  r e c e i v e  an 
e l e c t r i c a l  p u l s e  e v e r y  7-15 seconds f rom t h e  VGR system. A s  t h e  
name i m p l i e s ,  KWD watches t h e  V G R  system and i n  t h e  even t  o f  a 
system l o c k  up p r o v i d e s  an a l a r m .  

1 0 . 6 . 1  Ensure t h a t  system i s  i n  , I  non-a la rm c o n d i t i o n .  

1 0 . 6 . 2  Disconnec t  t h e  ALM Reset Pu lse  o u t p u t  f r o m  t h e  KWD 
r e l a y ,  KWD t e r m i n a l  7 o r  f rom Re lay  24  NC t e r m i n a l .  
S t a r t  t h e  s t o p  w a t c h / t i m e r .  

1 0 . 6 . 3  Stop t h e  s t o p  w a t c h / t i m e r  when KWD r e l a y  t r i p s  and 
r e c o r d  t h e  t r i p  t i m e  f o r  t h e  KWD r e l a y  on t h e  Watchdog 
Relay Data Sheet.  l o c a t e d  i n  s e c t i o n  1 2 . 4 ,  Watchdog 
Re lay  Data  Sheet.  

1 0 . 6 . 4  S i g n  and d a t e  t h e  Watchdog Re lay  Da ta  Sheet.. l oc , a t ed  
i n  s e c t i o n  1 2 . 4 .  Watchdog Re lay  Data  Shee t .  

1 0 . 6 . 5  V e r i f y  system a l a r m  a t  C A S  and o t h e r  f u n c t i o n s  
i d e n t i f i e d  i n  Tab le  11, R d d i a t i o n  A la rm Data  Sheet - 
Low Leve l  R a d i a t i o n  & Syst.em T r o u b l e  A la rm Check. 
l o c a t e d  i n  s e c t i o n  12 .2 ,  R a d i a t i o n  A la rm Da ta  Sheets 
Record r e s u l t s  i n  t h e  Tab le  1 1 .  S i g n  and d a t e  T a b l e  
11. 

1 0 . 6 . 6  Connect w i r e  d i sconnec ted  i n  s t e p  1 0 . 5 . 2 .  

10 .6 .7  Record any e x c e p t i o n ( s )  0 1 1  a T e s t  E x c e p t i o n  S h e e t .  
l o c a t e d  i n  s e c t i o n  14.0,  l e s t  E x c e p t i o n  Shee t .  
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10.7 Upsca le  Check F u n c t i o n a l i t y  T e s t  

T h i s  s e c t i o n  checks t h e  u p s c a l e  check f u n c t i o n  f o r  each 105KE 
r a d i a t i o n  d e t e c t o r .  

1 0 . 7 . 1  Enable u p s c a l e  check panel  by t u r n i n g  t h e  Enable Key 
S w i t c h  t o  t h e  ON p o s i t i o n .  

10 .7 .2  Ensure system i s  i n  a non-a larm s t a t e .  

NOTE: The a c t  o f  t u r n i n g  on t h e  u p s c a l e  e n a b l e  key w i l l  
g e n e r a t e  an a l a r m  t h a t  w i l l  have t o  be acknowledged. 

10.7.3 For  each 105KE r a d i a t i o n  d e t e c t o r  engage t h e  u p s c a l e  
d e t e c t o r  s w i t c h  and v e r i f y  t h a t  t h e  I n t e r m e d i a t e  Leve l  
R a d i a t i o n  A l a r m  a c t i v a t e s .  i n d i c a t i n g  t h a t  t h e  u p s c a l e  
f u n c t i o n  i s  o p e r a t i n g  p r o p e r l y .  Record d a t a  i n  T a b l e  
12, R a d i a t i o n  A l a r m  Data  Sheet - I n t e r m e d i a t e  A l a r m  
And Upscale F u n c t i o n  Check. l o c a t e d  i n  s e c t i o n  1 2 . 2 ,  
R a d i a t i o n  Alarm D a t a  Sheet.s. 

F o r  d e t e c t o r s  t h a t  have been r e c e n t l y  changed o u t  p e r  
p rocedure  "Change Out PRMS D e t e c t o r " ,  SP-05-003, and 
where t h e  procedure  c o u l d  n o t  be comple ted  due t o  
P I O P S  rep lacement  a c t i v i t i e s ,  r e c o r d  t h e  following on 
a 105KE R a d i a t i o n  Detec to t .  Data  Sheet ,  l o c a t e d  i n  
Appendix 0.  

1 0 . 7 . 3 . 1  

1 0 . 7 . 3 . 2  

10 .7 .3 .3  

1 0 . 7 . 3 . 4  

IO. 7.3 .5  

Note :  

Record 105KE r a d i a t i o n  d e t e c t o r  number ( i . e .  RE- 
216-7, RE-216-8, e t c . ) .  

Record 105KE r a d i a t i o n  d e t e c t o r  s e r i a l  number 

Record d a t e .  

Determine n e x t  c a l i b r a t i o n  due d a t e  by a d d i n g  
one c a l e n d a r  y e a r  t o  t h e  d a t e  shown on t h e  105KE 
r a d i a t i o n  d e t e c t o r  c a l i b r a t i o n  s t i c k e r .  Record 
t h e  Next  C a l i b r a t i o n  Due Date .  

Record p o s i t i o n  o f  I.he AB/OFF, a u t o m a t i c  
background,  s w i t c h .  

The A B j O F F  s w i t c h  s h o u l d  o n l y  be i n  t h e  AB 
p o s i t i o n  i f  background r a d i a t i o n  i s  c a u s i n g  
nu isance a larms w i t h  t h e  s e t p o i n t  set. a t  I rmR. 
which i s  t.he lowest, p o s s i b l e  s e t t i n g .  
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10 .7 .3 .6  Determine t h e  u p s c a l e  r e f e r e n c e  v a l u e  f o r  a 
d e t e c t o r  by i n i t i a t i n g  an u p s c a l e  check .  
t h e  A s - L e f t  Upsca le  Reference V a l u e  (mR/hr ) .  

Record 

10 .7 .3 .7  I n i t i a l  and d a t e  t h e  D e t e c t o r  Data  Sheet .  

1 0 . 7 . 3 . 8  O b t a i n  s i y n a t u r e  and d a t e  f rom t h e  PM/S  
A d m i n i s t r a t o r  f o r  t h e  R e c a l l  Database 
V e r i f i c a t i o n .  

Make pho tocop ies  o f  t h e  D e t e c t o r  Da ta  S h e e t ( s )  
and send t o  t h e  Cogn izan t  Eng ineer /Des ign  
A u t h o r i t y .  

10 .7 .3 .9  

- I 

I n i t i a l s  / Date 

10 .7 .3 .10  Make pho tocop ies  o f  t h e  D e t e c t o r  Data  S h e e t ( s )  
and send t o  t h e  PM/S A d m i n i s t r a t o r  so R e c a l l  
Database can be updated .  

/ 
I n i t i a l s  / D a t e  

10 .7 .3 .11  Update t h e  K E  ARMS ( la tabase ( f o r m e r l y  P I O P S  
da tabase)  w i t h  t h e  r .u r ren t  d a t a  f o r  t h e s e  
d e t e c t o r s .  

I n i t i a l s  / Date 
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10 .8  Source Check 

10.8.1 Lower t h e  H igh  Leve l  R a d i a t i o n  A la rm s e t  p o i n t  f o r  
each 105KE r a d i a t i o n  d e t e c t o r  t o  50 mR/hr. 

10 .8 .2  App ly  by d i r e c t  c o n t a c t  t h e  V-Block source  t o  t h e  s i d e  
o f  each 105KE r a d i a t i o n  di i t ,ector a t  a p p r a x i m a t e l y  3 
i n c h e s  f r o m  t h e  bo t tom.  Record o r  v e r i f y  t h e  
f o l l o w i n g  i n  T a b l e  14: . mR/hr l i s t e d  on VGR CRT 

. mR/hr l i s t e d  on d e t e c t o r  pane l  m e t e r .  

. I n t e r m e d i a t e  Leve l  R a d i a t i o n  A la rm and H i g h  

. I n t e r m e d i a t e  Leve l  l l a d i a t i o n  A la rm and H igh  

Leve l  R a d i a t i o n  A la rm s t a t u s  on VGR CRT. 

Leve l  R a d i a t i o n  A la rm c o n t r o l  pane l  annunciator! ,  
a r e  ON i n  105KE, Roiirn 7 .  

. A u d i b l e  I n t e r m e d i a t e  Leve l  R a d i a t i o n  A la rm and 
H igh  Leve l  R a d i a t i o n  A la rm a r e  a c t i v a t e d .  

. I n t e r m e d i a t e  Leve l  R a d i a t i o n  A l a r m ,  amber lamp, 
and H igh  Leve l  R a d i a t i o n  Alarm, r e d  lamp, on KE 
ARMS Rack s t a t u s  pane l  a r e  ON. 

. I n t e r m e d i a t e  Leve l  R a d i a t i o n  A la rm,  amber 
r o t a t i n g  beacon, oul .s ide o f  b u i l d i n g  next, t o  
main e n t r a n c e  i s  ON. 

. 105KE H i g h  L e v e l  R a d i a t i o n  A la rm c o n t r o l  pane l  
a n n u n c i a t o r  and a u d i b l e  a l a r m  a r e  ON i n  105KW. 
Room 20A. 

. The 105KE I n t e r m e d i a t e  R a d i a t i o n  A la rm a t  
s e c u r i t y  CAS i s  ON. 

10.8.3 Set High  Leve l  R a d i a t i o n  A la rm s e t  p o i n t  f o r  each 
channel  back t o  100 mR/hr, e n t e r  " l t 0 2 " .  
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10 .9  Password S e c u r i t y  Tes t  

10 .9 .1  S e c u r i t y  t o  p e r f o r m  t h e  Password S e c u r i t y  T e s t  and 
r e c o r d  t h e  r e q u i r e d  i n f o r i n a t i o n  on t h e  Password 
S e c u r i t y  T e s t  D a t a  Sheet, l o c a t e d  i n  s e c t i o n  1 2 . 5 ,  
Password S e c u r i t y  Tes t  Da1.a Sheet .  

10 .9 .2  S e c u r i t y  t o  s i g n  and d a t e  t h e  Password S e c u r i t y  T e s t  
D a t a  Sheet.  

10.10 F i n a l  ARMS System Check Out 

10 . l o .  1 V e r i f y  t h e  f o l l o w i n g :  

. VGR m o n i t o r  i s  u p d a t i n g  each o f  t h e  e i g h t  
channe ls  a p p r o x i m a t e l y  once p e r  second. 

i 
I n i t i a l s  / Date 

. No channel  i s  r e a d i n g  00.00t00 o r  01.00t00 
mR/hr. 

i 
I n i t i a l s  / Date 

. No system e r r o r  mesiage on t h e  VGR m o n i t o r  - 
I n i t i a l s  i Date  

10 .10 .2  C lose  a l l  c a b i n e t  doo rs .  C a l l  s e c u r i t y  a t  C A S  t o  
secure a l l  105KE r a d i a t i o r i  a la rms and v e r i f y  t h a t  a l l  
alarms a r e  c l e a r .  

L 
I n i t i a l s  i Date 



HNF-3613 
R e v i s i o n  0 

Page 29 o f  5 1  

11.0 T e s t  Comple t ion  

11.1 Ensure system i s  o p e r a t i n g  w i t h o u t  any  a larms.  Ensure t h e  3 . 5 "  
f l o p p y  b o o t  d i s k  i s  i n  t h e  d i s k  d r i v e  and t h e r e  i s  an MO d i s k  i n  
t h e  Magneto O p t i c a l  D r i v e .  

A 
I n i t i a l s  / Date 

d a t e  o f  one year f rom s u c c e s s f u l  c o m p l e t i o n  d a t e  o f  t h i s  ATP t . e s t .  
11.2 Ensure c a l i b r a t i o n  s t i c k e r  i s  p l a c e d  on t h e  A I M  w i t h  a n e x t  due - 

I n i t i a l s  / Date 

11.3 Resolve a l l  t e s t  e x c e p t i o n s .  - 
I n i t i a l s  / Date  

11.4 Sign and d a t e  t h e  T e s t  E x e c u t i o n  Comple t ion  Sheet i n  sec.tion 1 3 . 0 .  

u 
I n i t i a l s  / Date 
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12.0 Data Sheets 

12.1 Calibration Data Sheets 

The following data sheets document th i>  accuracy o f  the VGR systein 
Analog Input Module (AIM). The AIM utiit is the only piece o f  
equipment in the VGR system that would ever need to be calibrated 
and is the only component that could be calibrated in the system. 
The tolerances listed on the following data sheets are the same 
ones used on the existing system (PRMS). The VGR unit is a 
displaylrecording device with serial interfaces to the AIM and ALM 
units and has no calibration adjustments. 

105KE VGR: Program Version # 

ROM Loader Version # ~ 

VGR Revision # 



HNF-3613 
Revi s ion  0 

Page 31 o f  51 

Tab le  3 
C a l i b r a t i o n  Data Shee t  - A I M  Channel d l ,  D e t e c t o r  #7 

A I M  S e r i a l  # 

Performed by: Da1.e: 

Tab le  4 
C a l i b r a t i o n  Data Shee t  - A I M  Channel 62 .  D e t e c t o r  #8 

A I M  S e r i a l  # 

Performed by: Dat.e: 
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T a b l e  5 
C a l i b r a t i o n  Da ta  Sheet - A I M  Channel # 3 ,  D e t e c t o r  #9 

A I M  S e r i a l  # 

Per fo rmed by :  D a l e :  

T a b l e  6 
C a l i b r a t i o n  Da ta  Sheet - AIM Channel #4,  D e t e c t o r  #10 

A I M  S e r i a l  # 

Per fo rmed by :  D a t e :  
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I n p u t  Va lue  
(ma) 

4 . 0 0  

7 . 2 0  

1 0 . 4 0  

13.60 

1 6 . 8 0  

Tab le  7 
C a l i b r a t i o n  Data Sheet - A I M  Channel $5,  D e t e c t o r  # I 1  

A I M  S e r i a l  # 

VGR D i s p l a y  To1 e rance Check I f  
Outpu t  (mR/hr) ( f2%)  mR/hr C a l .  I n  

.98 - 1 .02  

9 . 8  ~ 1 0 . 2  

98 ~ 102 

980 ~ 1020 

9.8K ~ 10.2K 

I n p u t  Va lue  
(ma) 

4 . 0 0  

7 . 2 0  

10 .40  

13" 60 

1 6 . 8 0  

Check I f  
C a l .  Out 

VGR D i s p l a y  To le rance  Check I f  Check I f  
Ou tpu t  (mR/hr) (i2'h) mR/hr C a l .  I n  C a l .  Out 

.98 ~ 1 . 0 2  

9 . 8  - 1 0 . 2  

98 ~ 102 

980 - 1020 

9.8K ~ 1 0 . 2 K  

Per fo rmed by: Date :  

T a b l e  8 
C a l i b r a t i o n  D a t a  Sheet ~ A I M  Channel = 6 ,  D e t e c t o r  

A I M  S e r i a l  # 

#12A 

Per fo rmed by :  D a t e :  
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I n p u t  Va lue  
(ma) 

4.00 

7 .20  

10.40 

13.60 

16.80 

19.98 

Tab le  9 
C a l i b r a t i o n  Data Sheet - A I M  Channel : f7,  D e t e c t o r  #12B 

A I M  S e r i a l  # 

VGR D i s p l a y  To1 erance Check I f  Check I f  
Ou tpu t  (mR/hr) ( t Z )  mR/hr C a l .  I n  C a l .  Out - 

.98 - 1 . 0 2  

9 .8  - 10 .2  

98 - 102 

980 ~ 1020 

9.8K - 10.2K 

98K - 102K 

Per fo rmed by:  D a t e :  

Tab le  10 
C a l i b r a t i o n  Data Sheet ~ A I M  Channel #8,  D e t e c t o r  # I 3  

A I M  S e r i a l  # 

Per fo rmed by :  Date :  



HNF-3613 
R e v i s i o n  0 

Page 35  o f  5 1  

1 2 . 2  R a d i a t i o n  A l a r m  Data  Sheet.s 

The f o l l o w i n g  R a d i a t i o n  A l a r m  Data  Shi?ets c o v e r  t h e  t h r e e  
r a d i a t i o n  a larms a s s o c i a t e d  w i t h  each 105KE r a d i a t i o n  d e t e c t o r .  
Each o f  t h e  a larms have o u t p u t  r e l a y s  t h a t  a c t i v a t e  such f u n c t i o n s  
as d e t e c t o r  beacons, a u d i b l e  a n n u n c i a t o r s ,  CRT i n d i c a t i o n ,  e t c . .  
The r e l a y s  w i l l  a c t i v a t e  when t h e  ' l i s t e d  s e t  p o i n t  i s  reached f o r  
t h e  channel  under  t e s t .  Each a la r in  w i  I 1  cause an a la r in  message t o  
appear on b o t h  t h e  CRT and p r i n t e r .  I he  Low Level R a d i a t i o n  & 
System T r o u b l e  A l a r m  a c t i v a t e s  on a d i i scend ing  r a d i a t i o n  l e v e l .  
The I n t e r m e d i a t e  and H i g h  R a d i a t i o n  Alarms a c t i v a t e  on ascend ing  
r a d i a t i o n  1 eve1 s .  

A l l  t h e  a larms have e i t h e r  inanual o r  , i u t o m a t i c  acknowledge, A C K .  
T h i s  means t h a t  a f t e r  t h e  a l a r m  c o n d i t i o n  c l e a r s  t h e  a la rms w i t h  
manual ACK w i l l  need t o  be m a n u a l l y  acknowledged u s i n g  t h e  A l a r m  
Acknowledge b u t t o n  on t h e  f r o n t  o f  t h e  V G R .  The a la rms w i t h  a u t o  
ACK w i l l  c l e a r  a u t o m a t i c a l l y  a f t e r  t h r  a l a r m  c o n d i t i o n  i s  removed. 
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Tab le  11 
R a d i a t i o n  A la rm Data  Sheet ~ 

Low Leve l  R a d i a t i o n  & System T r o u b l e  A l a r m  Check 

ALM S e r i a l  # 

A la rm I n i t i a t i o n  Event 

A1 a r m  
F u n c t i o n  

A c t i v a t i o n  

K E  Arms Rack 
s t a t u s  P,",i 

105KE Bas in  

Audible 

IL=- Secur i ty  a t  C A S  

105KW B a s i n  
Con t ro l  Panel 

KE Arm5 Rack 
Alarm Indicated 

KE Arms Rack 

Per fo rmed by :  D a t e :  

NOTE: Shaded areas of the above table do not have to be verified 
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Table 12 
Radiation Alarm Data Shert ~ 

Intermediate Level Radiation Alarm And Upscale Function Check 

ARMS 105KE IRadiation Detector 
channel  No. 

Detector Panel Meter 

Intermediate Status 
Indication On VGR CRT 

i- t 
105KE Basin Control 

Panel ON ( Y / N )  

Intermediate Audible 
Alarm Activated ( Y / N )  

Intermediate Amber Lamp 
ON ( Y / N )  

Intermediate Outside 
Amber Rotating Beacon ON 

( Y / N )  

105Kh B a s i n  Control 

A l a m  t.o Sec,i-it/ dt, (.AS 
ON ( I  h )  . .. . .......... .. .. .. .. .. .,, , , ............................... ~ .,..,.......... ...,...,.,.,.,. 

Upscale Function Check 

t 

Performed by: Date: 

NOTE: Shaded areas of the above table do not have to be verified 



7 8 9 10 11 12A 1 2 B  
( 1 )  ( 2 )  ( 3 )  ( 4 )  ( 5 )  ( 6 )  ( 7 )  

VGR CRT (mR/hr) 

P r i n t e r  (rnR/hr) 

D e t e c t o r  Panel Me te r  

H i g h  And I n t e r m e d i a t e  
S t a t u s  I n d i c a t i o n  On VGR 

CRT (Y/N) 

105KE B a s i n  C o n t r o l  
Panel ON (Y/N) 

I n t e r m e d i a t e  and H i  
A u d i b l e  A la rm A c t i v a t e d  

( Y I N I  

(mR/hr) 

13 
( 8 )  

I n t e r m e d i a t e  Amber Lamp 
and H i g h  Red Lamp ON 

I n t e r m e d i a t e  O u t s i d e  
Amber R o t a t i n g  Beacon ON 

105KW B a s i n  C o n t r o l  
Panel ON (Y/N) 

Per fo rmed b y :  Date :  - 

NOTE: Shaded areas of the above table do not have to be verified 
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Tab le  14 
R a d i a t i o n  A l a r m  Data  S h e e t  - 

Source Bugging Chambers Alartil Check 

1 7 1  ARMS 105KE R a d i a t i o n  D e t e c t o r  
I t i m n e l  NO. 

H i g h  And I n t e r m e d i a t e  
S t a t u s  I n d i c a t i o n  On VGR 

I m1 

Performed by :  Date:  

NOTE: Shaded areas of the above table do not have to be verified 
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12.3 System A la rm Data Sheet 

The System A la rm Data  Sheet l i s t s  t h e  VGR system a la rms t h a t  can be s i m u l a t e d  
w i t h o u t  damaging t h e  equipment.  
t h e  a c t i o n s  necessa ry  t o  s i m u l a t e  t h e s e  a la rms.  Not a l l  o f  t h e  system a la rms  can be 
s i m u l a t e d  w i t h o u t  p o s s i b l y  damaging t h e  equipment.  so n o t  a l l  o f  them can be t e s t e d .  
A l l  system a la rms  w i l l  appear on t h e  K E  A r m s  Rack p r i n t  o u t  and on t h e  VGR CRT A l a r n i  
page. A l l  t h e  system a la rms have a manual ACK t o  c l e a r  t h e  a l a r m  r e l a y  o u t p u t  a f t e r  
t h e  a l a r m  c o n d i t i o n  i s  c l e a r e d .  A comple te  l i s t  o f  t h e  system a la rms  c o n f i g u r e d  f o r  
t h i s  sys tem can be found i n  Appendix 6. VGR Systeti i A la rm T a b l e .  

The f o l l o w i n g  System A la rm Data  Sheet a l s o  l i s t s  
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VGR A 1  arm A c t i o n  To 
Channel D e s c r i p t i o n  S i m u l a t e  A l a r m  
# 

49 

54 

55  

57 

NO A I M  Input Disconnect Power Ciible 
P o i n t s  To A I M  Unit 

A I M  L ink  F a l l  Oisconncct  P o w e r  cablc  
To A I M  U n i t  

External  A l a r m  Turn O f f  Power S w i t r h  
L ink F a i l u r e  On ALM Un i t  

P r i n t e r  Failure Turn Off P r i n t e r  

P r i n t  Check Check 
o u t  I f  Pass  I f  F a i l  

Yes 

Yes 

Yes 

No 

Per fo rmed by :  Date :  
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12.4 Watchdog Re lay  Data  Sheet 

The Watchdog Re lay  Data Sheet i n  t h i s  s e c t i o n  p r o v i d e s  a space t o  r e c o r d  t h e  
response t i m e  o f  t h e  Watchdog Relay a f t e r  a s i m u l a t e d  system f a i l u r e .  

Watchdog Re lay  Data Sheet 

Time To T r i p :  Seconds ( A p p r o x i n i a t e l y  7-15 Seconds.)  

Per fo rmed by: Dat.e: 
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12.5 Password Security T e s t  Data Sheet 

Password Security Test Data Sheet  

105KE ARMS V G R :  PASS FA11 

Per fo rmed by: Date: 
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13.0 T e s t  E x e c u t i o n  Comp le t i on  Sheet 

A l l  s t e p s  i n  s e c t i o n  10.0,  Procedure ,  have been s u c c e s s f u l l y  comp le ted  and a l l  
e x c e p t i o n s ,  i f  any, n o t e d  i n  s e c t i o n  14 .0 ,  T e s t  E x c e p t i o n  Sheet ,  have been r e s o l v e d  
The KE ARMS i s  accepted  f o r  b e n e f i c i a l  use .  

Cogn izan t  E n g i n e e r /  
Des ign  A u t h o r i t y :  

S i g n a t u r e  Date 

S i g n a t u r e  Date 

O p e r a t i o n s :  

S i g n a t u r e  Date 

FDH/SAS : 

S i g n a t u r e  Date 

PTC/SAS: 

S i g n a t u r e  D a t e  
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14.0 T e s t  Excep t ion  Sheet 

Print the following requested information in the spaces provided, 
unless otherwise indicated. 

Exception Number: Date : 

Name : 

Organization: 

Phone Number: 

Exception: 

Planned Action: 

Action Talcen : 

Action Taken Date: 

Retest Execution And Acceptance: 

Retest approved 
and accepted. 

Excei)tion accepted 
as 1::. Provide details 
in the planned action area 

QA/QC Signature Date 

Engineer Signature Date 
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VGR 
C h a n n e l  

Appendix B - VGR System Alarm Table 

system A l a r m  Type 
N u m b e r '  

?6 1 N I A  1 Low Rad ia t i on  

!7 1 N/A 1 Low Rad ia t i on  

!8 I N/A 1 Low Rad la t ion  

Low Rad ia t ion  

Lou Rad ia t ion  

N / A  Low Rad ia t i on  

A l a r m  DeScr ip t ion iFuncr ion  

~ ~ ~~ 

Open C i r c u i t  O r  LowiHigh Sca le ,  Detec tor  7 

Open C i r c u i t  or LowiH ig11 Scale, Detec tor  8 

Open C i r c u i t  Or- LawIHigh s c a l e ,  ~ e t e c t o r  9 

open C i r c u i t  O r  Low/Higli S c a l c ,  Detec tor  1 0  

Open C i r c u i t  O r  Law/Higli Scale, Detec tor  1 1  

Open C i r c u i t  O r  LoU/Hlgh S c o l c ,  Detec tor  l 2 A  

Open C i r c u i t  Or- Low/Higli Scale, Detec tor  1 2 0  

Open C i r c u I t  O r  Low/HigIi S c a l e ,  Detec tor  13 

Upscale Check C i r c u i t  Enable Input 

ln te rmed in tc  b High Rad ia t ion  A l a r m s  Setpo in ts ,  
Detector 7 ( P r i n t e r  T r a r e  c o l o r  - B l a c k )  

in te rmed ia te  S High Rad ia t ion  Al,?rrns SCtpoints,  
Detec tor  8 ( P r i n t e r  T r ; i i c  Color - Red) 

lnterrncdinte R High Radiwt ion A l a r m s  Setpoint., 
oe tec to r  9 (Printer- Trace  c o l o r  ~ B l u e )  

ln tc rmcd in te  & High Rad ia t ion  A L a r r n s  Se tpo in ts ,  
Detector 10 ( P r i n t e r  Tr;icc Color ~ Y e l l o w )  

In te rmed ia te  S High Rad ia t ion  A l a r m s  Setpo in ts ,  
Detector 1 1  ( P r i n t e r  Tr.ce C o l o r  ~ Green) 

i n te rmed ia te  R High Rnd ls t i on  A l a r m s  Setpo in ts ,  
Detec tor  12A ( P r i n t e r  T1.7ce Color - Orange) 

lnterrncdinte R High Rndi. , t ion A l a r m s  Sc tpa in ts ,  
Detector 1 2 8  ( P r i n t e r  7 1 . i c e  Color ~ P u r p l e )  

ln te rmed in te  & High Rad ia t ion  A l i i i i i i s  Se tpo ln th ,  
Detec tor  13 ( P r i n t e r  T r . i c e  Color - B lack)  

Low Rad ia t ion  A l h r n i  s c r w i n t .  

Lou Radia t ion  A l a r o i  Se tpo in t ,  
Detector a 

Low Rad ia t ion  A l a r m  Setpo in t ,  
Detec tor  9 

Low Rad ia t ion  A l a r n i  Se tpo in t ,  
Detector 1 0  

Low Rad ia t ion  A l a r " )  Se tpa in t .  
Detec tor  1 1  

Low Rad ia t ion  Alarm Setpo in t ,  
Detector 12A 

Low Radia t ion  Alarm1 Setpo in t ,  
Detec tor  1 2 B  
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Low Rad ia t i on  ow Rad ia t i on  Ainrni Setpoint ,  

See Appendix B of Angus Electronics VGR Manila1 for the complete list 1 
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Performed By 

Appendix C - Equipment Failure Log 

Description Of Failure/Resolution # D a t e  
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Appendix D - 105KE Radiation Detector Data Sheet 

105KE Radiation Detector Data Sheet 

105KE Radiation Detectoi- No. RE-216- 

GD-6B 105KE Radiation Detector Serial No.: 

/ Date : / I 

Next Calibration Due Date: / i 

AB/OFF Switch Position (Check One) : ~ AB ~ OFF 

As-Left Upscale Reference Value: mR/hr 

Data Recorded By: / 
Initials j Date 

Recall Database Verified: 
PM/S Administrator 
(Signature) 

Date 
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