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ABSTRACT 

A Facil i ty Radiation and Contamination Monitoring System was installed 
in the Intermediate  and High Level  Waste Evaporator  Building, Building 
253 1 ,  to continuously monitor a i rborne  beta -gamma contamination, beta - 
gamma background radiation, and s team condensate beta -gamma and 
gamma radiation. The monitoring instruments  and their  a s  sociated sys  tem 
components provide health physics information, sound local  a l a r m s  when 
abnormal  conditions occur ,  and indicate the abnormal  condition on a cent ra l  
panel in the operating a r e a .  

Beta -gamma air monitoring instruments  actuate  the building contain- 
ment  sys tem when a predetermined level  of a i rborne  contamination i s  
reached o r  when any one of the a i r  monitors  becomes inoperative.  
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1.  INTRODUCTION 
I -  

C 

- I 

The Intermediate  and High Level Waste Evaporator  Building (Building 
2531) i s  one of many faci l i t ies  a t  ORNL equipped with networks of radiation 
and a i rborne  contamination monitoring instruments  connected to a central ly  
located a l a r m  and control panel. 
exceed p rese t  values in  cer ta in  a r e a s  of the faci l i ty ,  a l a r m s  will be sounded, 
the building containment system will be operated,  and an  a l a r m  will be 
t ransmit ted to the Waste Disposal Control Center  (Building 3105). 

Should the a i rborne  contamination level  

2 .  DESCRIPTION 

2.  1 System 

Radiation and contamination levels a r e  monitored throughout the buil-  
A i r  i s  monitored fo r  a i rborne  radioactive par t ic les  by three be t a -  ding. 

gamma constant air monitors .  
a r e  monitored in the operating a r e a .  
tored for  beta -gamma radiation. 
facil i ty is monitored f o r  gamma radiation. 
shown in Fig.  1 .  

Background levels  of beta-gamma radiation 

Steam condensate discharged f rom the 
These monitor locations a r e  

P r o c e s s  s t eam condensate i s  moni-  

None of the health physics functions originally designed into the constant 

The beta-gamma constant a i r  monitor 
a i r  monitors  were  a l te red .  
tains a l l  of i t s  local  a l a r m  functions. 
sounds a buzzer  to indicate a caution a l a r m  a t  1000 counts /min and sounds 
a bel l  to indicate a high-level a l a r m  a t  4000 counts /min.  
background and s t eam condensate monitors  a r e  panel mounted count-rate  
m e t e r s ,  located in the operating a r e a ,  and the detectors  a r e  halogen- 
quenched Geiger  -Mueller (G -M) tubes.  
of 250, 1000, 2500, 10, 000, 25, 000,  and 50,  000 counts /min.  

Each instrument  is  a n  independent unit and r e -  

Beta-gamma 

The count-rate  m e t e r s  have ranges 

Audible and visible a l a r m s  a r e  provided by a contact-making m e t e r  
that  has an  adjustable pointer which can be s e t  to any point within the m e -  
t e r  range. 
indicator l amp  assembly  a t  the cent ra l  a l a r m  panel in the operating a r e a .  
Colored lamps  on the module indicate the condition of the ins t rument  to 
which they a r e  connected. 

In addition, each ins t rument  i s  connected to an  individual 

Relay modules a t  the cent ra l  a l a r m  panel operate  the building contain- 

The lamp 
ment  system when a high-level o r  an  inoperative a l a r m  is received f rom 
any a i r  monitor o r  when a manual containment button i s  pushed. 
indication for  each a l a r m  condition is tabulated in  Table 1. 



2 

1 1 

d 

1. 

+ E l 3 3 3 3  
O P E R A T I N G  AREA 

CHANGE ROOM 

.I 

(23 

- - - - - - - ---@/. 
\ 

‘HATCH 

ORNL-DWG 73-7900 

3 

B2 

7 

SAMPLE ROOM 

.3 
C R A N E  B A Y  

CONSTANT A I R  MONITOR 
P E R S O N N E L  BETA-GAMMA MONITOR 

@ PROCESS CONDENSATE MONITOR 
H BACKGROUND BETA-GAMMA MONITOR 

@ CONDENSATE DRAIN L I N E  GAMMA MONITOR 

Fig.  1. Location of facil i ty radiation monitoring ins t ruments  in 
building 2 53 1 . 
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Table 1. Cent ra l  a l a r m  panel a l a r m  indications f o r  radiation 
m oni to r ing ins t ruments  .. 

Lamp Intensit ies 
Instrument  Condition Red Amber  White 

Normal  Dim Dim Dim 

Caution level  Dim Bright  Dim 

High level  Bright  Bright  Dim 

Instrument  inoperative Dim Dim Bright  

Instrument  removed Bright  Bright B right 

a 

a 

min.  
Caution level fo r  beta-gamma a i r  monitors  i s  1000 counts /  

High level  fo r  beta-gamma air monitors  is 4000 counts /min.  b 

2 . 2  Components 

2. 2. 1 A i r  Monitors 

The beta-gamma constant a i r  monitor ,  ORNL model  Q - 2 2 4 0  (F ig .  2), 
has  an asp i ra t ing  sys tem,  a paper- tape f i l t e r ,  a radiation de tec tor ,  a l inear  
count-rate  m e t e r ,  a r eco rde r ,  and visible and audible a l a r m s .  

A i r  is drawn through a section of f i l t e r  tape by a Roots blower.  
flow ra t e  i s  manually adjusted to 3 cfm. 
collected on the f i l t e r  tape and continuously monitored fo r  beta-gamma 
activity.  
tube. 
advanced manually a t  any t ime.  

The 
Airborne particulate ma t t e r  is 

Beta-gamma activity i s  monitored by a halogen-quenched G -M 
The f i l t e r  tape i s  advanced automatically every  2 4  h r ,  but i t  can be 

The count-rate  m e t e r  (CRM) is a l inear  duty-cycle type utilizing a 
single range and has  a high voltage power supply a s  an  integral  par t .  
normal  range of the model Q - 2 2 4 0  beta-gamma CRM i s  0 to 5000 counts /  
min. The CRM input voltage sensit ivity i s  2 0 0  mV, and the overal l  a c c u r a -  
cy of the CRM, including the effect of long- te rm dr i f t ,  i s  within 5%. The 
corona -regulated,  high voltage power -supply output i s  900 V nominal and is 
adjustable to f 150 V of the nominal value. The maximum load cu r ren t  i s  

The 

20 uA. 
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Fig .  2. Beta-gamma constant air monitor ,  ORNL model  Q - 2 2 4 0 .  
* -  

The CRM has  adjustable caution and high-level z l a r m  se t  points. 
The caution alarm se t  point i s  adjustable between 270 and 64% of the m e -  
t e r  scale .  The caution a l a r m  is an  electronic  c i r cu i t  that has  a dual tr iode 
and plate r e l ay  with a potentiometer adjustment.  The re lay  is  energized 
below the t r i p  point and is deenergized by cu r ren t  t r a n s f e r  f rom one triode 
to the other  by a diode that couples the cathode c i rcu i t s .  
pointer on the CRM panel m e t e r  has  no contacts and is used only as a visible 
indicator. This  pointer i s  adjusted to correspond to the caution alarm s e t  . 
point. 
on the CRM panel m e t e r .  When the high-level alarm se t  point is reached,  
the m e t e r  contacts and re lay  a r e  latched in;  they can be re leased  only by 
depress ing  the r e s e t  button on the m e t e r  panel. The CRM ci rcu i t  provides 
a 0 - to 1 -mA output signal to dr ive  a Rus t rak  r e c o r d e r  which i s  an  integral  
p a r t  of the CRM. 

The low-level 

The high-level alarm is actuated by the high contact-making pointer 

There  a r e  connectors on the r e a r  of the CRM chass i s  fo r  connection 

that  provides a 0 -  to 1 -mA output signal fo r  operating an  instrument- inopera-  
tive panel. 
high-level alarm ci rcu i t s  for approximately 60 sec  a f t e r  a c  power is applied 
to the circui t .  
ins t rument  warm -up. 

to remote caution and high-level a l a r m s .  The re  is another connector - 
A t ime -delay re lay  in  the.CRM c i r cu i t  sho r t s  the caution and 

4 -  

This prevents  fa l se  caution and high-level a l a r m s  during 
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- *  

. 

- -  

An a l a r m  panel with four l ights,  a bell ,  and a buzzer  is furnished with 
the air monitors .  When the caution a l a r m  s e t  point i s  reached, the a m b e r  
l ight is turned on and the buzzer  is energized. The buzzer  cannot be s i -  
lenced on the beta-gamma a i r  monitor until the radiation level  dec reases  
below the cautior, l eve l  s e t  point o r  the f i l t e r  tape is manually advanced. 
When the high-level s e t  point is reached, the red l amp  i s  turned on and 
the bel l  r ings.  The bel l  can be si lenced by a toggle switch, but the r ed  
l ight remains  on until the radiation level  dec reases  below the s e t  point 
and the count-rate  m e t e r  i s  manually r e s e t .  A f i l t e r - tape-break  a l a r m  
neon bulb i s  turned on and the caution a l a r m  c i rcu i t  i s  energized through 
a f lasher .  
z e r  a r e  operated intermittently.  
panel and m a y  be operated to t e s t  the audible and visible a l a r m  c i rcu i t s .  

The neon bulb burns  continuously, and the caution l ight and buz-  
A pushbutton i s  located on the a l a r m  

A Q-2311C-4 instrument- inoperat ive panel (F ig  3) inside the a i r  moni-  
to r  cabinet has  contacts that  operate  a remote a l a r m  to indicate that the 
ins t rument  is inoperative,  such a s  when a G - M  tube o r  the count-rate  m e -  
t e r  h a s  failed,  the ins t rument  has  been unplugged, o r  t he re  is  a n  ac-power 
outage. 

Fig.  3. Constant a i r  monitor ,  "inoperative instrument"  a l a r m ,  ORNL 
model Q-2311C -4. 
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2 .  2 . 2  Background Monitor -- 
The be ta-gamma background monitor  consis ts  of a Q-2313-8 count 

ra te  m e t e r ,  a Q-23 l lC-4  inoperative panel, and two G-M tubes connected 
in  paral le l .  The count-rate  meter is a l i nea r ,  duty-cycle type with ranges 
of 0-250, 0-1000, 0-2500, 0-10,000, and 0-25,000 counts /min  full s ca l e .  
The count-rate  m e t e r  has  a high-voltage power supply which has  a nominal 
output of 900 V and can  be adjusted to f 150 V of the nominal value. 

A high-level alarm is  activated by a contact -making pointer on the 
CRM panel m e t e r .  The pointer m a y  be s e t  to any point on the m e t e r  sca le .  
When the high-level alarm s e t  point is reached,  the m e t e r  contacts and r e -  
lay  a r e  latched in  and can be r e l eased  only by depress ing  a reset button on 
the CRM panel. 
l amp .  
signal fo r  operating a remote  high-level a larm.  

A high-level is  indicated a t  the count r a t e  m e t e r b y  a r ed  
A connector at the r e a r  of the CRM chass i s  provides an  output alarm 

The G-M tubes a r e  halogen quenched, thin wall  (s ta inless  s t ee l ,  wall  
thickness 30 m g / c m 2 ) ,  and operate  a t  900 V dc nominal. 
e t e r  is  5 / 8  i n . ,  and the act ive length is  3 -1 /2  in. 

The cathode d i am-  

2 .  2 .  3 P r o c e s s  Condensate Radiation Monitor - .. 
The process  condensate radiation monitor  cons is t s  of a Q-2313-1 count- 

ra te  m e t e r ,  a Q-2311C-4 inoperative panel, a lead shield,  a Q-1907-13 
detector assembly ,  and a condensate sample pump. 

Steam condensate f r o m  waste  evaporation is  collected in a 150 gal  
tank in Cel l  2 ;  a sample of the condensate is  continuously pumped f r o m  
the tank through the be ta -gamma detector  a s sembly  at 3 gal /min  and 
monitored f o r  be ta -gamma radiation. 
densate  sample reaches a predetermined value,  a high-level alarm signal 
f rom the monitor opera tes  condensate dra in  valve RSV-A5, which s tops the 
flow of s team condensate f r o m  the tank. 

When the radiation level in the con-  

The Q-2313-1 count-rate  m e t e r  is essent ia l ly  the same  as  the Q-2313-8 
count-rate  meter descr ibed in  Sect .  2 . 2 .  2 ,  except a tube in the CRM input 
was replaced with a t rans is tor ized ,  impedance -matching module so  that 
the detector  a s sembly  could be placed a t  a remote  location f rom the count- 
rate m e t e r .  
addition to the ranges  l is ted f o r  the Q-2313-8 CRM (Sect. 2 .  2 .  2 ) .  

The count-rate  m e t e r  has  a 0-50,000 count /min range in 

The detector  a s sembly  monitors  - 1800 ml of water  and can  be eas i ly  
disassembled f o r  decontamination. The G -M tube i s  halogen -quenched, 



7 

2 
with a s ta inless  s t ee l  wall thickness of 30 m g / c m  . 
is 5 / 8  i n . ,  and the active length i s  3 -1 /2  in.  

The cathode d iameter  

2 .  2 .4  Steam Condensate Drain Line Monitor 

c 

. *  

The s team condensate dra in  line monitor consis ts  of a Q-2313-1 count- 
ra te  m e t e r  and de tec tor ,  a Q-2311C -4 inoperative panel, and a flow ra t e  
monitor .  Steam condensate i s  monitored fo r  gamma radiation a s  i t  flows 
through a drain pipe to the ORNL liquid process  waste sys tem.  The flow 
rate  is monitored ( a t  ORNL manhole No. 243) by a V-notch we i r ,  bubbler 
tube, and flow r e c o r d e r .  
te lemetered to the Waste Disposal Control Center  (Bldg. 3105) where they 
a r e  recorded  on multipoint r e c o r d e r s .  
a predetermined value, a high-level a l a r m  signal f rom the monitor ope r -  
a t e s  a block valve (SCBV) in the s team condensate dra in  line and a solenoid 
valve CSV-A2 which controls  shutoff valve HCV-337 on the 35 psi p rocess  
s t eam condensate l ine.  

The flow ra te  and radiation level  signals a r e  

When the radiation level  reaches  

The count-rate  m e t e r  i s  descr ibed in Sect .  2.  2 .  3. The detector  i s  a 
halogen-quenched, thin window (30  m g / c m 2  stainless  s tee l ) ,  G-M tube 
and opera tes  at 9 0 0 V  dc nominal. 

2. 2 .  5 Cent ra l  A la rm and Control Panel  

The cent ra l  a l a r m  and control panel i s  located on panel MB-7 in the 
operating a r e a  ( F i g .  4 ) .  The sys tem consis ts  of th ree  count-rate  m e t e r s  
with inoperative a l a r m  panels,  one 12-module rack ,  and a dc power sup-  
ply. The module rack  contains one indicating module fo r  each monitoring 
instrument ,  a coincidence module fo r  each group of instruments  in a coin-  
cidence group, a dc fai lure  a l a r m  module,  a manual  containment module,  
and an  audible a l a r m  module.  

The a l a r m  indicating modules a r e  grouped together (F ig .  5).  Modules 
1-1 through 1-3 receive a l a r m  signals f rom three beta-gamma constant 
a i r  monitors .  
th ree  a i r  monitors  will operate  the "contain" module (module 1 -4),  which 
in turn ,  opera tes  the building containment sys tem and annunciator A 2 - 6 .  
Module 1-5 rece ives  caution and inoperative a l a r m  signals f rom the beta 
gamma background monitor in the control room.  
high-level and inoperative a l a r m  signals  f rom the s team -condensate dra in  
l ine radiation monitor and opera tes  a l a r m  module 1 - 7  when a high-level 
a l a r m  is received.  Module 1-7  then operates  valve CSV A 2  and SCBV. 
Module 1-8 receives  high-level and inoperative a l a r m  signals f rom the 

A high-level o r  an inoperative a l a r m  f rom ei ther  of the 

Module 1 - 6  receives  
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Fig. 4. Centra l  a l a r m  and control panel. 



9 

ALARM HIGH 

125634% 
1-10 

RESET 

0 
02563-268 

1-11 

12563-20 
-7 

RESET 

0 
02563-10 
1-8 

ORNL - WG 73 - 7807 

PROCESS COND. 8- y CWTAMINATION COND. DRAIN LINE 
1 , - ? 

OPER. 
AREA 

SAMPLE 
ROOM 

CRANE 
BAY 

8 - Y  
6ACKw)OUNo rRAD. RSV-&5 

ALARM 
- 

0 

12563-2C 
-9 

D-C MANUAL 
FAILURE CONTAIN 

1 
- 

HIGH 

0 

INDP 

0 
RESET 

0 
32563-10 
-6 

CONTAIN 

0 
AUDIBLE 
ALARM 

@ 

RESET 

0 
02563-43 
1-12 

WGH 

0 
0 
0 

CAUTION 

INDP 

RESET 

0 
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02563-IC 
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0 0 0 
BUILDING 
CONTAIN 

0 
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INOP 

RESET 

22563-2E 02563-IF 
1-4 It-: 

BUILDING 2531 ALARM PANEL 

Position Type Function 

1-1 to  1-3 Q2563-1C 

1-4 Q2563-2E 

3-Input Indicator 
Alarm Module 

6-Input 
Relav Module 

Accepts alarm signals from constant air monitors (beta-gamma). 
Alarm output on high, caution or inoperative. 

Accepts alarm output from modules 1-1, 1-2, 1-3 on high or 

Actuates containment and annunciator A2-6 on 1 high or 

Accepts alarm signal from 1-1, 1-2, 1-3, 1-6, 1-7, 18. 
Buzzer sounds on each successive alarm. 
Silence buzzer by reset button on unit. 

Accepts high level sianal rrom I-% Actuates process condensate 

Actuates "containment" relay when large button is pushed. 
Reset  by reset button on unit. 

Accepts alarm signals from steam condensate drain line and PCR 
gamma monitors. Alarm output on high or inoperative signals. 

supply fails 

inoperative 

inoperative signal. 

drain valve HSV-A5 and annunciator A32. 

Operates Annunciator A 2 6  when alarm panel d-c power 

Accepts alarm signals from operating area background monitors. 
Alarms on caution or inoperative signals 

Accepts high level signal from 1-6 and actuates steam shutoff 
valva CSV-A2 and steam condensate block valve (SCBV). 

1-12 025634D Buzzer 
Module 

1 -9 02563-2D 

1-11 02563-16A 
Q2563-268 

16.1-8 02563-1D 

1-10 02563-19-8 

1-5 02563-1 F 

1-7 02563-2D 

&Input 
Relay Module 

Manual Contain 
Module 

2-Input Indicator 
Alarm Module 

Remote Alarm 
Relay Module 

2-Input Indicator 
Alarm Module 

&Input Relay 
Module 

F i g .  5. Cent ra l  alarm panel modules.  
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process  condensate radiation monitor and opera tes  module 1 -9 .  Module 
1-9 then opera tes  s t eam condensate valve RSV-A5 and annunciator A3-2. 
Module 1-10 opera tes  annunciator A 2 - 6  when the dc  power supply becomes 
inoperative.  
ually operated to actuate  the building containment sys t em.  
is a n  audible alarm module and is operated when a n  alarm signal  is received 
by any of the alarm indicating modules.  

Module 1 - 1  1 is  a facil i ty containment module which is m a n -  
Module 1 - 1  2 

Alarm contacts in annunciator A2-6 operate  a remote  alarm in the 
Emergency  Control Center  (Building 3 105) when the containment sys t em 
is automatically operated o r  when there  is  a dc power fai lure .  

2 .  3 Drawings 

The Fac i l i ty  Radiation and Contamination A l a r m  Sys tem f o r  Building 
2531 is  descr ibed  in the following Instrumentation and Controls  Division 
drawings: 

1. 

2. 

3. 

4 .  

5. 

6 .  

7. 

8 .  

Q-2576-9, -10,  -13, -23, 
and -30 through -36. 

Q-2563-1, - 2 ,  -13, -19 
-26 ,  -41, and -43. 

Q-2340, Q-2118, Q-2786, 
Q -2787. 

Q-2311C -4 

Q-2563-36 

Q-2313-1, -8 

Q-2191A-1 through -6 

Q-1907-13 and -15 

Instrument  Location and Wiring 
Diagram 

Plug In Modules 

Beta-Gamma Constant A i r  Monitor 

Constant A i r  Monitor Inoperative 
Panel  

Constant A i r  Monitor,  Typical In-  
s talla tion 

Count Rate Meter  C i rcu i t s  

Count Rate  Meter  

Water  Monitor Detector and Shield. 

. -  

. 

3. CHECKOUT AND OPERATING PROCEDURES 

The p r i m a r y  purpose of the cent ra l  alarm panel is  to provide automatic  
radiation and contamination alarms required by radiation safety and control 
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regulations.  
sonnel, since i t  continuously monitors  each instrument  and indicates 
abnormal t ies ,  visibly by brightly illuminated lamps  and audibly by an 
audible a l a r m .  t ' Inoperative,  'I "caution -level,  and "high -level" a l a r m s  
a r e  indicated on the cent ra l  a l a r m  panel f o r  each constant a i r  monitor .  
"Inoperative" and l 'high-level" a l a r m s  a r e  indicated fo r  the steam con-  
densate moni tors ,  and a "caution" a l a r m  i s  indicated for  the operating 
a r e a  background moni tor ,  These a l a r m  signals actuate other sys t ems ,  
which a r e  descr ibed  in detail  in  Sect.  2 .  2 .  5. 

The a l a r m  panel a l so  se rves  a s  a n  aid to facil i ty operating per  - 

To uti l ize the a l a r m  indications efficiently, the instruments  should be 
r e s e t  and the a l a r m  signals c leared  promptly.  
c leared  by performing the following s teps:  

An a l a r m  signal can be 

1.  P r e s s  the r e s e t  button on the audible a l a r m  module.  
the audible a l a r m  to be sounded again if  another a l a r m  signal is 
received before the f i r s t  signal is c leared .  

This pe rmi t s  

2 .  Check conditions a t  the instrument  and r e s e t  the instrument  i f  
required.  It m a y  be necessa ry  to advance the f i l t e r  tape on the 
constant a i r  moni tors  before the ins t rument  can be r e s e t .  The 
air monitor "caution" a l a r m  is self  - reset t ing when the condition 
causing the a l a r m  i s  co r rec t ed .  

3. Rese t  the module on the cent ra l  a l a r m  panel by press ing  the mo- 
dule r e s e t  button. 

When the facil i ty containment sys tem i s  automatically actuated,  an 
a l a r m  signal  i s  t ransmit ted to the Waste Disposal Control Center  (Building 
3105) over  telephone l ines .  
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FACILITY RADIATION AND CONTAMINATION 
ALARM SYSTEM CHECKOUT PROCEDURE 

TEST PURPOSE AND PROCEDURE CORRECT OPERATION 

Preliminary Prepare to test  system 

1. Notify the operator in the Waste Disposal 
Control Center (Bldg. 3105) that the sys - 
tem is  about to be checked. 

2 .  Examine a l l  panel lamps. 

Test  a l l  monitors individually (see check 
out sheets for  locations). 

A l l  module lamps a r e  dim. 

Facility Beta-Gamma 
Contamination Monitoring 
System. 

a .  "Inoperative" 
Alarm 

1 .  Unplug instrument Audible a l a rm sounds and white lamp 
glows brightly. . Red lamp on "contain" 
module glows brightly and building con- 
tainment system i s  operated. Audible 
a larm can be reset ,  but lamps cannot be 
reset .  

After 1 min delay, white l amp  can be 
reset .  Red lamp on "contain" module 
resets  automatically when white lamp 
i s  reset .  

"Inoperative" panel meter  goes slowly 
to zero; audible a l a rm sounds and white 
lamp glows brightly. Red lamp on "con- 
tain" module glows brightly. Audible 
a larm can be reset ,  but lamps cannot be 
reset .  

"Inoperative" panel meter  goes upscale. 
White l amp  can be reset .  
"contain" module r e se t s  automatically 
when white lamp i s  reset .  

Audible a l a rm sounds, and amber  lamp 
glows brightly. 
reset ,  but lamp cannot be reset .  

Amber lamp resets  automatically 

Red l amp  on 

Audible a l a rm can be 

2. Plug in instrument. 

3. Disconnect cable between count-rate 
meter  and G-M tube. 

4.  Connect cable between count-rate 
meter and G -M tube. 

b. "Caution" Alarm 1. 

2.  

1 .  

Increase count-rate with a source to 
"caution" a l a rm set  point. 

Remove source until the count-rate is 
below the "caution" alarm set  point. 

Increase the count-rate with a source to 
the "high-level" a larm se t  point. 

c .  "High-Level" Alarm Audible a l a rm sounds, and amber  and red 
lamps glow brightly. Red lamp on "con- 
tain" module glows brightly. Audible 
a larm can be reset ,  but lamps cannot be 
reset .  

Red lamp can be reset ;  amber  l amp  r e -  
sets  automatically. 
module resets  automatically when "high- 
level" lamp i s  reset .  

Building i s  no longer in containment. 

Red lamp on "contain" 
2.  Remove source and reset  instrument. 

3 .  Reset building containment system. 

All three beta-gamma constant a i r  monitors should be 
checked before the building containment system i s  reset .  

NOTE: 

3 .  Beta -Gamma Background 
Monitor 

a .  "Inoperative" 
Alarm 

1. 

~ 2 .  

3. 

Unplug instrument. Audible a l a rm sounds and white lamp glows 
brightly. Audible a l a rm can be reset ,  but 
lamp cannot be reset .  

After 1 min delay, white lamp resets  
automatically. 

Plug in instrument. 

Disconnect cable between the count-rate 
meter  and G -M tubes. 

"Inoperative" panel me te r  goes slowly to 
zero;  audible a l a rm sounds and white l amp  
glows brightly. 
reset ,  but l amp  cannot be reset .  

Audible a l a rm can be 
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FACILITY RADIATION AND CONTAMINATION 
ALARM SYSTEM CHECKOUT PROCEDURE (Continued) 

TEST PURPOSE AND PROCEDURE CORRECT OPERATION 

4. Connect cable between count -rate meter  "Inoperative" panel meter  goes upscale 
and white lamp rese ts  automatically. 

Audible a l a rm sounds and amber  l amp  
glows brightly. Audible a l a rm can be 
rese t ,  but amber  lamp cannot be reset .  

and G-M tubes. 

5. Increase the count-rate to the "caution" 
se t  point by placing a source near one 
of the G-M tubes. 

6.  Remove source; r e se t  instrument Amber lamp can be reset .  

7. Repeat steps 3. a .  5 and 3. a .  6 ,  placing 
the source near the second G-M tube. 

4. Steam Condensate Drain 
Line Gamma Monitor 

a .  "Inoperative" Alarm.  1. Unplug instrument. 

2 .  Plug in instrument. 

3. Disconnect cable between the count-rate 
meter and G-M tube. 

4 .  Connect cable between count-rate meter  
and G-M tube. 

b. High-Level Alarm 1 .  Increase the count-rate with a source to 
the "high-level" a l a rm se t  point. . 

2.  Remove source and r e se t  instrument 

5. Process  Steam Condensate 
Beta-Gamma Monitor 

a .  "Inoperative" Alarm. 

b. High-Level Alarm 

1 .  Unplug instrument. 

2. Plug in instrument. 

3. Disconnect cable between count-rate 
meter  and G-M tube. 

4. Connect cable between count-rate 
meter and G-M tube. 

Increase the count ra te  with a source to 
:he "high-level" a la rm se t  point. 

1. 

2. Remove source and r e se t  instrument. 

Audible a l a rm sounds, and white lamp 
glows brightly. 
set ,  but lamp cannot be rese t .  

After 1 min delay, white lamp rese ts  
automatically. 

"Inoperative" panel meter  goes slowly to 
zero ;  audible a l a rm sounds and white 
lamp glows brightly. Audible a l a rm can 
be rese t .  but lamp cannot be rese t .  

"Inoperative" panel meter  goes upscale. 
and white lamp rese ts  automatically. 

Audible a l a rm sounds. and red lamp 
glows brightly. Red lamp on control 
module glows brightly. and valve CSV-A2 
and the steam condensate block valve 
(SCBV) a r e  operated. Audible a l a rm can 
be reset .  but lamp cannot be rese t .  

Red lamp can be rese t .  
t ro l  module rese ts  automatically when 
"high-level" lamp is rese t .  
and SCBV re turn  to normal position. 

Audible a l a rm can be r e -  

Red lamp on con- 

Valves CSV-AZ 

Audible a l a rm sounds, and white lamp 
glows brightly. Audible a l a rm can be 
rese t ,  but lamp cannot be reset .  

After 1 min delay, white lamp rese ts  
automatically. 

"Inoperative" panel meter  goes slowly 
to zero ;  audible a l a rm sounds and white 
lamp glows brightly. Audible a l a rm can 
be rese t ,  but lamp cannot be reset .  

"Inoperative" panel me te r  goes upscale, 
and white lamp rese ts  automatically. 

Audible a l a rm sounds, and red lamp 
glows brightly. Red lamp on control 
module glows brightly, and valve RSV-A5 
is operated. Audible a l a rm can be rese t ,  
but lamps cannot be rese t .  

Red lamp can be reset .  
control module rese ts  automatically when 
"high-level" lamp is reset .  
returns to normal position. 

Red lamp on 

Valve CSV-A5 
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FACILITY RADIATION AND CONTAMINATION 
ALARM SYSTEM CHECKOUT PROCEDURE (Concluded) 

TEST PURPOSE AND PROCEDURE CORRECT OPERATION 

6. D-C Power Failure Alarm 1. 

2. 

7 .  Manual Containment Control 1. 

2.  

1. 

2. 

Disconnect 24-V dc power supply f rom 
a la rm panel. 

Connect 24-V dc power supply to a l a rm 
panel. 

P r e s s  red button on manual containment 
module. 

Reset containment module. 

Check a l a rm panel. 8. Conclude Test 

Notify operations personnel in the Waste 
Disposal Control Center that the check 
out is complete. 

All lamps on the central  a l a rm panel 
a r e  out. Annunciators (A2 -6 in Bldg. 
2531 and 71 in Bldg. 3105) a r e  operated. 
Annunciators can be acknowledged but 
not rese t .  

All lamps glow dim. 
be rese t .  

Red lamp on containment module glows 
brightly. Building containment system 
i s  operated. 

Red lamp on containment module glows 
dim. Building containment system can  
be rese t .  

All a l a rm lamps a r e  rese t  and glowing 
dim. Building containment sys tem is 
reset .  

Annunciators can 
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