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2 I r n O D U C T I O N  

The Radiochemical Processing Pilot Plant (Euilding 3019) i s  one of  
1-'7 f a c i l i t l e s  a t  Oak Ridge National. Jaboratory being equippped wiVn n e t -  
works o f  r a d i a t i o n  and a:Lr monitoring 1nst:mments connected t o  a c e n t r a l  
c o n t r o l  room with in  t h e  b u i l d i n g  and t o  the Iaboratcxy &nergen.cy Control 
Center.' F a c i l i t y  Fadiatiori and Contamination Systems were i n s t a l l e d  i n  
Building 3019 -Lo continuously and autoniaLically determine the  r a d i a t i o n  
condition of t h e  e n t i r e  f a c i l i t y  and t o  report t h i s  i n f o m a t i o n  t o  a 
c e n t r a l  contxol  panel wi th in  t h e  b u i l d i n g ,  Should the  r a d i a t i o n  l e v e l  o r  
t h e  a t r  a c t i v i t y  i n  a l a r g e  po r t ion  of t h e  b u i l d i n g  exceed preset  values,  
an audib le  a l am i n  t h e  b u i l d i n g  will be ac tua ted ,  Lhe b u i l d i n g  conta in-  
ment system will. be ac tua ted ,  warning 1.ight.s ou t s ide  t h e  bui.ldI.ng will 
f l a s h ,  and an alarm signal w3.11 be t ransml t ted  t o  t h e  Emergency- Co~it,rod, 
Center, Wiilding 2500. 

3.1 System 

The ganuna r a d i a t i o n  level is  monitored by 16 monitrons located t$rou&- 

"he neutron radj t t t ion l e v e l  i s  monitored 
out t h e  P i l o t  Plant arid High R a d i a t i o n  Level AnalytLcal F a c i l i t y  ( I i l W )  
loca ted  i n  t h e  bu i ld ing  ('lbble 1). 
by t h r e e  neutron dose r a t e  and b u r s t  de t ec to r s  locaQed thl-oughout t h e  
bu i ld ing .  
const,ant a i r  rriorjlitors arid f o r  alpha emi t t i ng  p r t i c l e s  by four conslant 
a lpha a i r  monitors loca ted  throughout t h e  bu i ld ing .  

k r  i s  monitored f o r  be t a  -gamma emi t t i ng  p a r t i c l e s  by seven 

Since none of t h e  h e a l t h  physics func t ions  o r i g i n a l l y  designed i n i o  the 
monitrons and a i r  monitors were a l t e r e d ,  each instrument is an independen% 
u n i t  t h a t  r e t a i n s  a l l  of i t s  l o c a l  alarm f e a t u r e s .  E a d i  instrument;, however, 
is  connected t o  uri riiidividual i n d i c a t o r  module an  the monitar1.ng pauel near 
t h e  Volat i l . i ty  P i l o t  Plant c o n t r o l  rooin. By means o:f t'mee colored J.ampsJ 
whi.ch normal.1.y give tz d i m  l ight,  an ?.ndicator module ind ica t e s  the condl t ion 
of -the instrument t o  which i t  i s  connected; t h a t  i s ,  a whl"ce l a n q  burns at 
fill intenstty i f  t h e  instrument becomes inopera t ive ,  a n  amber lamp burns a b  
f u l l  i n t e n s i t y  i f  t h e  "caution alarm l e v e l "  (7.5 m / h s  for  a monitron and 
1.000 counts / rn jdfor  a beta-gamma. a i r  inonitor) i s  reached, and a red Lamp 
bu-ms a t  full i n t e n s i t y  i f  the %igb alarm l e v e l "  (23 m/hr for  a monitron 
and 4000 cou.nts/min2for a beta-gmmm air monitor and 800 counts/min for 8x1 
alpha a i r  monitor) i s  reached ( lbb le  2). 

The neutron de tec to r s  caiise an  ezuiber lamp t o  burn a t  fill i n t e n s i t y  if 
the dose mix exceeds 23 mrern/'nr, and a red lamp t o  burn a t  fu l l  I n t e n s i t y  
i f  the neutron b u r s t  level. alarm i s  t r ipped  (Table 3 ) .  This instrument i s  
designed t o  alarm a t  a neutron b u s t  l e v e l  t'nat waii ld be observed i f  a 
c r i t i c a l i t y  occurred a t  a d i s t ance  of 200 f t .  For these  instruments t i ? e r ~  

I D v J e  Knowles e t  al., Instru.ment,ntion and Contro1.s Div. Ann. F'xugr. -- I-- 

it- ORNL-3578, pp. 3rPTo. 
I .. 

!RE counti/min values are for Model Q-22408 air monitors omalhy. Trne cquf- z 
valent values for the Model g-1'74OA are 2080 and 10,OOi) counts/mln. 
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Table 1. Radiation, Contamination, and Neutron 
Monitors Instal led i n  Building 3019 

b c a t  ion Monitor Number 

1. Fac i l i t y  Radiation Monitors (arranged i n  
evacuation alarm paups)a#b 

West 
Pipe tunnel vest  
Hanement 
Plenum area west 
Sample gallery west 

E a s t  Groul 
Pipe tunnel. eas t  
Cell 2 inside 
VPP makeup areti 
penthouse east 

Centra l  G F ~  
Pipe tunnel center 
PRFR mkeup area 
Penthouse w e s t  
Penthouse center 

2. Radiation Monitors with Control  HOG^ 
fiarni onlya 

Cell  't9 2nd Level north 
Cell 4 ,  2nd l eve l  south 
Cell 4 ,  1st l eve l  
Room 211 

3 .  Pac ixi'ty Contamination Koni tors (arranged 
i n  evacuation &ann groups)b 

\+?.lest Group (fieta-camma) 
Corridor outside o m  210' 
East bay of t r w  8 
Weijt bay of" IIIU,A.F~ 

East, riroup LfiLueta G~JMEI 
-- East Penthouse 4 

1 
4 
5 

12 

3 
6 
8 
11 

2 
7 
9 

2Q 

13 
14 
15 
16 

13-28 
0-29 
13-30 

B-6 
B-14 
B-15 
13-20 

A- 6 
A-15 
A-20 
A-24 

1 
2 
3 
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Table 2. Central Control Panel A l a r m  Indications 
for Monitroris 8.d Air Monitors 

Ins t rwment C oi1tli-k ion  
--- Lamp :cnt ens it i e s 

lied G o e s  White 

TnsL1-mcnt inoperative 

Ins L r w n m t  Removed C 

D i m  D i m  D i m  

D i m  p,Ti@i Dim 

B r i g h t  1335 .@It D i m  

Dim D i m  Bright 

€vi@% B r i g h t  Bright 

a. ~ a ~ t i ~ n  ].eve1 fo r  a beti3-ganmi monitor. is 1000 coirnts/min &id 
for moni-tron i s  '7.5 mr/hr. 
constant  al.p?h.a a i r  monitors. 

NO caut ion level a~.ams ;ii*e avaiJ.ab1.e on 

High l e v e l  for a beta-gmma air moni.to.r is h000 counts/min, f o r  an b 

alpha air monitor is 800 counts/min, and for a monitran is 23 m/hr. 
C Lamp 1nLt::nsl-ties 1-e1ml.n until a maintenance connection i s  made, giving 

" inope rat ive  '' indl cation. 

%e coum.t,/min values are fo r  ~".iodel Q-2248B air m o r i ~ t o r a  a d y .   he 
equivalent; va11.m far the Model Q-l74OA are 2000 a,nd 10,000 comts/sslin. 



1nsln.unen-t Condition 
I m p  Intensities 

13 e d Amber 

Nonnal Operation D i m  D i m  

a Burst level.. i s  f ixed in  the inst-mnent t o  tha t  l e v e l  whose current 
nlagnjltude and rate of r ise  would be attaind if a criticality shauld 
occur at it distance of 200 feet f r o a t h e  instrument. 

b Kate level i o  23 nrsem/hr. 

Lainxi iriterisities exist uriti 1 a rrlaaintenarlcc connection is r11lzd.e 
e 

g ivis ig  ‘ ‘ ~ o r n i a ~ ”  i n d i  c a t  ion. 



i s  iio i ndica1,i on ~ h c n  a n  instrwnent becomcs inopera t ive .  Any change In  
the in tens i t ,{  of any lamp, t h a t  i s ,  from dim t o  bright., is sranounced by a, 
b u z z e r  inodulFt. 
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corrtrois; and ( 2 )  a preampl i f ie r  and ion-chamber de t ec to r  assembly. 
detector assembly can be located remotely 
cha;sis. 
t o  t h e  riionitrm. 

The 
50 f t  o r  more from t h e  cont ro l  

A (3- t o  10-mv recorder  or a 0- t o  1 - m a  meter can be connected 

The ran@ of t h e  raeter i s  0 t o  25 r r / h r ,  and t h e  c a l i b r a t e d  accuracy 
of the  meter i s  wi th in  3;; f o r  gamma r ad ia t ion .  
checked by means of a pushbutton. 

The zero setting may be 

ldlien the s ~ t  point  of an alann c i r c u i t  i n  t h e  inctin chassis i s  exceeded, 
A cormeetion on 

I n  add i t ion  t o  thc-sc s tandard fea-Lures, the  monitrons 

a b e l l  i s  rung and a red  lamp on the instmunent i s  lighted. 
”ilx iiistrufient €‘or an  ex te rna l  a l a r m  i s  used t o  operate  
slam for the dystem. 
Inctctllcd i n  Buildini; 3019 have t i ~ c )  other f ea tu res :  (1) warn-up time delay 
relays i n s t a l l e d  on t h e  main chass i s ,  and ( 2 )  a high-level alarm mcter- 
r e l a y  i n s t a l l e d  on an accessory chass i s .  

the caut ion-level  

‘Yhe i r ls t r tuwnt  and alarms operate as follows; 

1. A po:rer f a i l u r e  o r  a disconnected power cord w i l l  cause t h e  white 
~ a i i p  on tliz c e n t r a l  control p n c l  t o  burn br igh t ly .  Af te r  power i s  re- 
sL0rs.l aiid 8 1-Inin delay f o r  wamn-up, t h e  uliite lamp resets itseli’. W i n g  
t1li.j  1-min delay, caution and high-level  alarms at the instrument might 
souid, nut; t h e  same alanns on tne c e n t r a l  panel are locked out and w i l l  not 
L: omd 

2. ~.i‘ tlie cmiiiori  ‘ ~ c v c . 1  0; ‘i, L, inr./i-ir i u exceeaed, u r i  e lectsorr ic  
alarm c i r c u i t  camcs  -the yellow lamp on the c e n t r a l  panel t o  burn b r i g h t l y  
and tiiz b e l l  31; thc  instrurnent t o  r ing .  Y%c alarms are a u t a n a t i c a l l y  reset 
a t  %he ins”irumr3nt wheli  he r a d i a t i o n  l c v d  decreases below 7.5 mr/hr, but  
they rnu::L ut> reset riirtnually a t  t h e  central. p n e l .  

3. ‘l’hc 0- t o  l-rna. Inctcr output tcrtnina7s a r e  connected tc; the accessory 
mei(-:r-.L.elay, which i s  sct t o  operate  wlien the  23 m / h r  (high-level alarm) 
r,ct-poinL i s  exceeded. A t  23 mr/hr, the b e l l  c t t  t h e  ix i s t rmcnt  will Le 
r ing ing ,  s ince  it s t a r t e d  at  7.5 inr/hr, and i h e  red  lamp on the central  
p n d  w i l l  burn b r igh t ly .  Tihen the r a d i a t i o n  leve l  decrease; t o  less than  
23 mr/hr, t h e  high-level  ~~1ar-m at t h e  i n s t m n e n t  i s  au tar ia t ica l ly  reset b y  
a ;ignai ir i terruptes ( a ~ u w s  d reoet every 30 s e c )  from t h e  c e n t r a l  panel. 
Tkc cei, tral  panel d.dlTl i s  reset rndnually, 

3.2.3 A i r  ?+$onitor; 

?vo types of beta-gamms. air monitors were i n s t a l l e d :  an o lder  model, 
the bioi)ilL? A i r  Monitor (014i  model Q-17AOU) ; and i t s  successur, t he  B e t a -  
G ~ X L L  Constant A i r  Monitor (OrNL model &-2240)3). 
arc OtiNL model Q-2340. 

Z%c alpha air monitors 

Mobile A i r  F b n i t o r .  -- This monitor cons i s t s  of an  a s p i r a t i n g  system, 
a 2 .ip;er filter, a halogen -type Ceigc~r-Muel l e r  tube de tec to r ,  a logarithmic 
cowit-rate meter, and visible and audib le  alarms, Any background r a d i a t i o n  
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l e v e l  rritliin t h e  range of t h e  ins-tnimeat can L e  suppressed, and Prom one t u  
Pivc decades may be se l ec t ed  f o r  d i sp l ay  on a s t r i p - c h a r t  recorder .  This 
s c a l e  arrangement allows t h e  instrument t o  acciimiilate a i r  -contamination data 
while opera t ing  i n  a r e a  where the  background count i s  high. 

li Model H, k e d s  & Nortiiflrg Speedomax recorder  w i t h  upscale ,  domiscal-e, 
and bel-point  dlaL?ns ind ica t c s  h i  @;II r ad ia t ion ,  i nstmment f a i l u r e ,  and a'oove 
tole ldncc rad ia t  ion,  respec t lve l  y. The 1 oca l  alarm c i  rcui t i s  so arrangcil 
that, i f '  t h e  a i r  contdminaiion increases  t o  a poin t  above t h e  s e t  po in t ,  an 
amber local annunciator l i g h t ,  i nd ica t ing  to le rance  l e v e l ,  js ac tua ted .  At; 
very h i &  r a d i a t i o n  condi t ions,  a n  aldrrn be31 and a. red anaunciaLou light 
a re  ac tudted  simultaneously.  The 3 oca1 annunciator l i g h t s  are mounted on 
t o p  of' the  instlzlment cabi-net s o  t h a t  opecation of' the  monitor can be observed 
from any pos i t i on  i n  t h e  immediate & m a .  

Beta-Gammd Constdnt Air Monitor-. -- This monitor cons i s t s  of a n  a s p i -  
rcttirig system, a paper-tape f i l t e r ,  a. halogen-type Geiger-Mueller tube de-  

---I_ -_--______- ._-_-_ 

t e c t o r ,  a. l inear .  count -rate meter, a recorder ,  and v i s i b l e  and audlb1.e alarms. 
A i r  i s  drawn through .the f i l t e r  a t  3 cfm (cantrol.led manual1.y) by a Roots 
blower. A sample containing beta-gamma emitking pa:rt lcles i s  co l l ec t ed  on 
t h e  paper-tape f i l t e r  ( co l l ec t ed  sample s i z e  O H  1 x 2-1/2 i n .  ). ~ k e  sample 
t ape  i s  advanced automatica7.ly every 24 h r .  
a t  any time by t h e  opemtor .  The de tec to r  counts -the sample as it i s  being 
co l l ec t ed .  'Tie count -rttJCe meter i s  a 1inea.r duty-cycle type u t i l i z i n g  a 
sing1.e r m g e  and liavi.ng a high-voltage supp1.y a:; an integral p J a I % .  The normal 
ratige i s  0 t o  5,000 courlts per  minuLe, and ranges of 0 -to 2503 0 t o  1000, 
0 to  10,000 and 0 t o  25,000 countsjmin a t  i 'u l l  sca1.e may be obtained by re- 
l o c a t i n g  two jumper wires under t he  chass i s .  The input  vo l tage  s e n s i t i v i t y  
of t h e  ra te  meter is 200 mv. 
c lud ing  tile effec-t; o f  I.ong-teim dx-iJ.%, IS with in  5$,  
h i &  -voltage supply i s  nomina7.7.y 900 v w i i l i  +J..5O-.v adjustment.  ?The maximum 
load cur ren t  i s  20 pa. 

'The tape  may be advanced nmiually 

'The o v e r - a l l  accuracy of the rate meter, i n -  
The corona.-regulated 

'L'he r a ~ c  mete 13 lids ad jus  tdbi e l i igli  -level arid caut ion  .zlalws and puts  
out  a 1-ma f u l l - s c a l e  signal t o  d r i v e  an i r l t egra l ly  mounted Rustrac>l, 
recorder .  ' l ' h~  caut ion alarm i s  ai l juetable  over t he  range of approximately 
2 Lo 38$, and t h e  h igh- leve l  alarm i s  ad jus t ab le  fram t'nz caiiliorz-alam 
set  poin t  t o  h l l  sca le .  The caut ion alann 'is an e l e c i r o n i c  CiLcuit which 
employs a d u a l  triode and p l a t e  r e l a y  with potent iometer  adjusttilent ~ The 
r e l a y  i s  criergized below t h e  t r i p  point and is  de-energized b y  c u i r e n t  
t r a n s f e r  from one t r iode  t o  ihe otliei. by  a diode t h a t  couples Vnr cathode 
c i r c u i l s .  Hysteresis  is approxim?ttJly h'$ of f u l l  s c a l e .  The high- leve l  
t r i p  i s  accomplislied by Liie high c o n t a ( . i  un a contact-making rretpr. The 
dssn r i a t ed  higli - l eve l  relay is d e - e n e r g i z z d  below t i h e  s e t  po in t .  Upon 
reaching the  s e t  r ,olnt ,  the  meter contac ts  and r e l a y  are locked i n  and are 
released by depressing t l i t  reset pushbuttun !! I ow-level po in t e r  on Lkie 
panel tncter has no contac ts  and i s  used only as a v i s u a l  ind.jc*atoi '1ke 
po in te r  should b e  s e t  ai t he  l eve l  corresponding t o  t h e  caution-alarm set  
poir i t  . 

%Iic inbtrurrierit has an alarrn panel w i i h  four. 1 ights, d h e l l  and a 
buzzel.. When the cdut ion set po in t  is rcaclled, an ar'uer lamp i s  l i g l t e d  



a d  t h e  buzzer is energized. These is no switch t o  s i l e n c e  t h e  buzzer,  arid 
the  opera tor  i s  expected t o  advance the  tape  when t h i s  po in t  i s  reached, 
When the high-level  t r i p  point; i s  reached, a red lamp i s  l i g h t e d  and t h e  
b e l l  r i ngs .  The b e l l  can be s i l enced  by a -toggle switch and, when t h i s  i s  
done, an amber neon ind ica to r  i s  l i gh ted .  

When the f i l t e r  tape breaks, a r e d  sreon ind ica to r  i s  energized and the 
caut ion c i r c u i t  i s  energized tlirough a f l a s h e r ,  The amber neon bulb b u s  
continuously,  and t h e  caut ion l i g h t  and the  buzzer come on in t e rmi t t en t ly .  
If a tape  breaks arid, a t  the same time, t h e  caut ion alarm sounds, the t ape -  
break neon l i g h t ,  t h e  caut ion l i g h t ?  and t h e  buzzer w i l l  be on continuously,  
A test  pushbut Lon permits checking t h e  a 1.ai-m panel b y  sirnultarieously simulat 
i ng  tape  break and h igh- leve l  alarm s igna l s .  

Constant Alpha Air Monitor. -- This instrument con:,ists of m-1 a s p i r a t -  
irig system, a paper-tape f i l t e r ,  a s c i n t i l l a t i o n  de tec to r ,  a l i n e a r  count- 
rate meter, ti recorder ,  and v i s i b l e  arid audible dl.ai'~iis. A i r  i s  drawn through 
the  f i l t e r  a t  3 c f m  ( con t ro l l ed  manually) by  a Roots blower. 
d u s t  p a r t i c l e s  in tile air i s  co l l ec t ed  OIL  ttie pupes-%ape f i l t e r  ( co l l ec t ed  
sample diameter oi 1-!5/8 i n . ) .  
once every 24 hr .  Tht= tape m y  be  advanced rmnually a t  any time by t h e  
opera tor .  The de tec to r ,  which counts the sample as it i s  be ing  co l l ec t ed ,  
i s  tz s i lve r - ac t iva t ed  zinc s u l f i d e  s c i n t i l l a t o r  having an e f f e c t i v e  de-  
t e c t o r  3iarneter. of 1-7/8 i n .  The d e t e c t o r  window (nominal th ickness  of 
I mg/cm ) i s  li@it-ti&t. 

A sarriple of 

%Tie sample tape i s  automatical ly  advanced 

The count-rate  meter is tl, linear duty-cycle type, u t i l i z i n g  a s i n g l e  
range and having a high-voltage supply as an i n t e g r a l  par t .  The normal 
range i s  o t o  1000 counts/min, but ranges of o t o  250, o t o  2500, o t o  
5000, and 0 t o  10,000 comts/min a t  f ' u l l  scale twy be obtained by r e loca t ing  
two jumper wises under t h e  chass i s .  The input  vol tage b e n s i t i v j t y  01 the  
rate meter i s  200 mv. The ove r -a l l  accuracy of t h e  r a t e  meter, inc luding  
t h e  ei ' fect  of long-term d r i f t ,  i s  wi th in  5%. 
volt~ge S U ~ J J Z Y  is nominally 900 v with f l50-v adjustment.  The m a x i m u m  load 
cur ren t  i s  20 ua. 

The corona-regulated high- 

The rate meteer. has adjus bible high-level =And caut ion alarms arid puts  
out  a 1-ala l 'ull-scale signal t o  drive an i n t e g r a l l y  mounted Rustmck 
recorder .  Tbe caut ion a l&m is  ad justalole over t h e  range of approxinutely 
2 t o  >&$ of' f u l l  Gct-tle, und the  high-lcvel alarm i s  adjustable i'rosri the 
cauCion-&lam se t  point t o  l ' u l l  scale. The caut ion alarm is  a r i  e l e c t r o n i c  
c i r c u i t  employing a d u d  t r i o d e  and pxdte r e l a y  wi th  potentionletex- tLd- 
justmerit. ?Ire relay is energized below t h e  t r i p  po in t  arid i s  de -energized 
by curren t  trans1'e.r f'rorn one t r i o d e  t o  the  other  by diode coupling t h e  
cathode c i r c u i t s .  Hysteresis  is approximately of full s c a l e .  Ttze high- 
l e v e l  t r i p  is accomplished by the  11 igh contac t  or] a conback -making meter a 

The assoc ia ted  h igh- leve l  r e l a y  i s  de-energized below the  s e t  po in t .  Upon 
reac*liirig the 0t . t  p o i n t ,  tiic meter co!iLact,; s n d  r e l a y  are Loclrcd i n  and can 
be L.elea;,ed o n l y  b y  'the depression of  ttie release pushbutton. "here i s  a 
low-lt!vc::l poiritcr or1 the pariel metcr, b u t  it has no contac ts  and i s  t o  be 
used only  2 s  a vioual i nd ica to r .  Tht poiriter should be  s e t  a t  the l eve l  
correbpociding t,o the c.aiition-alar.r:i s c t  po in t ,  



T'he instrument has an alarm panel  wi th  f o u r  l i g h t s ,  a bell, and a 
buzzer.  When t h e  caut ion  set  po in t  I s  reached, an amber lam9 i s  l.i.ghted 
and t h e  buzzer  i s  energized f o r  15 sec .  %ne f i l t e r  t a p e  w i l l  advance af ter  
a 1 0 - m i n  delay.  There i s  no switch t o  s i l e n c e  t h e  buzzer.  When the  high-  
l eve l  t r i p  po in t  i s  reached, a red lamp i s  l i g h t e d  and t h e  bell r ings .  The 
b e l l  can be s i lenced  by a toggle switch and, when Lhis i s  done, an amber 
neon ind ica to r  i s  l i gh ted .  

F i l t e r - t a p e  breakage i s  also indtca-ted, When a t ape  breaks, a red neon 
i n d i c a t o r  i s  energized and the cdiition c i r c u i t  i s  energized through a f l a s h e r .  
Tke amber neon bulb  bums contiriuousl~y, and the caution l i g h t  and t h e  buzzer  
come on interrr1i.ttentl.y. If rz thpe breaks and, a t  t h e  s a m e  t i m e ,  t h e  caut ion 
slam sounds, t h e  tape-break neon light, t he  calltion l i gh t ,  and the buzzer 
w i l l  be on continuously.  A t e s t  put;hl>I~tton permits checking the alam panel 
by sirnultaneoiisly s imula t ing  Lape break arid h igh- leve l  alarzii signals. 

Accessory Chassis. -- %1 add i t ion  t o  these standard f'eaLures, all a i r  
monitors a t  Building 3019 have an  accessory "instrument - inopcrat  ive" chass i s  
containing a meter-relay.  

The instrument and alarms opera te  as fo1.lo-ws: 

1. An accessory uirter-relay connected t o  ifie 0- to  1 - m a  outlmt of the 
count -rate meter will cause t h e  white "inopera%ive" l i & L  on t h e  c e n t r a l  
panel t o  bum b r i g h t l y  whenever tile metes po in te r  drops t o  zero,  Ind ica t ing  
no s-lgnal from t h e  instrument.  After power i s  restored and tl. 60-sx delay, 
tiiis alarm c l e a r s  i t s e l f .  h r i n g  t h e  60-see delay,  local cailtiori and high-  
l e v e l  alarm do not  sound s ince  they  are locked ou t .  

2 .  ~t the caut ion  l e v e l  of 1000 counts/rnin, an  e l .ec tmnic  alarm c i r -  
c u i t  w i l l  cause t h e  yellow I.amp i n  the con t ro l  room t o  bum b r i g h t l y .  W i t h  
an OlzNL model. Q-2240 o r  Q-2340 a i r  monito.r, a buzzer w i l l  soirnd a t  t h e  i n -  
strument;  with an ORNL model &-1740 a i r  monitor, a b e l l  w i l l  r i n g  inter- 
m i t t e n t l y  a t  t h e  instrument.  Eot'n models are reset au.tomatiira1.l.y vhen the  
f i l t e r  i s  chariged. 
Level alarm i s  set  a t  600 counts/rnin. 
a buzzer I n  the  instrument sounds f o r  15 see .  A t  -the end of 1.0 min, the 
f i l t e r  tape  is  t iutomatically advanced. Central  alarm panel  i nd ica t ion  i s  not  
provided, s ince  no ex te rna l  caution-l .evel alarm contac t  i s  available i n  the  
ins  t I-ument . 

On a model &-2340 Constant AJpha A i r  Monitor, the caut ion-  
When t h e  cau-t-I.on-alam l e v e l  i s  reachetl, 

3. A t  the high l e v e l  of 4000 eoiints/mJn, t h c  pancl meter re lay on the  
instrument causes the red lamp i n  t h e  con t ro l  room t o  burn brigh-tly.  Y'he 
buzzer  on t h e  0RNL model Q-2240 o r  Q-2340 instruinent sounds Tne be17 on 
t h e  lbdel. Q-l71+0 instrument changes from an  intermittclrik t o  a s k a d y  ringing. 
These alarms are  reset  by advancing o r  changing t h e  f i l t e r  and by p res s ing  
the  manual r e s e t  bu t ton  on t h e  monitor. 

4. The h igh- leve l  alarin of  t h e  model Q-2340 Constant Alpha A i r  Monjtor 
opera tes  a t  800 counts/min, causing the red lamp i n  t h e  con t ro l  room t o  bum 
br ig l i%ly .  The bel l  on tllr irrstmment r ings .  'The f i l t e r  tape i s  automat,jcally 
on d l t igkl-lcvel d lar~n.  l ' k i ~  d l d r i n  bel 1 n m a i n s  operatirig a l ' t e L *  a h igh- leve l  
u n t i l  tnclnudl I_y bj lenced a 



5 3.2 (I 4 Neutron Monitor 

Die I\Jeutron Monitor (ORNL model Q,-2562) i s  a t r a n s i s t o r i z e d ,  ac-powered 
instrument f o r  the continuous measurement of dose r a t e  from fast and t h e m 1  
neutrons and For the immedi-ate warning of t h e  occurrence of EL c r i t i c a l  i n c i -  
dent e A poiyethylenz moderator which Surrounds t h e  BF3 d e t e c t o r  t h e m l i z e s  
t h e  f a s t  neut rons ,  The polyethylene i s  covered w i t h  0.02 j-in. thick cadmiurn 
sheet, which a f f o r d s  ij. lower cu t -of f  l i m i t  t o  the thermal neu.tmns, 
compression of' the neutron energies r e s u l t s  i n  an RBE ( r e l a t i v e  b i o l o g i c a l  
effectiveness) factor for the  detector which is approximately the same as 
f o r  t h e  o r i g i n s 1  admixture of fas% and t h e m 1  neutrons,  

Tlze 

ma monitor has a s i n g l e  range of  o to 25 mempar (mii~ir~entgens 
equiva len t  man pes hour), which is ind ica ted  by a c a l i b r a t e d  paisel meter. 
A htgh-level alarm with  mnual  r e s e t  can bc adjus ted  t o  alam a t  any value 
within 0-25 rm-ern/hs. 
c h r t  recorder  l;o record the dose r a t e .  A b u r s t  alatrrii opertl'ces independently 
of the dose- ra te  c i r c u i t r y ,  which wou1.d be paralyzed by f a s t  excursion i n  
neutron l e v e l  before it could i n d i c a t e  an alarm condi t ion .  The response of 
the burst d e t e c t o r  i s  s u f f i c i e n t l y  fast t o  sound an alarm when ~ i e v t r o n  b u r s t s  
of only 20-psec du ra t ion  o r i g i n a t e  from c r i t i c a l  inclden'cs up t o  200 f t  from 
the d e t e c t o r .  

me output from t h e  monitor can be fed t o  a s t r i p -  

M i e n  the b u r s t  alam i s  t r ipped ,  a red lamp burns iwight ly  on the  indi-  
cator module a t  t h e  c e n t r a l  alam panel ;  when t h e  dose-rate alarm level. is 
exceeded, a n  amber Lamp burns br ight ly  on the  LndicaLor module at the cen%ral 
alam pariel. 

3.2. f k d i c a t o r  Module 

"he i n d i c a t o r  niodule (OWL model Q-2563-1) c v r i s i s t s  of three independent 
t r a n s i s t o r i z e d  channels, each opera t ing  an i n d i c a t o r  l a r q  and providing 8 

dc-xroltage shift signal f o r  alarm or cori%rol p u q o s t j ~ ;  and a voltage pulse 
s i g n a l  for operating the buzzes mudulc. The three lumps and a pushbutton 
a r e  ~n t h e  front, panel. 
mm deep. A l l  connections are made on prin- ted s t r t p  connections at; the m a y  
edge of the plug-in module. 

Emh module i s  35.8 mm wide, 3-20 mm high, and SZ'j.6 

When -the inr  trment connected t o  an i n d i c a t o r  module i a  operu-Ling 
normally, a l l  lamps on t ha t  module are dim (Table Mien thr module se- 
ce ives  a signal that t h e  instrument is o p ~ r a t i n g  abriorma.lly or -that the 
caut ion  l e v e l  o r  the h igh - l eve l  alam values have been exceeded, Jshr: Lzlr~ipa 
b u m  a t  f u l l  i n t e n s i t y :  white for inoperat4 ve 3nstrument yellow i'o c eauL-lun 
l e v e l ,  and red f o r  high level.. A signal- is al.so generated 'by +,he module 
which caubes a b u u e r  t o  wund. The w h i t e  lamp ind ica t ion  w i l l  remuin u n t i l  
the condi t ion  causing t h e  alem is c leared ,  a t  which t lw the lamp w i l l  re-  
t u n i  t o  the d i m  condi t ion .  'Die red a d  arnLcr  l i g h t s  w i l l  remain Isriglit 
u n t i l  they are manually r e s e t  by neans o f  a pushbutton on the  indicat ,or  
module. E t h e  i n d i c a t o r  module i s  reset, when the alarm or abnoma1 con- 
d i t io r i  sLIlL exists, t h e  ldrrlps will rrlomeritarily become d ln  when the reset 

F.M. Glass, E.D. Gupton, and E.%. Waug!n, Instrurnentcztion  id Controls 3 
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button i s  depressed, arid then will become bright and tile buzzer w i l l -  sound 
again when t h e  reset but ton  is  re leased .  

All i nd ica to r  modules a r e  i d e n t i c a l  and can be interchanged or replaced 
without til .teration. 

3.2.6 coincidence Module 

'Die coincjdence modiile ( O m  model Q-2563-2) c o n s i s t s  of  one transjs- 
i o r i zed  ?-1r@uit which accepis d dc shii't alarm higndl  from a s  many as six 
j nd ica to r  modules. Die c i r c u i t  can be ad j i isted by i n t e r n a l  jumper connec- 
t i o n s  Lo opcrdl,e d re lay  f n s  alum o r  con t ro l  &JUL-poses 011 any combination 
of one t o  s i x  input  s i g ~ a l s .  A l l  coincidence modules a t  Building 3019 are 
arranged t,ci opera te  tile r e k y  wlien the re  1s a coincidence of any two alarms. 
Fach module i s  35.b rru~i 120 r i m  high, aalJ 1~5.8 rim deep. Al l  connec- 
tion:, are  mdde on p r in t ed  s t r iki  connections c l t  t he  r e d r  edgc of' Lhe plug-in 
rnodu IC . 

nrelve [nonitruns a r e  con.nected i n  groilps of €'our t o  coincidence rnodules 
(ORNL model Q-2563-2)J arid eleven a i r  monitors are connected i n  two groups 
of' four  and one group of' three to coincidence modules, and t h r e e  neutron 
dose-rate--bursi, de t ec to r s  a r e  connec-Led Lo a coi-ncidence module ~ Wen two 
o r  more monitron ind ica to r  modules, two or more air-monitor i nd ica to r  mod- 
u l e s ,  o r  two neutron r ad ia t ion  ind.I.cato:r modules i n  a group rece ive  higL1- 
level .  alarm s igna l s ,  the assoc ia ted  coincidence module w i l l  a c t u a t e  t h e  
bu i ld ing  wai-aing aiid evacuation equipment and w i l l .  t r ansmi t  a sigcial t o  the 
Euiergency Control. Center, Bil.l.ding 2500. A red  lamp on tine affected.  co lnc i -  
dence rnodu1.e w i l l  i nd ica t e  which s e t  o f  instruments has de tec ted  an abnamml- 
condi t ion.  

When t h e  ir idicator mod1h.e~ showing an a b n o m l  condi t ion are reset 
manually, t h e  coiricidence module w i l l  also be reset .  

A l l  coincidence module:; arc i d e n t i c a l  and can be interchanged- o r  re -  
placed wlthout a l t e r a t i o n ,  except f o r  an i n t e r n a l  jumper connection which 
determines the number oi' coincidental  j nput signals required f o r  an output  
signal. 

3.2.7 Conta i r-tment Module -_-...___ -I 

The containment module i s  i d e n t i c a l  t o  ihe coincidence modiil e except 
f o r  I.ab2ling of1 tlle module f'ace. 

3.2.8 Rerriote Indicdtor  Wdule 

'I'lic. r-einoit. ind i cd to r  module (ORNI, model Q-2563- 3 rnodif i e d )  cons l s t s  of 
t h r e e  independent t r d i i s i s t o r i z d  c i r c u i t s  which opera te  three ind1 ca tor  lamps 
wlieii  d. dc vol tage s h i f t  s i g n a l  i s  rec t ived  i ' r o m  an ind ica to r  module. 'The 
i.emott: i nd ica to r  l a r n p s  on the pine1 a t  tlic nor th  entrance repea t  the lamp 
i n t e n s i t i e s  on the ind ica to r  m o d ~ l e b  t o  which they  are connected and reset  
automatical l  y wlien the  ind ica to r  module i s r e s e t ,  'The remote ind ica to r  
module f r o n t  panel i s  b l a n k .  



3.2.9 Buzzer Module 

'The buzzer modfie (ORNL model Q-2563-44) consists of a transistorized 
t r i g g e r  c i r c u i t  khat operates a silicon con t ro l l ed  r e c t i f i e r  t o  actuate a 
b u z m r  whcn a voltagt '  shlf't pu1.s~ i s  r'e(:elved from an i n d i c a t o r  module, 
The buzzer rnoilule j s  t h e  :ime s i z e  at: all other modules and is interchange- 
able  vi th  other buzzer modules. 

Ilie buzzer module gives aud l b l e  not ice  that  an indicator module has 
received. any one of t h r e e  input  a;igmls. 
all irrdiccttor moc-iules, i . 2  rr.x:t by a pu;Iibutton a t  t h e  f r o n t  of' the module. 

::'he buzzer module, which serve; 

A f t e r  b> i r ig  rcset , tlic buzzc:r dill m m d  Etgain whenwier an input signal 
is reeeived by one' o f  t h r  indiicator rnmlules. 
norrriaL coadj  t i o n  t o  a "caukion a l a r m  '1 tvel ' '  a.t scmr Locat i on w i l l  s t a r t  the 
b u z w r .  After it is rese t ,  a chaiige tu "high alarm level" o r  t o  "inuperative 
instrument" ~ ~ i l 1  ;tart the b u z z e r  again, 

For example, it change frorn a 

3.2.10 A i r  U h i a t l ?  and Beacon Lights  
IC 

Air ?.ihi,tle. -- !$hen EL coincidence module has been energized by two 
or  mrt' monitrons OT air  monitors,  two a..i.r whistles a m  activated by 
nitrogen gas bot t les  (one for each whis t le )  t o  not i fy  the building occu- 
pants t o  l eave  Lhc: building. T b ~ a  air whl~,tl.e:, a "Clarion Vhistlc'' by 
ldestinghouse A i r  Brake Company, will somd about 4 min on one f i l l e d  gas 
b o t t l e .  A contxc1l box fo r  each whistle contains  a pressure valve, pressure 
switches whieb monitor tqanlr anti regulated pressures 
that  is opened by an e lec t r i ca l  signal frorn the coincidenee module. A 
mornentaqy signal will open the solenoid v+a.l'cre, and 'the valve w i l l  reinain 
open unttl it is closed manually by preijsiiig t h e  mushroom head of %lie 
valve stern inward. 

and a solenoid. valve 

The norrnaJ gas pr('scjures fur pru~>e.r  operat ion of thr:: ;xhjs"r,le:; are not 
les; than 1500 psig t,ank pressure and 80 t o  120 psig l i n e  pressure t o  the 
solenoid valve. Abnormal pressures are ind ica ted  by red lamps (labeled 
"horn t rouble")  on the et?n-kral control panel board, one 1.mip fo r  each 
whistle. 
cizi;es abnorml  pressures. Inspection of the gages w i l l  indicatz Nhether  
the tar& pressure or the l i n e  pressure i s :~bnormal. 

The dim lamp i n d i c a k s  normal prcssurm, and a bright I m p  indi-  

Beacon L i g h t . 5 .  -- You* Fedrral  Sipp am1 signal r:orp,, model 2'7S, lL(3-v 
beacons w i t h  -magenta colored lens  are instal led on the cornem of the  
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is  moved t o  the "disable" position, the Control Center should be n o t i f i e d  
before the srritch i s  s e t  at t h i s  pos i t i on .  

A l a rge  r ed  pushbuitoii on t h e  centzal c o n t r o l  panel, l abe led  "manual 
e v3  cua.2, :: )I' a c t  u3 I , t h e  2ir whistle'<; and bedcons and t rdnsmits  an  al.cz2-m 
sig:ndI LO the i<;rwrgt:ncy Control ~r n-tc.r ( i f '  t ~ r  ~ e n t c r  has not a> reariy 
rec,iived <in a3 arm) ~ riAgardlc.sa U T  the po:;ition of t h e  "norrm1-disable" 
A L I I  teh. If the o,munI evacuation pushbuLton has been used, i t  must be 
rc , e t  by prtth;sing the "reset" pushbutton on t h e  module t o  restore the 
dysterii t,u the normal condi t ions ,  

3.2.11 Po:Jer :;upplies 

'I'he iliain 11oi.rer f o r  the systeiii i s  L20-v, 60 cycle, and is supplied 
T i u n  the  elwrgelicy power bus i n  13uilding 3319 t o  t h e  24-v dc power supply 
and the monitoring instruments.  

rI'he 2.', -v dc t rwmis tor ized  p o w r  SUiJply i s a regulated vo3 tagc arid 
cur*rent uiii t .  R gri-en "powcr on" l.lwni, un Lhe con t ro l  chassis and a neon 
lamp ou the power SUlJply pmel  vi 11 be br ight ly  l i p a t e d  t o  ind ica t e  that 
tlic power suppl I e s  a r e  ope ra t ing .  

't'he Building 30'1.51 F a c i l i t y  HFtii iat ,  ion and Containinati on System is 
described i n  t h e  fol  lowing ORNL Instrwnentation and Contro1.s Division . 
drawi ngs : 

1. Q-2360-1 through -5, -6A, and -6B, Ins t runen ta t ion  loocation and 
wiring diagra;ms. 

2 .  6-2563-1 through - 4 ,  plug-in rnodul es. 

3 .  Q-2358-7, Horn control. box. 

4 .  g-1154B-1 through -14, Monitron. 

5 .  Q-2359-12, Monitron h igh- leve l  n lam.  

7. 64-2311B-r+, Constant A i r  Monitor instrwnent f a i l u r e  box. 

8. 

0 .  Q-23140-1 Lhrougki -15, Constarit Alpkid A i l .  Monitor. 

Q-2502-1 through -9, Neutroik Moni Lor with Oplional Hurst Uetector. 



Although t h e  central alarm p i e 1  board serves  as an a i d  i n  operat ing 
the facilities i n  the bui ld ing ,  its primary purpose i s  t o  provide autamatic 
r ad ia t ion  sncl contaninat ion alarrnc required by I iadiat ian Safety and Control 
~.eguLat,ioiis. An "irioperative instrument" alarm m d  t w o  levels of radiation 
alariris froin each of  t h e  30 f i x e d - i n s t a l l a t i  on monitoring instruments i n  the  
facility are ind ica ted  on the celltral a l a r a i  panel.  
frm 22 instrurtient:; actuake t h e  evacuation alarm when thri alarm 1 i r n i . t  i s  
reached on two or more moiiitrons, two or more a i r  monitors, 01' two o r  more 
neutron burs t  detc;crtors. 

High-level alarm signals 

'i'o u t i 3  izr: the ind ica t ions  e f f j  c- ie rM y , t he  . inst;ments should be 
reset, the  alarrn t;ignals s h o u l d  be clic'dreti, and burned out lamps, horn 
psesdure alarms, and other abnormalitie.3 should be corrected proniptly An 
alarm sigx~l. can be cleared by pz1.f orruing the Tol l  owing steps : 

1. Press the reset button on the  buzzer module. This permits t h e  
audib le  alarm t o  be sounded again if another  alarm is ac tua ted  before the 
first  alarm can be c leared .  

2 .  check condi t ions a t  the instrument and reset the instrument i f  
required ( a i r  monitor f i l t e r  change or a is  monitor high-level  alarm). The 
air nionitor "caution" and " ins trwrient inoperative" alarms and all monitron 
alarm &re sel f - r e s e t t i n g  when the  radiation level or t r e u b l e  causing the 
alarm i s  removed. 
alarm has operated. 

The neutron monitors must be manually r e s e t ,  i f  t h e  

3 .  Reset the niodule on the  c e n t r a l  alarm p e l .  by press ing  t h e  button 
a t  t h e  bottom of t h e  module. 

Whenever the local evacuation a l a r m  is sounded i n  the  fac i l i ty ,  an 
alarm signal is indicated and sounded i n  the Emergency Control Center, 
Building 2500. 

A key-operated "normal-disable"swltch locate& on the central a l m  
panel may be used t o  prevent the system Prom causing unnecessary evacuation 
of the bu i ld ing  or  from sending false signals t o  t h e  Emergency Control 
Center during m i n t e n a c e  or ubnorrml operat ing condi t ions.  Since EUS alarm 
indication w i l l  show a-t, the  Emergency Control Center when the key-operated 
switch is in t h e  "disable" pos i t ion ,  the Emergency Control Center must be 
notified before the switch is operated. 

A procedure f o r  checking %hi. instrumeiits arid t h e i r  j ndicutors  f o r  
propdr operation and a sheet for. recording t h e  t es t  results are given on 
t h e  following pages. 
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FACILITY RADIA'PION AND CO!iTMRiATION SYSTEF( 
CIIECX-OUT Y R O C E U r n  

D A m  - 
.-_1_ 

BUILDING .. I__.....__._~.___.--__I-.--- ... . ___.. 
Test  purpose and Fiocgdure Corrsct  Operation 

1. Prel iminary 

a.  Disable evacuation 
po r t ion  o f  system 

b. Check panel  lamps 

2 ,  B e i l i t y  Eeta-C-amma 

a .  "Inoperat ive" alarm 
Contamination System 

b .  "Caution" a l a m  

c. "High-kvel"  alem 

3. F u c i l i t y  Alpha Con- 
tamination System 

a ,  "Inoperat ive" alarm 

b. "Caution" a l ano  

C .  "High-Level" al.arm 

4. B c i l i t y  %die t ion  
Sfstem 

a. "Inoperat ive" al-arm 

b. "Cantion" alarm 

c .  " H i g h  k v e l "  al.arm 

d .  R L t u m  system t o  
n o m 1  

5 .  Evacuation System 

a. Cneck f o r  c o n t r o l  
output  from 
coincidence al.ar?n 

Prcpare t o  t e s t  system, 
1. Contact Bnsrgency Control Center 
(phone 3-6611-6) and n o t i f y  d i spa tche r  
of corning alarm. 

2. Cb t , i i n  cle,ir.ince from the  oper-  
a t o r  end have t e s t  announced on 
publ ic  address  system, 

3 .  Turn key switch t o  "Disable" and 
c lose  valves  on N tanks f o r  
whis t les .  

Fxamine a l l  panel lninys. 

' t e s t  a l l  mtinitors i nd iv idua l ly  (see 
checkout shee ts  fo r  loca t ions) .  

1. Unplug instrument. 

2 

2. P l u g  in  instniment. 

1. h c r e a s e  Zamna count r a t e  with 
source t o  caution-alarm l e v e l .  
2. Remove source u n t i l  t h e  connt 
r a t e  i b  below caut ion l e v e l .  
1. Increase count r a t e  with source 
t o  high-alRrm l e v e l .  

2. Remove source;  l r s e t  instrument. 

%st a l l  monitors ind iv idua l ly  (see 
checkout shee ts  f o r  loca t ions) .  

1. Unplug instiument. 

2 .  Plug i n  instrurnmt.  

1. Increase alpha count r a t e  with 
source t o  600 conntsjmin. 

2. mmove source u n t i l  the  count 
r a t e  is l e s s  than 600 coiiuts/min. 

1. Increase count r a t e  with source 
t o  800 countsjmin. 

2. K-mve source.  
Tes t  a l l  rnonitrons ind iv idua l ly  (see 
checkout shee ts  f o r  l o c a t i o n s ) .  
1. lhp lug  instniment .  

2, Plug i n  Instrurrent. 

1. Increase r a d i a t i o n  l e v e l  with 
source t o  7.5 mr/hr, 

2. Remove source u n t i l  r a d i a t i o n  
l e v e l  is  l e s s  thRn 7.5 inrjhr. 

1. Increase r a d l a t i o n  l e v e l  with 
source t o  23 m r j h r .  

2. Remove source u n t i l  r a d i a t i o n  
l e v e l  i s  l e s s  than 7.5 mr/hr. 

Turn key switch t o  "Momal." 

Check e l l  featLrcs  of  ewcua t lon  
system f o r  cor rec t  operat ion.  

1. Turn key switch t u  "DiraLile" 
a f t e i  con tac t ing  Energelicy Coritiol 
Center. 

Disconnects evacuation wh i s t l e s  and beacon 
lights. Gives evacuation alarm signal a t  
Einergency C o n t r o l  Center. 
A l l  lamps a r e  dim. 

Ehizzer sounds and white lamp glows b r l @ l t l y .  
Buzzer can be r e s e t ,  b u t  lamp cannot be r e a e t .  

Af t e r  1-min delay, whits  lamp w i l l  r e s e t .  

Buzzer sounds and yellow lamp glows b r i & i t l y .  
Buzzer can be r e s e t ,  bu t  lamp cannot he r e s e t .  

Yellow lenp can be r e s e t ,  

Buzzer sounds and yellow and red lamps glov 
b r i g h t l y .  Xizzer can be r e s e t ,  b u t  n e i t h e r  
lamp can be r e s e t .  

Yellow and red laiiqs ran be r e s e t .  

Ruzzer sounds arid white lamp glows b r i g h t l y .  
Buzzer can he r e s e t ,  hu t  lamp cannot be r e s e t .  

After  1-min delay,  white lamp w i l l  r e s e t .  

&zzer  in  instnimLnt sounds for  15 sec.  Tape 
w i l l  advance i n  la min. No c e n t r a l  panel  
ind ica t ion  i s  provided. 

Buzzer sounds and red lamp g l w a  b r i g h t l y .  
Euzzer can be r e s e t ,  b u t  l a q  cannot be r e s e t .  

Bed lamp con be r e s e t .  

Buzzer sounds and white lamp &lovs b r i g h t l y .  
Buzzer can be r e s e t ,  bu t  lamp cannot be r e s e t .  

AfLer 1 - m i n  delay, white lamp w i l l  r e s e t .  

k z z e r  sounds and yellow lamp glows b r i g h t l y .  
Buzzer can be r e s e t ,  b u t  lamp cannot be r e s e t .  

Yellou lamp can be r e s e t .  

Buzzer sounds and red and yellow lamps glow 
b r i g h t l y .  Ihzze r  can be r e s e t ,  b u t  n e i t h e r  
lamp can be r e s e t .  

Red and yel lov lamps can be r e s e t .  

Permits beacon l i g h t s  and Emergency Control 
Ceuter i n d i c a t o r s  t o  operate  011 a larm condi. 
t i o n .  Ikergeilcy Control Center alarms w i l l  
r e s e t  ~ 

A coincidence of two h igh - l eve l  a l .ams from 
F b c i l i t y  Contamination System o r  F h c i l i t y  
Radiation System should operate  t h e  evacuation 
horn, magenta lights outs ide  bu i ld ing  should 
flktsh, arid Eul lding 2500 should receive cor rec t  
alarm Itgilt. Key-switch lockout of horn and 
li.&hts, and gas tank pressure switch should 
a l s o  be t e s t e d .  

C h c k  Energency Control C r r l t e r .  A i -adiat ion 
and contaminatioii alarm should bz noted t h e r e .  



Rbcilitj. Radl&ition and ContaminBtion System Check-Cut Procedure (Continued) - 
Hupose and Procedure Correct Operstion Test 

2. seck evacuation modules for A coincidence of two hlgh-level a l a m  f r o m  
Fsci l i tv  Contamination &stem o r  B c l l l t y  rad ia t ion  and contamination alarm 

'syatems. 

a. Increase rad ia t ion  a t  une a i r  
monitor t o  high-alann level. 
b, Increase rad ia t ion  a t  second air' 
manitor i n  same system t o  high-alarm. 
leve l .  

c. Remove rad ia t ion  sources. 

a. Different  pilrs 01' instruments 
should be used each time t h i s  t e s t  
Is made. 
e .  Repeat procedure with p t r s  of 
monitrons i n  t h e  FdeiUty  F&diatloo 
System. 

b. Oneck evacuation 1. Close valve on a l l  horn N2 supply 
tanks (if not  previously done i n  

2 .  Plug horn t rouble  t e s t  boxes at 
horn cont ro l  box. 
3. ).love key switch from "Disable" 
to "IvLXIMl." 

4. tkt two coincident "iiigh-bvel" 
ala- on t h e  W c i l i t y  Contamination 
system. 

alarm equipment 
Flirt 1). 

c. Conclude test 

5 .  Xeduce rad ia t ion  l e v e l s  t o  nor iml  
and r e s e t  a larm modules. 

6. Reset horn solenoid valves mnii- 
ally; open tank valves u n t i l  low- 
pressure alsrms on t e s t  box clear. 

7. lbst hi&-pressue alann by 
r a i s i n g  pressure regulator s e t t i n g  
i n  horn box t o  more than 110 y ~ i .  

8. Close tank valves. Set t w o  coin- 
cidence alarms on Ebcl l i ty  Fadlatlon 
Syetem. 

9. IIeduce red la t ion  l e v e l s  to n o w 1  
and r e s e t  alaim modulea. 

10. Reset horn 6OlenOid v a l v e b  
manwlly, open tank valves, and 
readjus t  reg l la torb  t o  p s i  output 
pl-etssure, 

11. If building hne ntirnual evacua- 
t i o n  button, c lose valves on tanks 
and pust button. 

12. &set  renus1  evacuation button 
and repeat  Step 6. 

Return a l l  controls  and instrunlints 
noma1 condition. 

'RaBiatibn Systcm should operate t h e  appropriate 
"Evacuetion" module. 
module should be br ight .  
Red and yellow lamps on &ia module 3ecoffie 
bri@?t and buezer iiouids. 
Red and yellou lamps beconie br ight  O n  second 
module and buzzer S o d s .  
t i o n  module becomes br ight .  Ileeet buzzer. 

Alarm lamps w.d buzzer may be reset. 
t l o n  alaim ahould rest+. aut0roatically when 
e i t h e r  &Ism is cleared.  

fted lamps on appropriate 

Reset buzzer. 

Red lamp on ev8.m- 

Evacurr- 

9smw r e s u l t s  as above except Radiation Evacua- 
t i o n  module is t es ted .  

Alarm l i g h t s  a t  rZnergeucy Control Center 
c l e a r .  
Bizzer, channel nlanw, and coincidence alarm 
noted on centr&l panel.. BDrns sound a short 
b l a s t ,  alarm should inliicate a t  PZnergency Con- 
tml  Center, and f lash ing  lights outside bui ld-  
ing  should start .  krn trouble l i g h t s  a t  cen- 
t ra l  panel become brigtit. 
end lou-tank pressure l i g h t s  show on t e s t  box. 

AlI modulefi c lear ,  Bnergency Control Center 
alarnla clear, and flashing beacans 5top. 
Uorn t rouble  alarms c lear ,  

Iow-line preesure 

Born t rouble  li&t should be on. High-pressUP? 
alann is  indicated by t e s t  box. 

Buzzer, channel alatm, and roincidence alarm 
noted on cent ra l  pane l .  Bonis Bound a short 
b l a s t ,  alarm should indicate  a t  a r g e n c y  Coa- 
trol Center, and flashing lights outside b u i l d -  
iog should start. Horn t rouble  li&ts at  
c e n t r a l  panel become br ight .  
elam l i g h t s  on t e s t  box 0re l ighted.  

All madules clear, k r g e n c y  ControL Center 
e l a m  c lear ,  and f lash ing  Se8cons stop. 

Cas cylinder pressure pugex bhfiula show 16~x3 
p s i  on tank s i d e  of r e g u u t o r  and between 6Q 
and lo0  p s i  on horn side. Wi the l  nigb-pres- 
sure nor  lou-pressure alarm should si10u on 
t e s t  box. 
AU alarms i n  a l l  locat ions sbould be c lear .  

Ww presaure 

nom t rouble  l€ght becomes dim. 

Same as Step k ,  except nU buzzer, nu channel 
alarms, and o n l y  a rad ia t ion  (red) light 
appears nt the c e n t r a l  panel and a t  t h e  
k r g e n c y  Cvntrol Center. 

&id of test. 

meek Ust 
1. No alarm lights on c e n t m l  panel of Finer- 
gency Control Uaiter. 

2. 
adjusted.  
3. Key w i t c h  i n  "hormaL" position. 
4. Notify Ecnergency Control Center and bui ld-  
ing personnel of end of t e s t  prriod. 

Born gas t a n k  valves oscn ana regulators 
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