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THREE MILE ISLAKD NUCLEAR STATION

UNIT #2 SURVEILLANCE PROCEDURE 2612-R4
LIQUID RADIATION MONITOR CALIBRATION
WARNING:
PRIOR TO PLACING THE RMS INTERLOCK DEFEAT SWITCH IN DEFEAT,
PERMISSION MUST BE GRANTED BY THE SHIFT FOREMAN/SHIFT SUPERYVISOR,
THE DEFEAT SWITCH KEY OBTAINED FROM THE SHIFT FOREMAN, AND
ENTRY MADE IN THE CONTROL ROOM LOG.
PURPOSE
To insure that all radiation monitors not required by the Technical
Specifications are within calibration.
NOTE: This procedure does not apply to WDL-R-1311, which.is
covered by 2322-Q2.
APPLICABLE SURVEILLANCE FREQUENCY AND MODE3

Surveillance frequency - at least once per 92 days.
Surveillance Modes - 1, 2, 3, 4. 5, and 6.

LIMITS AND PRECAUTIONS

If a high background exists precautions must be taken to reduce the
background level. -

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.

Exercise care in handling the detectors to prevent camage to:

1. Pre-Amplifier Electronics.

2. Detector Cable. .

3. Oetector Cable Connectors.

Qt{;‘;ﬁeo( 1.0 131 2i0
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4.0 LOCATION OF ASSEMBLY

4.1 A1)l ratemeters are located on Panel 12 except for WT-R-3894 and WT-

R-3895.
4.2 MU-R-720 -

4.3 1C-R-1091

4.4 [C-R-1092

4.5 IC-R-1093

4.6 DC-R-3399

4.7 0DC-R-3300

4.8 NS-R-3401

4.9 SF-R-3402

4.10 WT-R-3894

4.11 WT-R-3895 -

Primary Coolant Letdown Monitor, 305' elevation of
the Auxiliary Building.’

- Intermediate Cooling Water Letdown - MU-C-1B, 282’

elevation of the Reactor Building.

Intermediate Cooling Water Letdown - MU-C-1A, 282'
elevation of the Reactor Building.

Intermediate Cooling Water Cooler Outlet, 305°
elevation of the Aux{liary 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.

Huclear Services Closed Cooling Water, 3OSf elevation
of the luxfliary Building.

Spent Fuel Cooling, 305’ elevation of the Auxiliary

- Building.

Water Treatment and Condensate Polishing, 282°
elevation of the Turbine Building.
Water Treatment and Condensate Polishing, 282'

elevation of the Turbine Building.

5.0 EOQUIPMENT REQUIRED

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

5.2 13382 (No. 177) Button Source.

2.0
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2612-R4
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5.3 Scaler (Hewlett-Packard Model 5201 L or equivalent).
5.4 Oscilloscope - (Textronic Model 466 or equivalent).
5.5 10:1 Scope Probe
6.0 PROCEDURE
: NOTE: a. Perform the following Qteps 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 recorder points to indicate
where the "Abnormal Levels" were imposed during this
calibration.

6.1 Backgrournd Radiation Reading

6.1.1 Place the RMS Interlock Defeat Switch for the monitor being
calibrated in the DEFEAT position, if applicable. See warning
on page 1.0.

6.1.2 Attach the scaler (Section 5.4) to the binary of the Log
Ratemeter Board (between R13 and R16 or R13 and R14). Attach
the ground lead 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 calibrated.

6.1.5 Measure the background level with a 10 mirute run on the
scaler. Multiply the measured binary counts by 2 and divide
by 10 minutes to obtain the background CP!. Read the radiation
level from the ratemeter module and applicable recorder point
on and record these values along with the scaler Sackground
CPM in step 6.1.5 on Data Sheet 1 for 2612-R4. 131 T
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6.2 Button Source Reading

6.2.1

6.2.2

6.2.3

6.2.4

6.2.5

Open the sampler well shield cover and slide the detector out
of the detector well. Attach the 1338a (No. 177) button
source, in the source holder, to the detector and replace the
detector and close the sampler well shield cover.

Allow the indicated radiatioh level on the recorder and ratemeter
module to stabilize. Then record the radiation level from the
ratemeter module and the applicable recorder point in Step
6.2.2 on Data Sheet 1.

Take a two minute scaler run and record the scaler CFM, with
the button source on the detector, in step 6.2.3 on Data

Sheet 1.

Remove the detector and 133g, (No. 177) button source from the
sampler and take-off the ]3383 button source holder, ccntaining
the button source.

Replace the detector in the sample «ell and close the sampler

well 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 in the "Actual Source Reading”

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

6.4 Calculation of Expected Source Readings

6.4.1

Obtain the “Original Source Reading” and date of the "Origiral
Source Reading™ from the lsotopic Calibration Test Repcrt
Section of the Victoreen Technical Manual (See MTX-123), and

-2

record these on Data Sheet 1. ‘ %4
I
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6.4.2

6.4.3

2612-R4
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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 this test.
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

6.5.2

6.5.3

6.5.4

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.
Compare the value 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 1 }or 2612-R4.
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 Resding” of
the scaler. The reading should be within one minor divisian
of the recorder scale. Record on D;ta Sheet 1 for 2612-R4.
NOTE: A minor division on the recorder is the distance
between any "9" on the scale and the next higher
mark.
If the readings do not ccmpare within the tolerance allcwed,
docurent this as a deficiency on the "E/D" Sheet. Deficiencias

will be corrected per Section 6.8 of this procedure.

5.0 ‘
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6.6 Verification of "Alert” and "High" Alarm Setpoints

6.6.1

6.6.2

6.6.3

6.6.4

6.6.5

6.6.6

6.6.7

Enter the required "Alert” and "High" alarm setpoints in step
6.6.1 on Data Sheet 1 for 2612-R4, from 2105-1.12.

Open the signal and 16V links at the rear of Panel 12 for the
monitor being calibrated.

NOTE:  This is done locally for WT-R-3894 and 3895.
Connect the pulse generator to the signal input connectcr and
adjust the pulse generator for negative polarity with a 1.0
volt amplitude, zero reoet%tion rate, and a 1.0 uSec. pulse
width.

Slowly increase the pulse repetition rate until the "Alert”
alarm light energizes. Record the ratemeter reading at which
the "Alert"” alarm was tripped in step 6.6.4 on Data Sheet 1
for 2612-R4. Acknowledge all associated alarms.

continue to slowly increase the pulse r2petition rate until
the "High" alarm light energizes. Record the ratemeter reading
at which the "High" alarm was tripped in step 6.6.5 on Data
Sheet 1. Reset all associated alarms.

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 is plus
zero, minus one minor division of the ratemeter scale. See
NOTE in step 6.5.2 of this procedure.

Disconnect and remove the pulse generator, then reconnect the

'

detector signal and 16V links.

. 6.0
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. 2612-R4
e o3
1 6.6.8 Place the function selector switch on the readout module in
‘ the *CAL" position. :
6.6.8.1 Depress the "Alert Alarm Pushtutton® and record 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 which the “Alert” alarm tripped
in step 6.6.4. The value obtained in this step must agree
with the value obtained in step 6.6.4. The tolerance is minus
one, plus zero minor division of the ratemeter scale; see MOTE
in 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” ratemeter reading in step 6.6.8.2 on Data Shest 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 tolerance is minus ‘
one, plus zero minor division of the ratemeter scale; see NOTE
in st2p 6.5.2 of this procedure. I[f the setpoint is not
within the tolerance allowed, document this as a deficiency on
an "E/0" Sheet.

6.6.9 Return the function selector switch 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 2612-R4.
7.0 o \ 3 ]
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If the indicated radiation level is greater than

=
o
p=1
m

twice the radiation level which the check source
should exhibit, it is unreasonabie to expect to see
a significant increase from the check source actuation.
If the situation arises, step 6.7.1 on Eﬁe Data
Sheet shall be marked "N/A®.
Return tre RMS Interlock Defeat Switch from the DEFEAT to the
NORMAL position on Panel 12, if applicable.

6.8 Deficiency Correction

NOTE: If any deficiencies were found, they must be corrected

6.8.1

6.8.2

6.8.3

6.8.4

using the calibration procedures of Appendix A, using the
applicable sections described below:
If the scaler CPM does not agree with the required CFM within
the tolerance sﬁecified. perform Section A.1 through A.6.
If the recorder of the panel meter does not agree with the
scaler CPM within the tolerance specified, perform Section A.7
and A.B. .
If the alert and high alarm test results are out of tolerance,
perform Section A.8.
If any adjustments were made, repeat Sections 6.1 through 6.8.
Record final values on another copy of Data Sheet 1 marked 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 [&C Engineer.

7.0 ACCEPTANCE CRITERIA

7.1

The acceptance criteria is stated on the Data Sheet.

e _ 131 2
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SURVEILLANCE PROCEDURE 2612-R4
LIQUIO RADIATION MONITOR
OATA SHEET 1

o~ 2612:RA
t~ ’ Revision 0
o3 101377

I7 NT.

Procedure —
Step ~
RECORDER TRACE Bl
! 6.0 MONITOR |:| AS FOUNO ]:] AS LEFT MARKED YES/MNO INT
>< READTNGS !
i DESCRIPTION i SCALER INIT. RATEMETER IHIT. RECORDER [ INET
b.2.3
6.2.2 Source CPM CPM CcPM
6.1.5 Background - CPH - T o i CPM 3
R “Actual Source Readings —Crm | cPH CPM
b.4. Original Reading CrM
6.4. Original Reading Date
4.2 Expected Reading cPl CPH cPHl
6.5. +15% of Expected Reading CPH CPM CPM
soule =-15% of Expected Reading CPH cPH CPM
Actual Source Reading - _““*-—-_ﬁ__________
6.5.1 with 15% of Expected?
Yes/No sy '
Comparison of Expected - .
61512 Source Reading with
& Ratemeter and Recorder
6.5.3 Reading Per 6.5.2 & 3 Yes/No i
———_| Setpoint Data ST e
6.6.1 ALERT HIGH i INT.
bt Required Setpoint ihil i his]
AL-6.6.8.1 Indicated
HI-6.6.8. Setpoint CPH CPM
A-6.6.4 "Tripped"
11-6.6.5 Setpoint CPM CPH
Tripped Setpoint within one * b
6.6.6 Minor Division of Required
Yes /Mo CPM CPH
=——_——"| Check Source, Recorder, Acceptance Criteria, 5iqn-Off |
6./7.1 Observed Increase In Reading Due to Check Source CPM

Recorder Trace flarked

Yes/Ho

] *

| INTT.

* Acceptance Criteria:

ATl Yes/Ho Blanks Indicate "Yes"

** Record "Peqged" {f Meter Pegs High Due to Background.

PERFORMED BY

APPROVED BY

ANO DATE:

AND DATE:

Ay
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- TABLE HO. 1
UHIVERSAL DECAY TABLE

NOTE: The following table gives the fraction of activity of 3 *© na=ia
remafining, from 0.001 half-1{fe to 1.CO0 half-1ife. .
To use this table:

1. Divide elapsed time by the half-l1ife (Y/T4). Time musts: bem
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 nuzber ot-:tztef
is the fraction of original activity remaining.

3. Multiply the original activity by this figure to obtain <¢ie
present activity (or the amount remaining).

MOTE:  The half-life of 1338a is 126 months.
Decay ]338a to the nearest month only.
Example: I[f a ]?383 source was cross calibrated on 3/72, wbiaz

would the decay factor be on 9/74 (it has decay .7 29 woatix).

29 0.2301
T26 = 126729.0000 = 0.230

25.2
3.80
3.78
.02
Checking the Universal Decay Table, one would: multiply
the original activity of the 1.“:‘Ba source om ‘§/72 by

0.85266 to obtain the activity value on /7%,

10.0
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APPENDIX A
CALIBRATION OF WOL-R-1311
Prior to placing the RMS interlock defeat switch in defeat,
permission must be granted by the Shift Supervisor/Foreman,
the defeat switch key obtained from tﬁe Shift Foreman, and
entry made in the Control Room Log.
HOTE: If proper results cannot be obtained in the steps
below, troubleshobt and repair the instrument using
an approved Work Request, and repeat all steps of
this calibration.
TEST SETUP
Inform Shift Supervisor/Shift Foreman of work to be accomplished.
Obtain and warm-up equigpment. Fast rise oscilloscope, pulse
generator (low output impedance), OVM and scaler are needed.
Turn applicable Bypass Switch to DEFEAT.
Turn ratemeter function switch to OPER.
Slide ratemeter frcm Panel 12 far enough to make internal
connections.
NOTE: This is done locally for WT-R-3894 and 389S.
OISCRIMINATOR YOLTAGE ADJUSTMENT
Open 16V 1link and signal link to the detector (located at rear
of Panel 12).
NOTE: This is done locally for WT-R-3894 and 389S.
Connect oscillosccpe ground lead to ratemeter chassis. Connect
signal lead to ratemeter function sQitch blue wire (frcnt
deck, teriinal No. 12).
NOTE: This is done locally for WT-R-3894 and 3895.

13.0 :‘3‘ 283
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2.3

2.4 Adjust Oiscr%minator Adjust potenciometer R3 on the log ratemeter
board until the ratemeter just begins to count.
(-' 74 4] Disconnect pulse generator 2nd oscilloscore and reconnect 16V
fix and signal links for the detector.
A.3.0 BACKGROUND MEASUREMENT
3.1 Connect scaler input, using high impedance piobe, (Section
5.5)'to binary of log ratemeter board (842 - 1 - 30) between
R13 and R16 or between R18 and R14. Connect scaler ground
lead 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 CPM.
Record this value fur later use.
A.4.0 CALIBRATION SOURCE MEASUREMENT
4.1 Use the 133Ba.(No. 177) button source.

Connect pulse generator ground lead to ratemeter chassis.

Connect signal lead to ratemeter function switch blue wire.

Set up the pulse generator as follows:
Repetition rate - Approximately 10,000 pps
Polarity - negative pulse :

Pulse Width - lu sec

Arplitude - refer to applicable Calibration Data Sheet

in the Victoreen Technical Manual, "ISOTOPIC

CALIBRATION TEST REPORT". This voltage is

identified as "CLIP".
NOTE: Set this voltage as accurately as possible

using the oscilloscaope.
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Refer to "CAL. SOURCE DATA" section of the Victoreen Technical
Manual. Connect calibration source per applicable illustration.
Reset scaler to zero and count for 2 minutes. Recara CPt4 for
later use. :
CALCULATION OF EXPECTED AND REQUIRED kPH.
Refer to "ISOTOPIC CALIBRATION TEST REPORT" section of the
Yictoreen Technical Manual. Use the applicable Calibration
Data Sheet to determine original CPM for the calibration
source in the sampler and original dite. :
HOTE: Determine decay time to the nearest month and use
Table No. 1 to determine current "expected" CPM.
Add the background counts obtained in Section A.3.0
to determine "required" CPM. Record "expected" and
"required” CPM for later use.
HIGH OLTAGE CORRECTION
Alternately adjust high voltage (using High Voltage Adjust
Potentiometer R115 on the Power Supply Board) and take 0.2
minute scaler runs until measured CPM readings are repeatable
with + 3% of the "required” CPM from Section A.5.0. Take-a 2
minute scaler run to verify resﬁ1ts.
CAUTION: CO'HOT EXCEED 1400 VOC.
Remove calibratfon source and take a 10 minute background run
to ensure the H.V. adjustments have not altered background CPM
enough to invalidate the + 3% agreement.
LOG RATEMETER BOARD CALIBRATION :
Open 16V and signal links at rear of Panel 12.

‘NOTE: This is done locally for WT-R-3894 and 3895.
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7.2 Adjust the Zero Set Potenticmeter R36 until the panel meter

reads approximately 1/4" below the 10 CP!4 mark.

7.3 Connect pulse.generator ground lead to ratemeter cha;sis.
Connect signal Tead to function switch blue wire.

7.4 Connect oscilloscope ground lead to ratemeter chassis. Connect

signal lead to function switch blue wire.

7.5 Set pulse generator as follows:
Repetition Rate: 105 cpm
Anplitude: 1 volt
Pulse didth: 1 u sec.
Pulse Polarity: Negative (-)
NOTE: The scaler should be used to ensure proper setting

of the pulse generator throughout this section.
Connect ground lead to ratemeter chassis. Connec?
signal lead to function switch blue wire.
7.6 Adjust the output control R38 until the meter reads 105 CPM.
7.7 Adjust the pulse generator repetition rate to 103 CPM.
7.8 Slightly adjust the zero control R36 until the meter reads 103 .
CPM.
7.9 Adjust the pulse generator repetition rate to 106 CPM.
7.10  Adjust C19, 10% cpnt control until the meter reads 106. Oue to
. the interaction it may be necessary to switch between 103. 105
and ]06 several times, adjusting their respeckive controls
until the cptimum span is achieved.
7.1 Decade all ranges from 10 through 106 to insure proper spanning.
7.12 Adjust the pulse generator for one (1) KHZ pulse repetition
rate and check Log Ratemeter for proper operation, the reading
should fall on the black “CAL® mark at 6X10° CPM. . | 3‘. Z‘ab
16.0
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7.14

7.15
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8.1

8.2

8.3
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Connect oscilloscope to the junction of R39 and RGO, which is
the output of the calibration oscillation.

Adjust calibration frequency control R45 for i msec between
pulses.

Turn the function switch to the ;Cal." position. The meter
indication should be on the "Cal.”" mark of the scale.

ALARM B0ARD CALIBRATION

Reset the pulse generator for zero amplitude.

Set R2CS and R214 to the extreme clockwise position.

Adjust R234 until both alarms (High and Alert) energize, then
slowly back off until one or both just de-energize.

Set R205 and R214 to the extreme counter-clockwise position.

Set the Pulse Generator for:
]

Repetition Rate: 107 CPY
Amplitude: 1 volt
Pu]se'Polarity: negative (-)
Pulse Width: 1 u sec.

Decrease in a clockwise direction the settings of R205 (High)
and R213 (Alert) alarm set-point controls until alarms energize.
Decrease the repetition rate of thé signal generator slightly
to de-energize the alarm(s) then slowly increase, noting that
the alarm(s) energize at precisely 10s CPM on the meter scsle.
Set the signal generator for a count ;ate below the alarm set-

point to de-energize the alarms.

Switch the Function Selector to the "CAL" position.

17.0
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Depress the front panel pushbutton for the HIGH and ALERT S
alarms.alternately. and adjust R209 (High) and R229 (Alert)
alarm meter calibration control for a meter reading of exactly
105 CP4 on the scale. ; :

Due to slight loading effects, it may be necessary to repeat
Steps 5 through 10 for optimum calibration of the alamms.

To make ALARM SET POINT adjustments, proceed as follows: : j

a. Reset the input signal generator to zero amplitude.

b.  Switch the Function Selector to the "CAL" position.

Cc. Depress the HIGH alarm pushbutton and adjust the

High alarm set-point control (R205) until the meter
indicates the desired CPM on the scale.

d. Depress the ALERT alarm pushbutton and adjust the
Alert alarm set-point contro} (R214) until the meter
indicates the desired CPH on the scale. .

e. The HIGH and ALERT alarm adjustments are complete.
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