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.. UNIT 12 SURVE ILLANCE PROCEDURE 2612-RS 

RAD IATION MOtiiTOR CALIBRATION · G-M TUBE AREA MONITORS 

1.0 PURPOSE 

1.1 To outline the steps necessary for uniform calib ration of all G-M 

tube a rea radiation monitors, which a re not covered in the Technical 

Specifications for the Unit. 

2.0 APPLICABLE SURVEILLANCE MODE & FREQUENCY 

2.1 Frequency: Once per 18 months {R) 

2.2 Mode 1,2,3,4,5 & 6 

3.0 L IM ITS AND PRECAUTIONS 

3.1 Sou rce exposure may be minimized by becoming familiar with the 

operation of the FCK. 

3.2 With the source in the open position, there is no beam shielding in 

the front hemisphere of the calibrator. Check the wa rning decal on 

top of the case for radiation levels. Wheneve r the FCK is not in 

the closed position, take all readings as quickly as possible to 

minimize personnel exposure in the area of the FCK. 

3.3 Radiation given off by the FCK may cause increased indication and/ 

o r  alarm on o the r nearby monitoring channels. This, as well as 

pe rsonnel exposure, should be kept in mind when pe rforming this 

�re. 

3 '� �� LOCATIOII OF AS SEMBLY 

?,,5 see Table 1 
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5.0 TEST EQUIPMENT 

Revision 0 
07/19/78 

5.1 The following test equipment will be used for this calibration 

procedure and must be traceable to the National Bureau of Standards 

and be within its cu r rent calibration period. 

5.1.1 0-JOVDC Power Supply 

5.1.2 Digital Voltmeter. 

5.1.3 Oscilloscope (Textronic Model 466 or equivalent ). 

6.0 PROCEDURE 

6.1 Calibration check of a rea G-M Tube Monitors. 

NOTE:l. Pe rform the following steps making no adjustments unless 

specifically required by the procedure steps. Record data on 

"AS FOUND" Data Sheet 1. 

2. /�a rk the individual channel recorder trace to indicate 

where the "ABNORMAL" levels were imposed during this 

calibration. 

3. When taking background measurements, ensure the FCK is 

greater than 25 feet from the detecto r. 

6.1. 1 Background Radiation Readings 

6.1.1.1 Obtain a copy of Data Sheet 1. 
6.1.1.2 Record monitor number and check appropriate block either "AS 

FOUND" o r  "AS LEFT" in 6.1.1.2 on Data Sheet 1. 

6.1.1.3 Read the background radiation level for the monitor being 

calibrated from the ratemete r module and the appropriate point 

on the recorder located on Panel 12 and record these values in 

all the appropriate blocks for FCK source knob Closed, Intermediate, 

and Open position on Data Sheet 1. 

6.1.2 Field Calib ration Kit (FCK } Readings. 

1 3 1  295 
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NOTES: 1. Source Exposure may be minimized by becoming familiar 

with the operation o f  the FCK. 

2. With the source in the open position, there is no 

beam shielding in the front hemisphere o f  the calibrator. 

Check the warning decal on top o f  the case for 

radiation levels. Whenever the FCK is nQ1 in the 

closed position. take all readings as quickly as 

possible to minimize personnel exposure in the area 

o f  the FCK. 

3. Radiation given o f f  by the FCK �cause increased 

indication and/or alarm on other nearby monitoring 

channels. This, as well as personnel exposure, 

should be kept in mind when performing this procedure. 

6.1.2.1 Remove the area monitor (G-M Tube) from its mounting. 

6.1.2.2 Insert the area monitor into the Victoreen FCK. G-M Tube 

adapter in the FCK. 

NOTE: Since the FCK is designed for the larger area monitors, 

the G-M tube adapter must be inserted in the FCK 

first. 

6.1 .2.3 With the source knob in the closed_position (Full clockwise 

direction and key withdrawn}, record the radiation reading 

from the applicable ratemeter module and recorder point in 

step 6.1.2.3 on Data Sheet 1. 

6.1 .2.4 Insert the FCK key fully into the lock. Slowly rotate the 

source knob on the FCK in a counterclockwise direction until 

it stops. This is the intermediate position. Record the 

radiation readings on the applicable rat�meter readout and 

recorder point in step 6.1.2.4 on Data Sheet 1. 

3.0 
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6.1.2.5 Ro tate the FCK key fully clockwise and then rotate the source 

knob in the counte�clockwise direc tion to the final posi tion. 

This is the open position. Record the radiation readings on 

the applicabie ratemeter readou t and recorder poin t in step 

6.1.2.5 on Data Shee t 1. 

6.1.2.6 Ro tate the source knob on the FCK in the clockwise direction 

until the closed position is reached. Remove the key fror.i the 

FCK at this time. 

6.1.2.7 Remove the area monitor (G-M Tube) from the FCK and return to 

i ts moun ting. 

6.1.3 

6.1.3.1 

6.1.4 

6.1.4.1 

6.1.4.2 

6.1.4.3 

6.i.4.4 

Background Correction o f  Radiation Source Readings. 

Subtract the background readings obtained in step 6.1.1.3 from 

appropriate FCK readings obtained in steps 6.1.2.3. 6.1.2.4 

and 6.1.2.5. Enter these results as the "Actual Source Readings" 

in s tep 6.1.3.1 on Data Sheet 1. 

Calculation o f  Expected Source Readings. 

Obtain the "Original Source Reading" for each position o f  the 

FCK Source Knob and record in the appropriate block in step 

6. 1.4.1 on Data Sheet 1. 

'Jb tain the date o f  the "Original Source Reading" and record in 

5 tep 6.1.4.2 of Da ta Sheet  1. 

Calcula te the expected source reading using Table 1 and record 

in step 6.1.4.3 on Data Shee t 1. 

Calculate the value o f  the expected source reading plus 15� o f  

the expected source reading and record in step 6.1.4.4 on Data 

Sheet 1. 
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07/19/78 

6.1.4.5 Calculate the value of the expected source reading minu� 15: 

of the expected source reading and record in step 6.1.4.5 on 

Data Sheet 1. 

6.1.5 Comparison o f  Actual and Expected Source Readings. 

6.1.5.1 Compare the "ACTUAL " ratameter module and recorder source 

readings recorded in step 6.1.3.1 o f  Data Sheet 1 with the 

+15% o f  expected source reading and -15% o f  expected source 

reading recorded in steps 6.1.4.4 and 6.1.4.5 respectively on 

Data Sheet 1. The "ACTUAL " source reading should be wittl!. 
15% of the expected reading. record in step 6.1.5.1. 

6.1.5.2 If the readings do not compare within the tolerance allowed, 

document this as a de ficiency on the "E/D" sheet. 

6.1.6 Verification o f  "Alert" and "High" Alann Setpoints. 

6.1.6.1 Enter the required "Alert" and "High" alann setpoints f'r the 

applicable monitor from 2105-1.12 in step 6.1.6.1 on Data 

Sheet 1. 

6.1.6.2 Ensure that the function selector sw itch on the readout module 

is in the "OPER" position. 

6.1.6.3 Depress the "Alert Alarm Pushbutton" and record the "AS FOUND" 

ratemeter module reading in step 6.1.6.3 on Data Sheet'· 

6.1.6.4 Depr2ss the "High Alarm Pushbutton" and record the "AS FOUriO" 

ratcmeter module reading in step 6.1.6.4 on Data Sheet 1. 

6.1.6.5 Open the signal input links at the rear of Panel 12 for the 

monitor being cali�rated. 

6.1.6.6 Connect the extemal po1�er supply (section 5. adjustable 0-30 

Volts) ac�oss C12 (10 

5.0 
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6.1.6.7 Slowly increase the DC voltage lnegatlVeJ uu�•• .... c: ...... ... 
alarm light energizes. Record the ratemeter module reading at 

which the "Alert" alarm was tripped in step 6.1.6. 7 on Data 

Sheet 1. Acknowledge the local alarm and the "RMS Trouble" alarm 

from Panel 12. 

6.1.6.8 Continue to slowly increase the DC voltage {negative) until the 

uHigh"  alarm light energizes. Record the ratemeter module 

reading at which the "High" alarm was trip ped in step 6.1.6.8 

on Data Sheet 1. Reset the local alarm and the "RMS Trouble• 

alarm from Panel 12. 

6.1.6.9 Compare the tripped "Alert" and "High" alarm setpoints recorded 

in steps 6.1.6.7 and 6.1.6.8 with the required set points 

recorded in step 6.1.6.1 on Data Sheet 1. The tripped setpoint 

should equal the required setpofnt within�� minor division 

of the ratemeter scale. Record in step 6.1.6.9 on Data Sheet 

1. 

6.1.6.10 If the set points do not compare within the tolerance allowed, 

document this as a deficiency on the "E/D" sheet. 

6.1.6.11 Disconnect and remove the DC power supply and close the signal 

links on the back of Panel 12. 

6.1.7 Determination of Check Source Reading. 

6.1.7.1 Depress the C.S. pushbutton for the ap propriate monitor. 

. . 

After the ratemeter reading has stabilized, determine the 

HR/hr that the reading increased above background. Record the 

HR/hr increase above background in step 6. 1.7.1 on Data Sheet 

1. 

6.0 131 219' 
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·. 6.1.7.2 Mark Recorded Trace as Finish o f  2612-RS. 

6.1.8 De ficiency Cor rections. 

6.1.8.1 Correct any deficiencies using the calibration procedure o f  

Ap pendix A. I f  any adjustments are made repeat steps 6.1.1.1 

through 6.1.7.2 and record results on · "AS LEFT" marked Data 

Sheet 1. 

7.0 ACCEPTANCE CRITER IA 

7.1 The acceptance criteria is as stated on Data Sheet 1. 

7.0 
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RECORDER TRACE 
MARKED YES/NO 

FCK SOURCE KNOB POSITION 
------�C�LOSED ffi�EDlT-AT�E�-----------=op� 

6.1.2.3 
DESCRIPTIO.� N _____ _ R_ATOIETEICi}irR-ECOllDER [NT RAHHETER ltH RECORDER INT RATEMETER ltH REC 

6.1.2.4 
6.1.2.5 

6.1.4.4 
6.1.4.5 

6.1.5.1 
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MR/hr - �IRLhr 
MR hr 
MR hr 

MR hr 
MR/hr 
i'IR/hr • 

ALERT 
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�IR/hr MRlhr 

* * 

INT HIGU 
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New Calibration Sticker Attached Yes/No 
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MR/hr 

HR/hr 
• 

MR/hr INT 
I NIT. 

AIIO DATE: _ __;. _________________ _ AND DATE ______________ _ 

w 
0 

B.O 

Place Old Cal. 
Sticker Here 



APPENDIX A 

G-M AREA MONitOR CALIBRATION 

A.l READOUT MODULE CALIBRATION. 

A. 1.1 Power Supply. 

07/19/78 

A.l.l.l Obtain and warmup equipment. Oscilloscope (section 4.1.3), 

digitial voltmeter (section 5) and power supply (section 

1.1.2). 

A.1.1.2 Turn the function switch to the "OPER" position. 

A.l.l.J Place the digitial voltmeter across the +lOV and ground terminals 

on the back of the appropriate monitor or place the positive 

lead between Rl3 and R17 and the negative lead to ground. 

Adjust Rl4 (2Kn potentiometer) until voltmeter reads +10.0 + 

0.1 volts. 

A.1.1.4 Place the digitial vol��eter across the +22V and ground terminals 

on the back of the appropriate monitor or place the positive 

lead between Rl and R4 and the ·negative lead to ground. The 

voltmeter should read +22VOC ! SVDC. 

A.l.l.S Place the digitial voltmeter across the -6.BV test point and 

ground. The voltmeter should read -6.8 VDC ! 0.5 DC. 

A. 1.1.6 Place the oigitial voltmeter across the +600 VDC and ground 

terminals on the back of the appropriate monitor or place the 

positive lead at the junction of R24 and C21 and the negative 

lead to ground. The voltmeter should read +600VOC! l6VDC. 

A. 1.2 log Count Rate Calibration. 

A.1.2.1 Turn the function switch to the "OFF"  position. 

A.1.2.2 Adjust the mechanical zero adjustment for the first graduation 

-. on the meter. 

9.0 
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'.1.2.3 Turn the function switch to the "OPERATE" position. 

A.1.2.4 Obtain ORIGit�L SOURCE readings o f  f1eld calibration kit found 

in Table 2. 

A.1.2.5 Correct these original source readings for time using Table 1 

and record as "Expected Readings". 

NOTES: 1. Source e�posure may be minimized by becoming familiar 

with the operation of the FCK. 

2. With the source in the open position, there is no 

beam shielding in the front hemisphere o f  the calibrator. 

Check the warning decal on the top of the case for 

radiation levels. Whenever the FCK is � in the 

closed position, take all readings as quickly as 

possible to minimize personnel exposure in the area 

of the FCK. Radiation given off by the FCK may 

cause an indication or alarm on other nearby monitoring 

channels. This, as \'lell as possible personnel 

exposure, should be kept in mind when per forming 

this procedure. 

A. 1.2.6 With the ratemeter and detector energized, take a background 

reading from the ratemeter and record. 

NOTE: When taking background measurements. ensure the FCK 

is greater than 25 feet from the detector. 

A. 1.2.7 Remcve the area monitor (G-H Tube ) from its mounting. 

A. 1.2.8 Insert the area monitor into the Victoreen FCK GM Tube Adapter 

in the FCK. 

�: Since the FCK is designed for the.larger area monitors 

(ION-Chambers ), the G-H tube adapter must be inserted 

in the FCK first. 

..131 303 
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A.1.2.9 Insert the FCK key fully into the lock. Slowly rotate the 

source knob on the FCK in a counterclockwise direction until 

it stops. This is the INTERMEDIATE position. Record the 

radiation readings o f  the applicable rateme:�r readout. 

A.1.2.10 Compare the readings taken in step A.1.2.9 with the expected 

source readings found in step A.1.2.5 and insure that the 

reading is within �10� of the expected reading. If not • .  

adjust (R21) output adjust (Hi End) to bring the meter rGJding 

into specification. 

A.1.2.11 Rotate the source knob on the FCK in the clockwise direction 

until the CLOSED position is reached. Record the radiation 

readings of the applicable ratemeter readout. 

A. 1.2.12 Compare the readings taken in step A.1.2.11 with the expected 

source readings found in step A.1.2.5 and insure that the 

reading is within �10% of the expected reading. If not adjust 

(R12) output adjust (Lo-end) to bring the meter reading into 

specification. 

A.1.2.13 Slowly rotate the source knob on the FCK in a counterclockwise 

direction until it stops. This is the INTERMEDIATE position. 

Record the radiation readings of the applicable ratemeter 

readout. 

A. 1.2.14 Compare the readings taken in step A.1.2.13 \iith the expected 

source readings found in step A.1.2.5 and insure that the 

reading is within �10: of the expected reading. If not, 

adjust (R21) ou tput adjust (Hi end) to bring the rr.eter reading 

into specification. 

11.0 
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A.l.2.15 Slowly rotate the FCK key fully clockwise and then rotate the 

source knob in the counterclockwise direction to the final 

position. This is the OPEN position. Record the radiation 

readings of the applicable ratemeter readout. 

A.1.2.16 Compare the readings taken in step A.1.2.15 with the expected 

source readings found in step A.1.2.5 and insure that the 

reading is within �10� of the expected reading. If not, 

adjust (C23) to bring the meter reading into specification. 

A. 1.2.17 Repeat steps A.1.2.9 through A.1.2.16 until the readings fall 

in specification. 

A.l.J ALARM BOARD CALIBRATION 

A.1.3.1 OPEt� the l20V AC power sliding links in the back of Panel 12 

for the appropridte monitor. 

A. 1.3.2 Remove one end of jumber "B" between R48 and the junction of 

CR24 and C25 on the side boa rd. 

NOTE: Removing this jumpe r will place the alann in the 

automatic reset mode. 

A. 1.3.3 Disconnect the signal input from the detector. 

NOTE: This may be done by opening the appropriate sliding 

links in the rear of Panel 12 o r  by re�oving the 

detector signal input from the rear panel of the 

readout module. 

A. 1.3.4 Adjust the readout module from panel meter mechanical zero to 

the first left hand graduation on the meter scale. 

A. 1.3.5 Connect the external power supply to the signal input and 

signal g round tenninals at the rear of the readout module or 

at the open links for the signal output fn the rear of Panel 

12. 

12.0 
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A.1.3.6 

A.l.3.7 

A. 1. 3.8 

A.1.3.9 

CLOSE the 120V AC power sliding links in the back of Panel 12 

for the appropriate monitor. 

Turn the function switch to the "OPER" position. 

Tum and hold the function switch to the "ALARM" position. 

Depress the "ALERT" alarm pushbutton and adjust (R37}, on the 

side board, •ALERT• alarm setpoint potentiometer to the desired 

MR/hr reading on L�e meter scale. 

A.1.3.10 Depress the "HIGH" alarm pushbutton and adjust (R37), on the 

main board, "HIGH" alarm setpoint potentiometer to the desire 

HR/hr reading on the meter scale. 

A.l.J.ll Increase the external power supply voltage to insure that the 

"ALERT" and "HIGHu alarms energize properly. 

13.0 
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HP-R-202 
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I : 
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'· 
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: . c 
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HP-R-211 

II. 
· • . HP-R-212 r 13 ' 

HP-R-213 � ��· HP-R-214 
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HOIH TOR flAME 

Control Room 

Cable Room 

R.B. Emergency Cooling 
Booster Pump Area 

R.C. Evaporative Control 
Panel Area 

Hake-Up Tank Area 

Intenmed. Cooling 
Pump Area 

Fuel Handling Bridge 
north 

Fuel llandling Bridge 
South 

Personnel Access Hatch 

Equipment Hatch 

Incore Inst. Panel Area 

Reactor Building Dome 

TABLE 1 

UNIT 12 AREA MOIHTORS 

MONITOR LOCATION 

Control Bldg. El. 305'-o� 
(On Column c48/cA) 

Control Bldg. El. 305'-0" 
(On Column c47a/cC) 

Auxiliary Bldg. El. 280'-6" 
(On Column AB/A6l) 

Auxiliary Bldg. El. 280'-6" 
(On Column AG/A63) 

Auxiliary Bldg. El. 305'-0" 
(Entrance to MU-T-1) 

Auxiliary Bldg. El. 3051-0" 
(South of IC-P-lB) 

Reactor Bldg. El. 347'-611 
(Main Fuel Handling Bridge) 

Reactor Bldg. El. 347'-6" 
(Aux. Fuel ltandlfng Bridge) 

Reactor Bldg. El. 305'-0" 
(On Elevator Wall) 

Reactor Bldg. El. 305'-0" 
(On Column R4) 

Reactor Bldg. El. 347'-6" 
(North Side of A D-Ring) 

Reactor Bldg. El. 

14.0 

LOC'AL * 
READOUT 

None 

H,IL,H 

H,IL,H 

H, IL,H 

H,IL,H 

H, IL,H 

H,IL 

H,lL 

H, IL,H 

H, IL,H 

M,IL,II 

None 
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RADIATION TYPE OF TYPE OF 
DETECTED DETECTED CHECK SOURCE 

GAMMA G-H 

GAMMA G-H 

GAMMA G- H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-H 

GAMMA Ion-Chamber 



I • 

• : • ·mmr(QR 
NUi·IOER 

. .. 

HP·R-215 

HP-R-218 

I HP-R-231 

I � HP-R-232 

HP-R-234 

HP-R-3�36 

HP-R-3238 

. .  
, , HP-R-3240 
, ,  I. r.· 
(. �: -: 'f . . � 
f�i .. . v� 

c::.: I(: O:J 

II F.' 
r . ' 

NOtH TOR NAME 

Fuel Handling Building 

Waste Disposal Storage Area 

Aux. Bldg. Sump Tank 
Filter Room 

Aux. Bldg. Access Corridor 
Co 1 AN/ A63 El. 305' -0" 

Control & Serv� Bldg. 
Corridor Col CE/cSOa 
El. 280'-6" 

Reactor Bldg, Purge 
Unit Area 

Aux. Bldg. Exhaust 
Unit Area 

Fuel Handling Bldg. 
Exhaust lfand11ng Bldg 

* H - HETER 
IL - INDICATION LIGHT 
H • HORI� 

TABLE 1 (cont'd) 

MONITOR LOCATION LOCAL * 
READOUT 

Fuel Handling Bldg EL 347'·6" M,ll,H 
(On Fuel Handling Bridge) 

H, IL,U 

Auxiliary Bldg. El 280'-6" 
(On Couumn AQ/A6Zb) 

H, Il ,H 

Auxfl f ary Bldg. E1 350' ·0" 
(By Column AN/A63) 

H,IL,H 

Service Bldg. El 280'-6u 
(On Column c50a/CE) 

H,IL,H 

Auxiliary Oldg. El 328'·0" • 

(On Colun� AE/A64) 
M,IL,H 

Auxiliary BLDG. El 328'-0" 
(On Column AJ/A63) 

1�, Jl ,H 

Aux11 fary Bldg. El 328'-0" 
(On Column AL/A63) 

H. IL.H 

15.0 

2612-RS 
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RADIATION TYPE OF 
DETECTED DETECTED 

GAMMA G·M 

GAMMA G·H 

GAMMA G-H 

GAMMA G·H 

GAMMA G-H 

GAMMA G-H 

GAMMA G-M 

GAMMA G·H 

-"'-

TYPE OF 

.. 
• •

• ,. I . . 

CHECK SOURCE 
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