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PRIOR TO PLACING THE lt"\S IfiTERLOCK DEFEAT SWITCH IN DEFEAT. 

PEit'1ISSiotl MUST BE GRAIITED BY THE SHIFT FOREMAN/SHIFT SUPERVISOR, 

THE DEFEAT SWITCH KEY OBTAINED FROI1 THE SHIFT FORE."1AN. AtfD 

ENTRY HADE IN THE CONTROL ROOM LOG. 

1.0 PURPOSE 

To insure that all radiation ��nitors not required by the Technical 

Specifications are within calibration. 

rlOTE: This procedure does not apply to WDL-R-1311. which is 

covered by 2322-Q2. 

2.0 APPLICABLE SUR'IEILLA!ICE FREOUEIICY AND �:ODES 

2.1 Surveillance Frequency- at least once per 92 days. 

2.2 Surveillance Modes - 1. 2. 3. 4. s. and 6. 

3. 0 LIMITS AND PRECAUTIONS 

• 

3.1 If a high background exists precautions must be taken to reduce the 

background level. 

3.2 The radiation monitoring equipment has power supplies which produce 

high internal and external voltages (up to 2500 volts) . Care 

should be taken when working near this equipment to avoid electrical 

shock. 

3.3 Exercise care in handling the detectors to prevent damage to: 

1. Pre-Amplifier Electronics. 

2. Detector Cable • .  

3. Oetector Cable Connectors. 

1.0 
\3\ l/0 
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4.0 LOCATION OF ASSEMBLY 

4.1 All ratemeters are located on Panel 12 except for WT-R-3894 and WT-

R-3895. 

4.2 MU-R-720 -

4.3 IC-R-1091 

4.4 IC-R-1092 -

4.5 IC-R-1093 -

4.6 DC-R-3399 -

4.7 DC-R-3400 -

4.8 NS-R-3401 -

4.9 SF-R-3402 -

4.10 WT-R-3894 -

4.11 WT-R-3895 -

Primar,y Coolant letdown Monitor, 305' elevation of 

the Auxiliary Building: 

Inte��diate Cooling Water letdown - MU-C-TB, 282' 

elevation of the Reactor Building. 

Intermediate Cooling Water letdown - MU-C-lA, 282' 

elevation of the Reactor Building. 

Inte�diate Cooling Water Cooler Outlet, 305' 

elevation of the Auxiliary Building. 

Decay Heat Closed Cooling Water - loop A, 282' 

elevation of the Fuel Handling Building. 

Decay Heat Closed Cooling Water - loop B, 282' 

elevation of the Fuel Handling Building. 

�uclear Services Closed Cooling Water, 305' elevation 

of the �uxfliary Building. 

Spent Fuel Cooling, 305' elevation of the Auxiliary 

· Building. 

Water Treat�ent and Condensate Polishing, 282' 

elevation of the Turbine Building. 

Water Treatment and Condensate Polishing, 282' 

elevation of the Turbine Building. 

5.0 EOUIP:miT REQUIRED 

5.1 Pulse Generator (Hewlett-Packard Model 800 SA or equivalent). 

5.2 133aa (No. 177) Button Source. 

2.0 
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5.3 Scaler (Hewlett-Packard Model 5201 L or equivalent). 

5 . 4  Oscil loscope - (Textronic Model 466 or equivalent). 

5.5 10:1 Scope Probe 

6 . 0  PROCEDURE 

NOTE: a. Perform the foll owing steps making no adjustments 

unless specifically  required by the procedure step. 

Record the data on "As Found" Data Sheet 1 for 

2612-R4. 

b. Mark the applicable r�corder points to indicate 

where the "Abnormal Levels" were imposed during this 

calibration. 

6 . 1  Back�rour.d Radiation Reading 

6.1 .1 Place the RMS Interlock Defeat Switch for the monitor being 

cal ibrated in the DEFEAT position, if appl icabl e.  See .,...arning 

on page 1 . 0. 

6.1 .2  Attach the scaler (Section 5 .4) to the binary of the Log 

Ratemeter Board (bet·Heen Rl J and R16 or Rl8 and Rl4). Attach 

the ground l ead to the ratemeter chassis. 

6. 1 . 3  Place the readout module function selector switch in the 

"oper" position. 

6 .1 .4  Obtain a copy of  Data Sheet 1 for 2612-R4 and recorder monitor 

number being cal ibrated. 

6 .1 .5  Measure the background level with a 10 minute run on the 

scaler. Multiply the measured binary counts by 2 and divide 

by 10 minutes to obtain the background CPI-1. Read the radiation 

l evel from the ratemeter module and applicable recorder point 

on and record these values along with the scaler background 

CPt-1 in step 6 .1 . 5  on Data Sheet 1 for 2612-?.4. 13\ 273 
,· 

3.0 .· 
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6.2 Button Source Reading 

2612-R4 
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6.2:1 Open the sampler wel l shield cover and slide the detector out 

of the detector wel l .  Attach the 133Ba (tlo. 177 ) button 

source, in the source holder, to the detector and replace the 

detector and close the sampler well shield cover. 

6.2.2 Al l ow the indicated radiation level on the recorder and ratemeter 

module to stabilize. Then record the radiation l evel from the 

ratemeter module and the applicable recorder point in step 

6.2.2 on Data Sheet 1. 

6.2.3 Take a two minute scaler run and record the scaler CPM, with 

the button source on the detector, in step 6.2.3 on Data 

Sheet 1. 

6.2.4 Remove the detector and 133sa (No. 177) button source from the 

sampler and take-off the 133Ba button source holder, conta in�ng 

the button source. 

6.2.5 Replace the detector in the sample �ell and close the sampler 

wel l shield cover. 

6.3 Background Correction of Radiation Source Readings 

6. 3.1 Subtract the background readings obtained in step 6.1.5 from 

the associated button source readings obtained in steps 6.2. 2  

and 6.2.3. Enter these results i n  the "Actual Source Reading" 

in step 6.3.1 on Data Sheet 1 for 2612-R4. 

6.4 Calcul ation of Expected Source Readings 

6.4.1 Obtain the MOriginal Source Reading" and date of the "Original 

Source Reading, from the Isotopic Cal ibration Test Report 

Section of the Victoreen iechnical Manual (See MTX-123), and 

record these on Data Sheet 1. 

4.0 
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6 .4 .2  Calculate "t" to the nearest month. "t" is the time elapsed 

between the "Original CPM" date and the date of the source 

reading taken for thfs test. 

6 . 4 . 3  Calculate the expected source reading using Table 1 .  Enter 

the expected source reading on Data Sheet 1. 

6.5 Comparison of Actual and Expected Source Readings 

6 . 5 . 1  Compare the "Actual Source Reading" with the "Expected Source 

Reading". The "Actual Source Reading" using the scaler value 

should be within� 15:_ of the "Expected Source Reading" value. 

6 .5 .2  Compare the •1alue obtained from the "Actual Source Reading" of 

the ratemeter with the value of the "Actual Source Reading" of 

the scaler. This reading should be within one minor division 

of the ratemeter reading. Record on Data Sheet l for 2612-R4. 

6 . 5 . 3  

NOTE : A minor division on the ratemeter is the distance 

between any "8" on the meter and the next higher 

mark. 

Compare the value obtained from the "Actual Source Reading" of 

the recorder with the value of the "Actual Source Reading" of 

the scaler. The reading should be within one minor division 

of the recorder scale. Record on Data Sheet 1 for 2612-R4. 

NOTE: A minor division on the recorder is the distance 

beb1een any "9" on the scale and the next higher 

mark.. 

6 .5 .4  If the readings do  not compare within the tolerance allcwed. 

document this as a deficiency on the "E/0" Sheet. Oeficienci!!s 

will be corrected per Section 6 _ .8 of this procedure. 

5 .0  131 275 
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6.6 Verification of "Alert" and "High" Alarm Setpoints 

6.6. 1 Enter the required "Alert" and "High" alarm setpoints in  step 

6.6.1 on Data Sheet 1 for 2612-R4, from 2105-1 . 1 2. 

6.6.2 Open the signal and 16V l inks at the rear of Panel 12 for the 

monitor being cal ibrated. 

NOTE : This fs done local ly for WT-R-3894 and 3895. 

6.6.3 Connect the pulse generator to the signal i nput connecter and 

adjust the pulse generator for negative polarity with a 1 .0 

vol t ampli tude, zero repeti tion rate, and a 1 .0 uSee. pulse 

width. 

6.6.4 Slowly increase the pulse repetition rate until the •Alert• 

alarm l i ght energizes. Record the rat�eter reading at which 

the "Alert" alarm was tripped i n  step 6.6.4 on Data Sheet 1 

for 2612-R4. Acknowledge a l l  associated alarms. 

6.6.5 �ontinue to slowly increase the pulse r�petitfon rate until  

the "High" alarn l i ght energi zes. Record the ratemeter reading 

at which the "High" alarm was trippe� in step 6.6.5 on Data 

Sheet 1 .  Reset al l associated alarms. 

6.6.6 Compare the tripped "Alert" and "High" alarm trip  setpoints 

with the required setpoints which were entered in step 6.6. 1  

on  Data Sheet 1 .  The observed setpoint should equal the 

required setpoint. The tolerance on these setpoints i s  plus 

zero, minus one minor division of the ratemeter scale .  See 

NOTE fn step 6 . 5 . 2  of this procedure. 

6.6.7 Di sconnect and remove the pulse generator, then reconnect the 

detector signal and l6V l inks. 

. 6 .0  
\ ·3i 276 
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Place the function selector switch on the readout module in 

the "CAL" position. 

6.6.8.1  Depress the "Alert Alarm Pushbutton" and r�cord the "Indicated 

Setpoint" ratemeter reading in step 6 . 6 . 8 . 1  on Data Sheet 1 .  

Release the "Alert Alarm Pushbutton" . Compare this reading 

with the ratemeter reading at whi�h the "Alert" alarm tripped 

in step 6. 6 .4. The value obtained in this ste
·
p must agree 

with the value obtained in step 6 .6 .4. The tolerance is minus 

one, plus zero minor d�vision of  the ratemeter scale; see NOTE 

fn step 6 .5 .2  of this procedure. If the setpoint is not 

within the tolerance allowed, document this as a deficiency on 

an "E/D" sheet. 

6.6.8.2  Depress the "High Alarm Pushbutton" and record the "Indicated 

Setpoint" ratemet�r reading in step 6 .6 .8 .2  on Data Sheet 1 .  

Release the "High Alarm Pushbutton". Compare this reading 

with the ratemeter reading at which the "High'' alarm tripped 

in step 6 . 6 . 5. The value obtained in this step must agree 

with the value obtained in step 6 .6 .5 .  The tol erance is minus 

one, plus zero minor division of the ratemeter scale; see NOTE 

in st!p 6.5.2 of this procedure. If the setpoint is not 

within the tolerance al lowed, document this as a ?eficfency on 

an "E/0'' Sheet. 

6.6.9  Return the function selector swftch to the "Oper" position. 

6 . 7  Determination of Check Source Readings. 

6.7. 1  Depress the "CS" pushbutton. After the reading has stabilized 

determine the number of counts _per minute that the reading 

increased above background. Record this value in step 6 . 7 . 1  

on data sheet 1 for 261 2-R4. 

7 . 0  \3\ 277 
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�: If the indicated radiation level is greater than 

twice the radiation level which the check source 

should exhibit, it is unreasonabi� to expect to see 

a significant increase from the check source actuation. 

If the sftuatiQn arfse·s, step 6.7 .1 on the Data 

Sheet sha l l  be marked "N/A". 

6.7.2 Return :he RMS Interlock Defeat Switch from the DEFEAT to the 

NORMAL position on Panel 12, if applicable. 

6.8 Deficiency Correction 

NOTE :  I f  any deficiencies were found, they must be corrected 

using the cal ibration procedures of Appendix�. using the 

applicable sections described below: 

6 .8 . 1  If  the scaler CPM does not agree with the required CFH within 

the tolerance specified, perform Section A.l through A.6. 

6 .8 .2  If  the recorder of the panel ��ter does not agree with the 

scaler CPM within the tolerance specified, perform Section A.7 

and A.a. 

6.8.3 If the alert and high alarm test resul ts are out of tolerance, 

perform Section A.a. 
6.8.4 If any adjustments were made, repeat Sections 6 .1  through 6.8.  

Record final values on another copy of Data Sheet 1 r.�rked as 

"As Left". Provide copies of these Data Sheets and "E/D" 

Sheets, for the deficiencies found to the I&C Foreman, H.P. 

Supervisor and to the I&C Engineer. 

7. 0 ACCEPT MICE CiHTERIA 

7. 1 The acceptance crite�ia is stated on the Data Sheet. 

8.0 
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llOTE: 

TABLE flO. 1 

UU\VERS�L DfCAY T.ABLE 

. .:.:....;;..;. 
1 .-sf� a 
· � 

The following table gives the fraction oF activit'/ of-;, � 
remafn1ng. from 0.001 half-life to l.COO half-life. 

To use this table: 

l. Divide elapsed time by the half-life (t/Tl5) .. Till".e zr.us.t:s: beil 
the same units. 

2. With the answer obtained in Step 1 .  enter appropriate. r rcw 

along the side and the column at the top. The nu�ber ot-�ttt=f 

is the fraction of original activity remaining. 

3. Multiply the original activity by this figure to obtain tht 

present activity (or the amount rell"�ining). 

UOTE: The half-life of 
133aa is 1 26 rnonths. 

Decay 1 33aa to the nearest month only. 

( Example: lf a 1 �3sa source was cross calibrated on 4/72. ,wb.cna� 

would the decay factor be on 9/.74 (it has decay .. -'2.91DOidl:s} • 

29 0. 2301 
.. . 

T26 • 1 26129.000 • 0.230 
25.2 
3. 80 
3.78 

.02 

Checking the Universal Decay Table. one woul� mu1tipl1 

the original activity of the 133aa source on 4/72 by 

0.85266 to obtain the activity value on 9rr.t. 

1 0.0 

. . . 
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APPENDIX A 

CALIBRATIOtl OF WOL-R-1311  

Z61 2-R4 
Revision 0 
10/13/77 

WARIIHIG: Prior to placing the RMS fnterlock defeat switch in defeat, 

permission must be granted by the Shift Supervisor/Foreman, 

the defeat switch key obtafned from the Shfft Foreman, and 

entry made in the Control Room Log. 

tiOTE: If proper results cannot be obtained in the steps 

below, troubleshoot and repair the instrument using 

an approved Work Request, and repeat all steps of 

this calibration. 

A. 1. 0 TEST SETUP 

1 . 1  Infonm Shift Supervisor/Shift Foreman of work to be accomplished. 

1 . 2  Obtain and wa�-up equipment. Fast rise oscilloscope, pulse 

generator ( low output impedance), DVM and sctler are needed. 

1 . 3  Turn appl tcable Bypass Switch to DEFEAT. 

1 .4 Turn ratemeter function switch to OPER. 

1 . 5  Slide ratemeter frcm Panel 1 2  far enough to make internal 

connections. 

NOTE: This is done locally for WT-R-3894 and 3895. 

A.2.0 OISCRIIHIIATOR VOLTAGE AOJUSmEIIT 

2 . 1  Open 16V l ink and signal l ink to the detector (located a t  rear 

of Panel 12 ) . 

NOTE : This is done local ly for WT-R-3894 and 3895. 

2 .2  Connect oscilloscope ground lead to  ratemeter chassis. Connect 

signal lead to ratemeter function switch blue wire (frcnt 

deck, ten.1inal No. 12) . 

NOTE: This is done locally for WT-R-3894 and 3895.  

13 .0  
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2.3 Connect pulse generator ground le�d to ratemeter chassis. 

Connect signal lead to ratemeter function switch blue wire. 

Set up the pulse generator a$ follows: 

Repetition rate - Approximately 10, 000 pps 

Polarity - negative pulse 

Pulse Width - 1� sec 

�plitude - refer to applicable Calibration Data Sheet 

in the Victoreen Technical Manual. " ISOTOPIC 

CALIBRATION TEST REPORT" . ihis vol tage is 

identified as "CLIP". 

NOTE: Set this voltage as accurately as possible 

using the oscilloscope. 

2.4 Adjust Discriminator Adjust potentiometer R3 on the log ratemeter 

board until t�e ratemeter just begins to count. 

2 .5  Oisconnr�t pulse generator �nd oscilloscope and reconnect 1 6V 

and signal links for the detector. 

A. 3. 0 BACKGROUND MEASUREMENT 

3.1 ConnEct scale� input, using high impedance probe, (Section 

5 . 5 ) to binary of log ratemeter board (842 - 1 - 30) between 

RlJ and R16 or between Rl8 and Rl�. Connect scaler ground 

l ead to ratemeter chassis .  

3.2 Reset scaler to zero and count for 10 minutes. Multiply 

binary counts obtained by 2 and divide by 10  to obtain CP�I. 

Record thi� value fur later use. 

A.4.0 CALIBRATION SOURCE MEASUREMENT 

4 . 1  Use the 133Ba (flo. ln)  button source. 

14.0 
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4 . 2  Refer to "CAL. SOURCE DATA" section o f  the Victoreen Technical 

Manual. Connect calibration source per applicable i l l ustration. 

4.3 Reset scaler to zero and count for 2 minutes. Record CPI1 for 

l ater use. 

A.5.0 CALCULATION OF EXPECTED AliD REQUIRED CPM. 

5 . 1  Refer to " ISOTOPIC CALIBRATIOtl TEST REPORT" section o f  the 

A.6.0 

Victoreen Technical Manual .  Use the applicable Calibration 

Data Sheet to detenmine original CPM for the calibration 

source in the sampler and original d�te. 

NOTE: Determine decay time to the nearest month and use 

Table No. 1 to determine current "expected" CPH. 

Add the background counts obtained in Section A.3.0  

to detennine "required" CPr-1. Record "expected" and 

nrequi red" CPI� for later use. 

HIGH 'IOLTAGE CORRECTION 

6 . 1  Al ternately adjust high voltage (using Hfgh Voltage Adjust 

Potentiometer Rll5 on the Power Supply Board ) and take 0.2  

minute scaler runs until measured CPI·I readings are repeatable  

with .:. 3: of  the "required" CPN from Section A . 5.0.  Take· a 2 

minute scaler run to verify result�. 

CAUTION: CO ' !lOT EXCEED 1400 VDC. 

6 .2  Remove calibrat�on source and take a 1 0  minute background run 

to ensure the H.V.  adjustments have not altered background CPM 

enou9h to invalidate the .:. 3: agreement. 

A. 7 .0  LOG RATEl-IETER BOARD CAUBRATION 

7 . 1  Open 16V and signal l inks a t  rear of Panel 1 2 .  

Th f s is  done 1 oca l. lY for liT -R-3894 and 3895 . 

1 5 . 0  .- ' ) IJ 5 \ 3 \ £. 0 
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7.2 Adjust the Zero Set Potentiometer R36 unti l the panel meter 

reads approximately l /4" below the 10 CPt-1 mark. 

7.3 Connect pul s e  generator ground lead to ratemeter chas s i s .  

Connect s ignal fead to function �witch blue wire. 

7.4 Connect osci l l oscope ground lead to ratemeter chassis. Connect 

s ignal lead to function switch blue wire. 

7.5 Set pulse generator as fol l ows : 

7 . 6  

7 . 7  

7.8 

Repetition Rate: 10
5 

cpm 

Amp 1 i tude: vol t  

Pul s e  Width: 1 u sec. 

Pulse Polarity: r�egative (-} 
NOTE: The scaler should be used to ensure proper setting 

of the pulse generator throughout this section. 

Connect ground ·lead to ra temeter chas s i s .  Connect 

�i gnal lead to function switch blue wire. 

Adjust the output control R38 until  the meter reads 1 05 CPH. 

Adjust the pulse generator repeti tion rate to 103 
CPM. 

Sl ightly adjust the zero control R36 unti l the meter reads 103 

CPH. 
7.9 Adjust the pul se generator repeti tion rate to 106 C?M. 

7.10 Adjust C19, 106 CPU control unt i l  the meter reads 106 • Due to 

the interaction i t  may be necess ary to switch between 103 , 105 

and 106 several times, adjus t i ng their respective controls 

until the optimum span is achieved. 

7.11 Decade a l l  ranges from 10 through 106 to insure proper spanning. 

7.12 Adjust the pul se generator for one (1) KHZ pulse repeti tion 

rate and check Log Ratemeter for proper operation, the reading 

should fall on the black •CAL" mark a t  6X104 CPH. 

16.0 
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7 . 13 Connect osc i l l o scope to the junction of R39 and R40, which i s  

the output o f  the cal i bration osc i l l a tion. 

7 . 1 4  Adjust cal i bration frequency control R45 for 1 msec between 

pul ses. 

7 . 1 5  Turn the function switch t o  the MCal . "  posi t�on. The meter 

indication should be on the "Ca l . "  mark of the sca l e .  

A . 8 . 0  ALARM BOARD CAL IBRATIOff 

8 . 1  Reset the pul s e  generator for zero amp l i tude. 

8 . 2  S e t  R205 and R21 4  to the extreme cl ockwise position. 

8.3 Adj ust R234 unti l both a larms (High and Alert) energi ze ,  then 

s l owly back off unt i l  one or both just de-energize.  

8 . 4  Set R205 and R21 4  to the extreme counter-clockwise position. 

8. 5 Set the Pul se Generator for: 

Repeti tion Rate: 1 05 CPU 

Ampl i tude: 1 vol t 

Pulse Polari ty: nega tive (-)  
Pul se Width: 1 11 sec. 

8 . 6  Decrease i n  a c l ockwise direction the settings of R205 (H igh) 

and R214 (Alert) alarm set-point contro l s  unti l al arms energ ize. 

8 . 7  Decrease the repeti tion rate o f  the signal generator s l ightly 

to de-energ ize the a l arm(s) then slowly increase, noting that 

the al arm(s) energ ize at prec i sely 1 05 CPH on the ��ter sc�l e .  

8 . 3  Set the signal generator for a coc�t rate below the a l arm set­

point to de-energ ize the a larms • .  

8 . 9  Switch the Function Selector t o  the "CAL" position. 

1 7 . 0  
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Depress the front panel pushbutton for the HIGH and ALERT 

alarms al ternately. and adjust R209 (High) and R229 (Alert) 

alarm meter cal ibration control for a ��ter reading of exactly 

1 05 CPI1 on the scal e.  

8. 1 1  Cue to sl ight loading effects. i t  may be necessary to repeat 

Steps 5 through 1 0  for optimum cal i bration of the alarms .  

8 . 1 2  To make ALARM SET POIIIT adjustments. proceed as fol l ows : 

a.  Reset the input signal generator to zero ampl i tude. 

b. Switch the Function Sel ector to the "CAL'' position. 

c.  Depress the HIGH alarm pushbutton and adjust the 

High alarm �et-point control {R205) until  the meter 

indicates the desired CPN on the scal e.  

d .  Depress the ALERT alarm pushbutton and adjust the 

Alert alarm set-po int control (R21 4 }  until the meter 

indicates the desired CPH on the scale .  

e .  The HIGH and ALERT alarm adjust�ents are co�plete. 

18 .0  
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