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THREE MILE ISLANO NUCLEAR STATION
UNIT 42 SURVEILLANCE PROCLDURE 2612-R2

Z ATMOSPHERIC RAOIATION MONITORS CALIBRATION

PURPOSE -

To provide the steps necessary for uniform calibration of all the
atrospheric radiation monitors, which are not covered in the Technical
Specifications for Unit #2.

SURYEILLANCE FREQUENCY

Frequency - at least once per 18 manths [R)

LIMITS ANO PRECAUTIONS

Prior to placing the RMS defeat in defeat, permission must be
granted by the Shift Supervisor/Foreman, the defeat switch key
obtained from the Shift Foreman, and entry made in the Control Room
Log.

The instrument employee shall review the interlocks and control
functions with the Shift Supervisor/Foreman. The Shift Supervisor/
Foreman shall consider the potential effect on Unit operation.
Comply with AP1002 and AP1003.

A1l test equipment shall be traceable to the Hational Bureau of
Standards and be within its current calibration period per AP1022.
LOCATION OF SYSTEM/ASSEMBLIES

See Table 1.
EQUIPMENT RECUIRED

Pulse Generator (Hew left Packard Model B005A or equivalent).
]37Cs (No. 177) Button Source.

13385 (No. 177) Button Source.

1.0
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5.4 Scaler (Hewlett Packard Model 5201L cr equivalent).
5.5 Oscilloscope (Tektronic Model 466 or equivalent).
5.6 10:1 Scope Prbbe. :
5.7 Digital Voltmeter Fluke 860( or equivalent.
6.0 PROCEDURE :
6.1 Calibration check of Atmospheric Monitor Particulate Channel.
NOTES: (1) Perform the following steps making no adjustments
unless specifically required by the procedure steps.
Record data on "As Found" Data Sheet 1.
(2) Perform the following steps to reduce the background
level on the appropriate monitor prior to calibration.
1. Leave the sampler air pump running.
2. Close the sampler inlet isolation valve.
3. Slowly open the cover on the particulate sampler.
Verify with tissue paper or other means that
the air flow is into the sampler prior to
opening the cover a significant amount.
4, With the cover open, continue to run the sampler
air pump for five minutes.
S. Close the sampler outlet valve and quickly tuen
off the sampler air pump.
6. Calibrate appropriate monitor per section 6.1,

6.2, and 6.3.

2.0 .
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7. Upon completing this procedure, return the

monitor to nomal by first closing the particulate

sampler cover and then opening the samoler

isolation valves and starting the monitor

vacuum pump.

(3) Mark the individual channel recorder trace to indicate
where the "Abnormal” levels were imposed during this
cal fbration.

6.1.1 Background Radiation Readings.

6.1.1.1 Obtain a copy of Data Sheet 1 and record channel number under
calibration.

6.1.1.2 Attach the scaler (Sectfon S.4) to the binary of the log
retemeter board (between R13 and R16 or R18 and R14). Attach
the ground lead to the ratemeter chassis.

6.1.1.3  Place the readout module function selector switch in the
"OPER" position.

6.1.1.4 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 scaler CPM. Read the
radiation level for the monitor being calibrated from the
ratemeter module and the appropriate point on the recorder
Tocated on Panel 12 and record these values along with the
background scaler CPM in step 6.1.1.4 on Data Sheet 1.
NOTE: The recorders for HP-R-223 and HP-R-224 2re 1ocal

only.

6.1.2 Button Source Readings.

3.0
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6.1.2.2

6.1.2.3

6.1.2.4

6.1.2.5

6.1.2.6

6.1.3
6.1.3.1

6.1.4
6.1.4.1

2612-R2
Revision 0
11/1/77
With the 1id off the moving filter paper particulate monitor
sampler, remove the lead shielding blocks ard capstan assembly
from the monitor. Attach the ]37Cs (Mo. 177) button source,
in the source holder, to the detector.
NOTE: The detector is nct tak;n out of the sampler.
Allow the indicated radiation level on the recorder and ratemeter
module to stabilize. Then record the radiation level indicated
for the monitor being calibrated from the ratemeter module
indicator and from the appropriate point on the recorder in
step 6.1.2.2 on Data Sheet 1.
Take a two minute scaler run and record the scaler CPM, with
the button source on the detector in step 6.1.2.3.
Remove the ]37Cs (No. 177) button source holder, containing
the button source, from the detector.
Carefully install the capstan assembly {n the sampler, the
lead shieldfng blocks and insure that the filter paper is
around the capstan.
Install the 1id on the particulate sampler and latch into
place.
Background Correction of Radiation Source Readings.
Subtract the background readings obtained in step 6.1.1.4 from
the associated button source readings obtained in steps 6.1.2.2
and 6.1.2.3. Enter these results tn the "Corrected Source
Readings” in step 6.1.3.1 on Date Sheet 1.
Calculation of Expected Source Readings.
Obtain the "Original Source Reading" and the date of the

137

"Original Source Reading” for the Cs (No. 177) button

. 4.0 131 320




6.1.4.2

6.1.4.3

6.1.5

6.1.5.1

6.1.5.2

6.1.5.3

2612-R2
e Revision 0
11/1/77
source from the Isotopic Calibration section of MTX-123, and

record this data on Data Sheet 1.

NOTE: Reference - Victoreen Technical Manual for Unit #2.

Calculate "t® to the nearest month. "t" is the time elapsed

between the “Original Source Read}ng“ (CPM) date and the date

of the source data taken for this calibration.

Calculate the expected source reading using Table 1. Enter

the expected source reading on Data Sheet 1. Calculate + 15%

tolerance and enter this on Data Sheet 1.

Comparison of Corrected Source Readings (Actual) and the

Excepted Source Readings.

Compare the "Corrected Source Readings" with the "Expected

Source Reading”. The scaler value of the “Corrected Source

Reading" should be within + 15% of the "Expected Source Reauing”

value. Record this in step 6.1.5.1 of Data Sheet 1.

Compare the'value cbtained from the "Corrected Source Reading"

of the ratemeter with the value of the “Corrected Source

Reading” of the scaler. The "Corrected Source Reading" for

the scaler should be within one minor division of the ratemeter

value of the "Corrected Source Reading". Record this in step

6.1.5.2 of Data Sheet 1.

NOTE: A minor division on the ratemeter is the distance
between any "8" on the indicator and the next higher
mark.

Compare the value obtained from the "Corrected Source Reading"

of the recorder with the value of the "Corrected Source Readings"

of the scaler. The reading should be within one minor division

of the recorder scale. Record on Data Sheet 1.

B 131 321




6.1.5.4

6.1.6

6.1.6.1

6.1.6.2

6.1.6.3

6.1.6.4
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NOTE: A minor division of the recorder is the distance

between any "9" on the scale and the next higher
mark.

If the readings do not compare within the tolerances allowed,

document this as a deficiency on ;n “€/0" sheet.

NOTE: If any deficiencies are noted, they will be corrected
per section 6.1.8 of this procedure.

Verification of "Alert” and "High" Alarm Setpoints.

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

6.1.6.1 of Data Sheet 1.

HNOTE: The alarm setpoints must be obtained from 2105-1.12.

Open the signal and 16V 1inks at the rear of Panel 12 for the

monfitor being calibrated.

NOTE: For HP-R-223 and HP-R-224 the signal and 16V 1links
are located in the back of the monitor.

CAUTION: Adjust the pulse repetition rate of the Signal
Generator (Section 5.1) to zero prior to connecting
it to the ratemeter. ~

Connect the fulse generator to the signal input connector and

adjust the pulse cenerator for a negative polarit} with a 1.0

volt amplitude, zero repetition rate, and a 1.0u sec. 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 6.1.6.4 on Data Sheet 1.

Acknowledge all the associated alarms.

6.0




6.1.6.6

6.1.6.7

6.1.6.8

6.1.6.8.1

acyY 210N UV

11/1/77
Continue to slowly increase the pulse repetition rate until
the "High® alarm light energizes. Record the ratemeter reading
at which the "High" alarm was tripped in steo 6.1.6.§ on Data
Sheet 1.
Compare the tripped “Alert" and "High" alarm trip setpoints
with the required setpoints which were entered in step 6.1.6.1
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

H0Tz in step 6.1.5.2 of this procedure.

Disconnect and remove the pulse generator, then reconnect the
detector signal{ and 16V links. ;
Place the function s;1ector switch on the readout module for
the monitor being calibrated in the "CAL" position. Note on
Data Sheet 1 if the Ratemeter stops at the Cal. mark.

Depress the "Alert" alarm pushbutton and record the "indicated
setpoint® ratemeter reading in step 6.1.6.8.1 on Data Sheet 1.
Release the "Alert” alarm pushbutton. Compare this reading
with the ratemeter reading at which the "Alert“ alarm tripped
in step 6.1.6.4. The value obtained in this step must agree’
with the value obtained in step 6.1.6.4. The tolerance is
minus zero plus one minor division of the ratemetey scale; see
NOTE in step 6.1.5.2 of this procedure. If the setpoint is
not within the tolerance allowed, document this as a deficiency

on "E/D“ sheet.

7.0
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6.1.6.8.2 Depress the "High" alarm pushbutton and record the "indicated
setpoint" ratemeter reading in step 6.1.6.8.2 on Data Sheet 1.
Release the "High" alarm pushbutton. Compare this reading
with the ratemeter reading at which the "High" alarm tripped
in step 6.1.6.5. The value obta;ned in this step must agree
with the value obtained in step €.1.6.5. The tolerance is
minus zero, plus one minor division of the ratemeter scale;
see NOTE in step 6.1.5.2 of this procedure. If the setboint
is not within the tolerance allowed, document this as a
deficiency on an "E/0" Sheet.
6.1.6.9 Return the function selector switch to the "OPER” position.
6.1.7 Determination of Check Source Readings.
6.1.7.1 Racord orijinal CS Reading (obtained from MTX123) on Data
Sheet 1. Depress the “CS"™ pushbutton. After the reading has
stabilized, determine the number of counts per minute that the
reading inc;eased above background. Record the value in step
6.1.7.1 on Cata Sheet 1.
6.1.7.2 Return the RMS Interlock Defeat Switch if applicable frcm the 2
DEFEAT to the NORMAL position on Peznel 12.
6.1.8 Deficiency Corrections.
NOTE: If any deficiencies were found, they must be corrected
using the calibration procedures of Appendix A,
using the applicadle sections described below.
6.1.8.1 If the scaler CP% does not agree with the required CPM within
the tolerance specified, perform Secticn A.1 through A.6.
6.1.8.2 If the recorder or the panel meter dces not agree with the
scaler CP% within the tolerance specified, or if the Ratemeter

did not stop on the Cal. mark perform section A.8.

8.0 ; '
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6.1.8.4
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1f the "Alert” and “High" alarm test results are out of tolerance,
perform Section A.9.

If any adjustments were made, repeat sections 6.1.1 é?rough

6.1.8. Record the final values on Data Sheet 1 marked "As

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

for the deficiencies found on the monitor being calibrated. to

the H.P. Supervisor and to the I3C Engineer.

6.2 Calibration Check of Atmospheric Monitor lodine Channel.

NOTES: (1) Perform the following steps making no adjus tients

6.2.1

6.2.1.1

6.2.1.2

6.2.1.3

6.2.1.4

unless specifically required by the procedure steps.
Record data on "As Found" Data Sheet 2.

(2) Mark the individual channel recorder trace to indicate
where the “Abnormal” levels were imposed during this
calibration.

(3) Place the ”RMS Interlock Cefeat Switch, if applicable,
from NORMAL to DEFEAT per 3.1.

Background Radiation Readings.

Obtain a copy cf Data Sheet 2.

Attach the scaler (section 5.4) to the binary of the log
ratemeter toard (between R13 and R16 or R18 and R1%). Attach
the ground lead to the ratemeter chassis.

Yerify tkat the toggle switch on the analzer circuit board is
in the analyze mode, (toggle switch up).

Place the reacout module function selector switch in the

"CPER™ position.

9.0
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( 6.2.1.5 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 scaler CPM. Read the'
radiation level for the monftor being calibrated from the
ratereter module and the appropr{ate point cn the recorder
located on Panel 12 end record these values along with the
background scaler CPM in step 6.2.1.5 on Data Sheet 2.
KOTE: Data Sheet has space to record reading in the "gross
counts mode. This is only necessary if the source
"as found" readings are out of spec. and monitor
must be recalibrated.
6.2.2. Button Source Readings.
6.2.2.1 Remove the filter holder from the sampler and attach the 1339a
(No. 177) button source to the Detector using the special
source holder. Replace the filter holder. Insure the button
is tight ag#inst the Detector by pushing the center of the
source holder in firmly with a blunt device.
6.2.2.2 Allow the indicated radiation level on the recorder and ratemeter
module to stabilize. Then record the radiation level for the
monitor being calibrated from the ratemeter module indicator
and frcm the appropriate point on the recorder in step 6.2.2.2
on Data Sheet 2.
6.2.2.3 Take a two minute scaler run and record the scaler CPM with
the button source on the detector in step 6.2.2.3.
NOTE: Data Sheet has space to record reading in the "gross
counts mode. This is only necessary if the source
o “as found" readings are out of spec. and monitor

must be recalibrated.

10.0 131 326
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6.2.2.4
6.2.2.5

6.2.2.6

6.2.2.7

6.2.2.8

6.2.3
6.2.3.1

6.2.4
6.2.4.1

2612-R2
Revision O

11/1/77

‘JJBa (No. 177) button source from the Cetector.

1

Remove the
Attach the J7Cs (No. 177) "button source to the Detector using
the special source holder. Replace the filter holder.
Allow the indicated radiation leye1 on the recorder and ratemeter
module to stabilize. Then record the radiation level for the
monjtor being calibrated from the ratemeter module indicator
and from the appropriate point on the recorder in step 6.2.2.6
on (Cata Sheet 2.
Take a two minute scaler run and record the scaler CPM with
the button source on the detector in step 6.2.2.7.
Remove the '37Cs (No. 177) button source from the Detector.
Replace the filter holder.
Background Correction of Radiation Source Readings.
Subtract the background readings obtained in step 6.2.1.5 from
the associated button source readings obtained in steps 6.2.2.2
and 6.2.2.3. Enter these results in the “Corrected Source
Readings” in step 6.2.3.1 on Data Sheet 2.
NOTE: Data Sheet has space to record reading in the "gross
counts mode. This is only necessary if the source
"as found” readings are out of spec. and monitor
myst be recal{ibrated.
Calculation of Expected Source Readings.
Obtain the "Criginal Source Reading” and the date of the
“Original Source Reading™ for the ‘3383 (No. 177) button
source from the Isotopic Calibration Test Report section of
the MTX123, and record this data on Data Sheet 2. Two values

are called for on Data Sheet 2 Gross mode - this will only be

11.0
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6.2.4.2

6.2.4.3

5+2:5

6.2.5.1

6.2.5.2

b e

NOTE:

Revision
1117

required 1f monitor must be recalibrated. Analyzed mode
(optimized less 7%) - this {is the final reading that appears
on the Isotopic Calibration sheet.

Reference - Victoreen Technical Manual for Unit #2.
Calculate "t* to the nearest month. “t" {s the time elapsed
between the "Original Source Reading” (CPM) date and the date
of the source taken for this calibration.

Calculate expected source reading by multiplying the "original
source reading" times the decay factor frcm Table 1. Enter
expected source reading on Data Sheet 2. Calculate tolerance
and record on Data Sheet 2.

Comparison of Corrected Source Readings (Actual) and the
Excepted Source Readings. :

Comparison of actual and expected source readings.

a. Compare the "corrected” scaler source reading for ]338a

(No. 177) with the "expected"” source reading. The "corrected”

source reading should be within + 155 of the "expected” : ;

]37Cs (No. 177) “corrected” source

reading. Decay-correct

reading to date of original calibration indicated on the

Isotopic Calibration Test Report section of MTX123 (Divide

‘37Cs result from 6.2.2.6 by decay factor Table No. 1).
The decay-corrected ‘37Cs (No. 177) scaler reading must be
greater than 5% and less than 15% of the ]33Ba (No. 177)
Original Source Reading from 6.2.2.3.

Compare the value obtained from the "Corrected Source Reading”

of the ratemeter with the value of the "Corrected Source

Reading” of the scaler. The "Corrected Source Reading™ of the

12.0




6.2.5.3

6.2.5.4

6.2.6
6.2.6.1

6.2.6.2

Lult.'l'\(.
Revision 0

11/1/77

scaler should be within one minor division of the "Corrected

Source Reading" of the ratemeter. Record this in step 6.2.5.1

of Data Sheet 2.

NOTE: A minor division on the ratemeter is the distance
between any "8" on the indicator and the next higher
mark.

Compare the value obtained from the "Corrected Source Reading”

of the recorder with the value of the “Corrected Source Readings"

of the Scaler. The reading should be within one minor division
of the recorder scale. Record in step 6.2.5.3 of Data Sheet

2.

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 compare within the tolerances a2llowed,

document this as a dificiency on an “E/O" sheet.

NOTE: [f any deficiencies ar- noted, they will be corrected
per section 6.2.8 of this procedure.

Verification of "Alert” and "High" Alarm Setpoints.

Enter the required "Alert™ and "High" alarm setpoints in step

6.2.6.1 of Data Sheet 2.

gglg:' The alarm setpoints must be obtained from 2105-1.12.

Open the signal and 16V links at the rear of Panel 12 for the

monitor being calibrated.

NOTE: For HP-R-223 and HP-R-224 the signal and 16V links
are located in the back of the mcnitor, TB6 Terminal

22, 23 and 24.

13.0
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6.2.6.3

6.2.6.4

6.2.6.5

6.2.6.6

6.2.6.7

6.2.6.8

2612-R2
Revision 0

11/1/77
CAUTION: Adjust the pulse repetition rate of the Signal

Generator (Section 5.1) to zero prior to connecting

it to the ratemeter.
Connect the pulse generator to the signal input connector and
adjust the pulse generator for a ;egative polarity with a 1.0
volt amplitude, zero repetition rate, and a 1.0u sec. 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 6.2.6.4 on Data Sheet 2.
Acknowledge all the associated alarms.
Continue to slowly increase the pulse repetition rate until
the "High" alarm 1ight energizes. Record the ratemeter reading
at which the "High" alarm was tripped in step 6.2.6.5 on Data
Sheet 2.
Compare the ;tripped" "Alert" and "High" alarm trip setpoints
with the required setpoints which were entered in step 6.2.6.1
on Data Sheet 2. 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 ctep 6.2.5.2 of this procedure.
Disconnect and remove the pulse generator, then reconnect the
detector signal and 16V 1inks.
Place the function selector switch on the readout module for
the monitor being calibrated in the "CAL" position. Note on

Data Sheet 2 if the Ratemeter stops on the cal. mark.

14.0 131 430
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6.2.6.8.1 Depress the "Alert” alarm pushbutton and record the "indicated"
ratemeter reading in step 6.2.6.8.1 on Cata Sheet 2. Release
the "Alert” alarm pushbutton. Compare this-reading with the
ratemeter reading at which the "Alert” alarm tripped in step
6.2.6.4. The value obtained in ihis step must agree with the
value obtained in step 6.2.6.4. 'The tolerance is minus zero
plus one minor division of the ratemeter scale; see NHOTE in
step 6.2.5.2 of this procedure. I[f the setpoint is not within
the tolerance allowed, document this as a deficiency on "E/0"
sheet.

6.2.6.8.2 Depress the "High™ alarm pushbutton and record the "indicated”
ratemeter reading in step 6.2.6.8.2 on Data Sheet 2. Release
the "High" alarm pushbuttan. Compare this reading with the
ratemeter reading at which the "High" alarm tripped in step
6.2.6.5. The value obtained in this step must agree with the
value obtaiﬁed in step 6.2.6.5. The tolerance {s minus zero
plus one minor division of the ratemeter scale; see NOTE in
step 6.2.5.2 of this procedure. If the cetpoint {s not within
the tolerance allowed, document this as a deficiency on an
"E/D" Sheet.

6.2.6.9 Return the function selector switch to the "OPER"™ position.

6.2.7 Determination of Check Source Readings.
Record Original CS reading (obtained from MTX123) on Data
Sheet 2.

6.2.7.1 Depress the "C5" pushbutton. After the reading has stabilized,
determine the nurber of counts per minute that the reading

increased above background. Record the value in step 6.2.7.1

]
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6.2.7.2

6.2.8

6.2.8.1

6.2.8.2

6.2.8 3

6.2.8.4

2612-R2 ; ;
Revision 0 ° =ty
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Return the RMS Interlock Defeat Switch if applicable from the

DEFEAT to the NORMAL position on Pafiel 12.

Deficiency Corrections.

NOTE: If any deficiencies were found, they must be corrected
using the calibration procedures of Appendix A,
using the applicable sections described below.

If the scaler CPM does not agree with the required CPM within

the tolerance specified, perform Section A.1 through A.7.

If the recorder or the panel meter does not agree with the

scaler CPM within the tolerance specified, or if the Ratemeter

did not stop on the cal. mark perform section A.8.

If the "Alert” and "High" alarm test results are out of tolerance,

perform Section A.8. 7

[f any adjustments were made, repeat sections 6.1.1 through

6.1.8.

NOTE: A complete recalibration must be performed 1f any
adjustments are made to effect the H.V. or analyzer
window. If this is necessary the Gross Mode information
must be filled in on the Data Sheet 2.

Record the final values on Data Sheet 2 marked "As Left;.

Provide copies of these Data Sheets and "E/D" sheets, for the

deficiencies found on the monitor being calibrated. to the

H.P. Supervisor and to the I&C Engineer.

6.3 Calibration Check of Atmospheric Monitor Gaseous Channel.

NOTES: (1) Perform the following steps making no adjustments

unless specifically required by the procedure steps.

Record data on "As Found" Data Sheet 3.

16.0
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6.3.1
6.3.1
6.3.1

6.3.1.

6.3.1.

6.3.2

-1 0btain a copy of pata Sheet 3.

1171772
(2) Mark the individual channe) recorder trace to indicate

where the "Abnormal” jlevels were jmposed during this
calibration. :
(3) Place the gMs Interlocg Defeat Switch, i{f applicable,
rom NORMAL to DEFEAT per 4.1,
Background Radiation Readings.

-2 Attach the scaler (section 5.4) to the binary of the )oq

ratemster board (petyeen R13 and R16 or RIS and R14). Attach
the yround lead to the ratemeter chassis.

3 Place the readout module function selector switch tn the

"OPER" position.

4 Measure the background jevel yith a 10 minute run on the
scaler. Multiply the measured binary counts by 2 and divide by
10 minytes to obtain the background scaler cpm. Read the

radiation jeve) for the monitor being calibrated from the

background scaler cpy 15 step 6.3.1.4 on pata Sheet 3.
NOTE: The recorders for HP-R-223 and KP-R-224 are 1ocal only.

Button Source Readings,

6.3.2.1 Remove the detector from the sampler and attach the ]37Cs (No.

177) button source, in the source holder, to the detector ':gh

6.3.2.2 Replace the detector in the well and ciose the outer ghield

door.
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6.3.2.3

6.3.2.4

6.3.2.5
6.3.2.6

6.3.2.7

6.3.3
6.3.3.1

6.3.4
6.3.4.1

6.3.4.2

2612-R2
Revision 0

11/1/717

Allow the indicated radiation level on the recorder and ratemeter
module to stabilize. Then record the radiation level for the
monitor being calibrated from the ratemeter module indicator

and from the appropriate point on the recorder in step 6.3.2.2

on Data Sheet 3. :

Take a two minute scaler run and record the scaler CPH with

the button source cn the detector in step 6.3.2.3.

Remove the Detector and tutton source rolder from the sampler.
Remove the button source holder containing the ]37Cs (Mo. 177)
button source from the detector.

Re-install the detector in the sampler and close and tighten
shield door. _ .
Background Correction of Radiation Source Readings.

Subtract the background readings obtained in step 6.3.1.4 from
the associated button source readings obtained in steps 6.3.2.2
and 6.3.2.3: Enter these results in the "Corrected Source
Readings" in step 6.3.3.1 on Oata Sheet 3.

Calculation of Expected Source Readings.

Obtain the "Original Source Reading” and the date of the

]37Cs (No. 177) button

"Original Source Reading” for the
source from the Isotopic Célibration section of the MTX-123,

and record this data on Oata Sheet 3.

ROTE: Reference - Victoreen Technical Manual for Unit §2.
Calculate "t" to the nearest month. “t" {is the time elapsed

between the "Original Source Reading” (CPM) date and the date

of the source taken for this calibration.
18.0 131 334

S S, Sast it U R ISR R
P R L e



6.3.5

6.3.5.1

6.3.5.2

6.3.5.3

6.3.5.4

£L01L=-RC
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11/1/77

Calculate the expected source reading using Table 1. Enter

the expected source reading on Data Sheet 3. Calculate the +

15% tolerance and enter this on Data Sheet 3.

Comparison of Corrected Source Readings (Actual) and the

Excepted Source Readings. :

Compare the "Corrected Source Readings"” with the "Expected

Source Reading". The.scaler value of the "Corrected Source

Reading" should be within + 155 of the "Expected Source Reading"

value. Record this in step 6.3.5.1 of Data Sheet 3.

Compare the value obtained from the "Corrected Source Reading"

of the ratemetar with the value of the "Corrected Source

Reading” of the scaler. The "Corrected Source Reading" for

the scaler should be within one minor division of the ratemeter.

Record this in step 6.3.5.2 of Data Sheet 3.

NOTE : A minor division on the ratemeter is the distance
between any "8" on the indicator and the next higher
mark. ; : ;

Compare the value obtained from the "Corrected Source Reading” :

of the recorder with the value of the "Corrected Source Readings”

of the scaler. The reading should be within one minor di;ision

of the recorder scale. Record ¢n Data Sheet 3.

NOTE: A minor divisfon of the recorder is the distance
between any “9” on the scale and the next higher
mark. :

If the readings do not compare within the tolerances allowed,

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

19.0 2




6.3.6
6.3.6.1

6.3.6.2

6.3.6.3

6.3.6.4

6532050
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NOTE: If any deficiencies are noted, they will be corrected
per section 613.8 of this procedure.

Verification of "Alert” and "High” Alarm Setpoints. s

Enter the required “Alert” and "High" alarm setpoints in step

6.3.6.1 of Data Sheet 3.

NOTE: The alarm setpoints must be obtained from 2105-1.12.

Open the signal and 16V links at the rear of Panel 12 for the

monitor being calibrated.

NOTE: For HP-R-223 and HP-R-224 the signal and 16V 1inks
are located in the back of the monitor, T37 term.
22, 23 and 24.

CAUTION: Adjust the pulse repetition rate of the Signal
Generator (Section 5.1) to zero prior to connecting
it to the ratemeter.

Connect the'pulse generator to the signal input connector and

adjust the pulse generator for a negative polarity with a 1.0

volt amplitude, zero repetition rate, and a 1.0v sec. pulse

width,

Slowly increase the pulse repetition rate until the “Alert”

alamm light energizes. Record the ratemeter reading at which

the “Alert" alarm was tripped in step 6.3.6.4 on Data Sheat 3.

Reset all the associated alarms.

Continue ts slowly increase the pulse reretition rate until

the "High" alarm light energizes. Record the ratemeter reacing

at which the "High® alarm was tripped in step £.3.6.5 on Data

Sheet 3. 7

20.0
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: 6.3.6.6
6.3.6.7
6.3.56.8
6.3.6.8.1
6.3.6.8.2

LTS
Revisicn 0
1171777
Cozpare the tripped “"Alert” and "High® alara trip setsgints

with the regquires setpoints which were entersd in step §.3.6.1

cn Data Sheet 3. The observed setsgint shoulsd sgual the
required satpoint. The tclerance on these setzoinss is 3lus
Zerg, minus cne ainor divisicn of the ritemeter szale. See
NOTE in step §.3.5.2 of %his arocecure,

Disconnect and remove the pulse gereritor, thea recannect th
cetectar signal and 167 links.

Place the fuynction selector switch oa the readcut module for
the monitsr Seing calibrated in the "CAL™

position. Note on

Cata Skee: 3 {f the Raze=e:er s:zp cn the Tal. =ari.

Ceore=ss the "Aler:” alarm gushbuslcn and recaed the “indicated
set30int® ratemezer reading in step 5.3.6.3.1 cn Data Sheet 3.
Reiease the “Aler:” alarm pushbutlon. Campars this reading
with the ratemeter reading at which the "Aler:t® alarm tripgped
in step 6.3.5.4. The value obtaired fn this step =ust agree
with the value obtaired in step 6.3.5.%. The tglerance is
minus zerd, plus one ainor divisicn of the ratemeter scale;
see NOTE in step 6.3.5.2 of this grccedure. (f the sezpoint

13 not within the tolerance allowed, document this as a deficiency
on "E/D" shest.

Cepress the “"High® alarm pushbutton and record the “indfcated
setpoint® ratemeter resding in step 5.3.6.8.2 on Data Sheet 3.
Release the “High" alarm pushbutton. Compare thfs reading

with the ratemeter reading at which the “Hizh" alarm tripped

21.0
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with tre valie obtained in step 6.3.6.5. The tolerance is

ainus 0, plus cre =iror division of the rateceter scale: see

NOTE in step 5.3.3.2 of :nis procecdure. [f tne setpoint is

not within the toieraince 3llowed, document this as a deficiency
on an "2/0° Sheet. l

6.3.6.3 Rezurn the functicn selecior switch to the "CPER™ position.

5.3 Determination of Check Source Reacings.

6.3.7.1 Depress the "CS" pushtuttcn. After the reading has stabilized,
determine the aucter of counts per sinute that the reading
increased 25ove background. Record the vailue in step 5.3.7.1
on Jata Sheet 3.

6.3.7.2 Return the PMS Intarlcck Cefeat Switch i€ applicable ¢rom the
OEFEAT to the KCAMAL position on Panel 12.

6.1.3 Deficiency- Corrections.

‘ NOTE: If any ceficiencies were found, they must be corrected
u;ing the calibration procedures of Appendix A,
using tne applicable sections described below.

6.3.8.1 If the sczler CPM does not agree with the required CPM within
the tolerance specified, perform Section A.1 through A.6.

6.3.8.2 If the recorder or the panel meter does not agree with the
scaler CPM within the tolerance specified, or if the Ratemeter
did not stop on the Cal. mark, perform section A.8.

6.3.8 3 If the "Alert" and "High* alarm test results are out of tolerance,

perform Saction A.S.
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( 6.3.8.4 If any adjustments were made, repeat sections 6.1.1 through

6.1.8. Record the fina[ values on Data Sheet 3 marked “"As
Left". Provide copies of these Data Sheets and "E/0" sheets,
for the deficiencies found on the monitor being calibrated, to
the H.P. Supervisor and to the Iic Engineer.

7.0 ACCEPTANCE CRITERIA

7.1 Acceptance criteria as noted on Data Sheets.

23.0
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RADIATION MOMITORING SYSTEM ATMOSPHERIC MONITOR CALIBRATION

WABNING: Prior to placing the RMS i{:terlock defeat switch, i1f applicable. in
defeat, permission must be granted by the Shift Supervisor/Shift Foreran,
the defeat switch key ohtained from the Shift Foreman, and entry made

in the Control Room Log.

PROCEDURE

STEP NO. |CHANNEL HP-R PARTICULATE AS FOUND

6.1.1.4 ‘aackgrounﬂ - Sca’iar Reading CPM CPM
| Recorder Reading CcPM CPM
| Ratemeter Reading : CPM CPM
6.1.2.3 |Source Reading (‘37Cs) Scaler Reading CPH CPM
6.1.2.2 Recorder Reading CPM CPM
6.1.2.2 | Ratemeter Reading CPM CFM
6.1.3.1 [Correct Source Reading (]37Cs)

Scaler Reading

Recorder Reading

Patemeter Reading

Original Source Reading ('37cs)

Date

6.1.4.2 | (t) Decay Time in mos. MOS

6.1.4.3 |Expected Source Reading (]37Cs) CPM

-15% Tolerance CPM

+15% Tolerance CPM
|
Corrected Scaler Source Reading Yes Yes |
within 15% of Expected No :

A0 - l3\ 540
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PROCEOURE
STEP H0. | CHANMEL HP-R PARTICULATE AS FOUND |AS LEFT
6.1.5.2 |Panel Meter within one minor division Yes Yes

of Scaler No
6.1.5.3 |Recorder within one minor division Yes Yes

of Scaler

If yes was indicated in step 6.1.5.1; 6.1.5.2 +
6.1.5.3 no adjustments will be necessary to the
source calibration and the above "as left" column
will be left blank. If no was indicated in any
of the steps adjustment must be made per

procedure and the “as left” column must be

filled fn.
6.1.6.1 |Required setpoints: Alert CPM
High CPM
6.1.6.4 | Tripped 2lert setpoint CPM CPM
6.1.6.5 |Tripped high setpoint CPM CPM
6.1.6.6 | The observe setpoint must be within Alert: Alert:
the required by plus zero, minus Yes Yes
one minor division No
Tripped stpt < Required + zero  |High: High:
(-) minor
div. |Yes Yes
No |
6.1.6.8 |Ratemeter indicates in the cal. mark. Yes Yes
No i

25.0
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PROCEDURE
STEP NO. |CHANNEL HP-R PARTICULATE AS FOUMD |AS LEFT
6.1.6.8.1|"Indicated" alert setpoint CPM CPM
The "indicated” alert setpoint must be <
within the tripped by plus one, mjnus zero | Yes Yog =
Indicated > tripped by: +/minor div. No
iR -0/minor div.
6.1.6.8.2|"Indicated” High setpoint CPM | CPM
The "indicated” High setpoint must be Ves-——-|Yes =™
within the observed by plus one, minus zero | No__
Indicated > tripped by: +/minor div.
-0/minor div.
If yes was indicated in steps 6.1.6.6, 6.1.6.8.1
+ 6.1.6.8.2 no adjustirents will ‘ne necessary to
the alarm setting and the above '"as left”
column will be left blank. If nu was indicated
in any of the steps adjustments must be made
per procedure and the "as left"” column must be
filled out. ‘
6.1.7.1 [Original check source reading S5 =ECPM
If background i§s more than 2 times the
original check source reading then this
step is NA. e CRME|-—==—CPM
CPM indicated when CS button depressed ___CpM
Increase in background reading due to
check source Yes =] Yes =
No NA_
NA

26.0
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PROCZOURE S et
STEP NO. | CHA:NEL HP-R PARTICULATE AS FOUMD | AS LEFT
|Mark Pecorder trace with time, date,
procedure rumber and initials. Yes Yes
ATTACH a new calibration sticker Yes
| Yes
No

Place "01d calibration sticker here" or 23

explanation why you didn't. Such as: Lost,

contaminated.

The above blocks must have numbcrs where
CPM is requested if applicable and initials
of performer where Yes/No is requested.
Acceptance criteria:

A11 Yes/No blanks in the “as found”
colum marked Yes and No "as left” &ata
needed or all "as left” data Yes/No
blocks marked Yes except for 6.1.7.1 where

NA is acceptable.

27.0
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SR : Revision 0
o 11/1/77

DATA SHEET 1 (cont'd)

Test equipment used:

Model : S.N. Date Cal. due

Performed by

Date

Approved by

Date

131 544
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DATA SHEET 2

2612-R2

Revision 0

11/1/77

AADIATION MONITORING SYSV'EM ATMOSPHERIC MOMITOR CALIBRATICOH

HARNING: Prior to placing the RMS interlock defeat switch, if applicable, in

defeat, germission must be granted by the Shift Supervisor/Shift Foreman,

the defeat switch key obtained from the Shift Foreran, and entry made

in the Control Room Lug.

PROCEDURE __'"'_l
STEP NO. |[CHAMMEL FP-R PARTICULATE AS FOUND [AS LEFT
6.2.1.5 |Background - Scaler Reading CPM CPM
Recorcer Reading CFM CPM
Ratemeter Reading CPM CPM
Beckground in gross mode if "as found" is
out of spec. - Scaler CPM
Recorder CPM
Ratemeter CPM
6.2.2.3 |Source Reading - (133 Ba) Scaler CPM CPM
Recorder CPM CPM
Ratemeter CPM ! CPM
Source Reading - (133 Ba) "Gross Mode” -
only if "as found" is out of spec.
Scaler | CPM
Recorder CPM
Ratemeter |- CPM
Source Reading - (133 Ba) "Optimized" -
only required if "as found" s out of spec.
Scaler CPM
Record .
—H-5
Ratemeter CPM
29.0
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2612-R2
Revision
11/1/77

PROCEDURE
STEP NO.

CHANMEL HP-R I00INE

AS FOUND

AS LEFT

Source Reading - (133 Ba) reduced 7%
of optimized - required only {f
“as found" is out of spec.
Scaler
Recorder

Ratemeter

Source reading - (137 Cs) Scaler
Recorder

Ratemeter

Corrected source reading - (133 Ba)
Scaler
Recorder

Ratemeter

Corrected source reading - (133 Ba) -
Gross mode. This 1is only required if
"as found” was 0.0.S. and a recalibration
{s necessary. Scaler

Recorder

Ratemeter

Corrected source reading - (133 Ba) -
"optimized”. This 1s only required {1f
"as found" was 0.0.S. and a recalibration
{s necessary. Scaler

Recorder

Ratemeter

CPM

CPH

&7

1=

CPM

0
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_Sag Teo 2-77-091

2612-R2
Revisfon 0 =
11/177

PROCEDURE
STEP 0.

CHANNEL HP-R ~ 10oDINE

The corrected source reading (133 Ba) reduced
% of optimized {s the "as left" ‘data in step
6.2.2.3

| as roun | as LEFT,

6.2.4.1 |Original source reading (133 Ba)
Gross mode i CPM
Analyzed mode - optimized less 7% CPM
Original source reading Date DAY/MO/YR |
6.2.4.2 (t) Decay time in MOS. |===N08
6.2.4.3 ‘Expec:ed source reading (133 Ba)
Gross mode
Analyzed mode - optimized less 7%
-15% tolerance
+15% tolerance
6.2.5.1 | Corrected scaler source reading (step 6.1.3.1)

| within 15% of expected (analyzed mode -

optimized less 7% value)

Yes

il

Cs137

must be greater than 5% of the 8a133
and less than 15% of Ba.
5% 133Ba <]37Cs scaler reading <15% ]33Ba
5% 8a'33s

152 Ba'33.

CPM

Yes

No

CPM |

31.0
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Revision 0

11/1/77

PRUCEUURE
STEP NO.

CHANMEL HP-R 100INE

AS FOUND| AS LEFT

6.2.5.2

Panel meter within one minor division

of scaler

Yes

No

Yes

6.2.5.2

Recorder within one minor division of

scaler

Yes

No

| Yes

If yes was indicated in step 6.2.5.1,
6.2.5.2 + 6.2.5.3 no adjustment will be
necessary to the source calibration and
the above "as left” column will be left
blank. [f step 6.2.5.1 is No then a
recalibration must be done per procedure
and the “gross data" must be fé¢lled in on

the "as left" section.

If step 6.2.5.2 and €.2.5.3 were No it is
not a source calibration problem but was
high vol;age a electronic problem between
unit and adjusted the “gross data”.will
not be necessary unless you adjust the
H.V. Pot on the ratemeter during repair.
Initial that Mo H.V. adjustment was
necessary. If H.V. was adjusted

recalibrate unit per procedure.

Yes

6.2.6.7

Required setpoints Alert
High

32.0



2612-R2

: Revision 0
11/1/77 .
PROCEOURE
STEP MO0. | CHANNEL HP-R I0DINE AS FOUND| AS LEFT
6.2.6.4 |“Tripped” alert setpoint = CPM == CPM
6.2.6.5 |"Tripped" high setpoint 1 it CPMits CAM
6.2.6.6 |The trizred setpoints must be within } Alert: Alert:
the required by plus zero, minus cne ; Yeszii==
ainor division. | Yes_
Tripped < reguired by ¢ zero No
(-)one minor divisicn | High: High:
Yes
No Yesi - =
Yes
No Yés i
6.2.6.8.1{“Indicated” alert setpoint Lo O CPM
The "“indicated" alert setpoint must be
within the observed by plus one minor Yes Yesto
division. minus zero. Noo ===
Indicated > tripped by +1 minor div.
Indicated high setpoint -0.
6.2.6.8.2|"Indicated” high setpoint must be within coM| ___cou
the observ/ed by plus one minor division, Yes o foYess
minus zero. No

Indicated > tripped by +1 minor div.

-0

33.0
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- 2612-R2
Reyision 0

11/1/717

PROCEDURE
STEP NO.

'CHANNEL +P-R

[ODINE

AS FOUND

AS LEFT

!lf yes was indicated in steps 6.2.6.6,

6.2.6.3.1 and 6.2.6.8.2 no adjustments will
be necessary to the alarm settiné and the
above “as left” column will be left blank.
If no was indicated in any of the steps
adjustments must be made per procedure

and the "as left" column must be filled in.

6.2.7.)

Original check source reading

If background is more than 2 times the
original, check scurce reading then this
step is NA.

CPM indicated when CS button depressed
Observed in;rease in background reading

due to check source.

CPM

CPM

Yes

No

Yes

NA

Mark recorder trace with time, date,

procedure number and initials.

@Yes

Yes

ATTACH a rew calibration sticker.

Yes

| No

Yes

Place "01d calibration sticker here” or a

explanation why you didn't.

‘Such as: Lost or contaminated.

34.0
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. : 2612-R2
= Revision 0

i 11/1/77

The above blocks must have numbers where CFM is requested if applicable

and initials of performer where Yes/!lo is requested.

ACCEPTANCE C(RITERIA:

A1l Yes/No blank in the "as found" column marked Yes (except to
adjustment of H.V. this must be No}, and No “as left" data needed or all
“as left" data Yes/Ho blocks marked Yes except for 6.1.7.1 where NA is
acceptable.

TEST EQUIPMENT USED:

Macel SN Date Cal. due

Performed ty

Date

Approved by

Date

35.0 . : ‘3‘\. 351
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. i 2612-R2 . 2
g e ; Revision 0
e e 11/1777

RADIATICH MONITORING SYSTEM ATMOSPHERIC MCNITOR CALISRATICN

WARMING: Prior to placing the RMS interlock defeat switch, if agplicable, in
defeat, permission must be granted by the Shift Supervisor/Shif: Foreman,
the defeat switch key obtained from the Shif2 Foreman, and entry zade

in the Contr3l Room Log.

PRUCZOURE
STEP NO. ICHANNEL HP-R GAS AS FOUND (AS LEFT
6.3.1.4 |Background - Scaler Reading CcPM &W
Recorder Reading : CPM cPM
Ratemeter Reading S R
6.3.2.4 |Source Reading (137Cs) Scaler Reading ceM coM
Recorder Reading CPM CFu
Ratemeter Reading __CPM j_ CrM

6.3.3.1 |Correct Source Reading (‘37Cs)

Scaler Reading coM CPM
Recorder Reading CPM cPM
Ratemeter Reading crM CPM
6.3.4.1 |Original Source Reading (M37cq) CPM x
Date Day/Mo/Yr
6.3.4.2 (t)  Decay Time in mos. ws | >
6.3.4.3 |Expected Source Reading (]37Cs) CPM
-15% Tolerance o CPM- |
+152 Tolerance CPM
6.3.5.1 |Corrected Scaler Bounce Reading Yes Yes 3
within 152 of Expected ; No




" Revisfon 0

11/1/77 -
PROCEOURE == = !
STEP NO. !CHANNEL HP-R GAS AS FOUND AS LEFT
6.3.5.2 |[Panel Meter within cne minor division Yes 'gves
cf Scaler : %o
6.3.5.3 !RecorZer within one ainor division Yes Yes
of Scaler No
If yes was indicated in e%e2 6.1.5.1; 6.1.5.2 +
5.1.5.3 no adjustoents =ill be necessary to the
source calibraczicn and tne abcve "as left” columsn
will be lefs bdlank.  [If no was indicated in any
of 2he szeps adjusizent =ust te mace per
procedure and the “"as left” column =ust be
filled in.
6.3.5.1 [Regquired setpoints: Alert cPM _j::><::\

: High oM >'<
6.3.6.4 |Tripped aler? setpaint CcPM ceM
6.3.6.5 |Tripped high setpoint cPM c |

|
6.3.6.6 |The observe setpoint must be within Alert: (Alert:
the required by plus zero, minus Yes [ Yes
‘'one minor division No
Tripped stpt < Required + zero  |High: High:
(-) minor
div. |Yes Yes
No
6.1.6.8 |Ratemeter iridicates in the cal. mark. Yes Yes
No '

37.0
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Revision 0

Indicated > tripped by: <+/minor div.
~0/minor div.

= N
R 3
STe? NO. |CHANNEL HP-R GAS iAS FOUNO| AS LEFT
6.3.6.8.1 "Indicated” alert setpoint S CPM = EPM
The "indicated” alert setpoint must be
within the tripped by plus on#:, minus zero | Yes Yes_
Indicated > tripped by: +/minor div. No
-0/minor div.
6.3.6.8.2 *Indicated” High setpoint CPM| — CPM
The “indicated” High setpoint must be tes_ Vesiiio
within the observed by plus one, minus zero | No

If yes was indicated in steps 6.1.6.6, 6.1.6.8.1

+ 6.1.6.8.2 no adjustments will be necessary to

the alarm setting and the above "as left"

column will te left blank. Jf no was indicated

in any of the stéps adjustments must te made

per procedure and the “as left” column must be

filled out.

6.3.7.1

Original check source reading

If background is more than 2 times the
original check source reading then this
step is NA.

CPM indicated when Cs button depressed
Increase fin background reading due o

check source

CPM
CPM

Yes

No
NA

38.0
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[A-1X 54,74

g e : Revision 0 =
| S 1/ -
s PROCEDURE 1
STEP NO. CHANNMEL HP-R GAS AS FOUND| AS LEFT

i
rx Recorder trace with time, date,
pr

ocedure number and initials. Yes | Yes
ATTACH a new calibration sticker Yes
Yes
No

Place "014 calibration sticker here” or a

N

explanation why-you didn'¢. Such as: Lost,

contaminated. i

The above blocks must have numbers where
CPM is requested if applicable and initials
of perfarmer where Yes/No {s requested.
Acceptance criteria:

A1l Yes/MNo blanks in the "as found" o
column marked Yes and Ho "as left" data
needed or all "as left" data Yes/No

blocks marked Yes except for 6.1.7.1 where

NA is acceptable.

34.0
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Test equirment used:

Model S.HN.

Parformed by

Date

Approved by

Date
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: 2612-R2 :
: = Revision 0 =

; 11/1/77
TABLE NO. 1

UNIVERSAL DECAY TABLE

J0TE: The following table gives the fraction of activity of a nuclide

remaining, from 0.001 half-life o 1.000 half-life.
To use this table:

1. Divide elapsed time by the half-life (t/TB). Time must be fn
the sare units.

2. With the answer obtained fn Step 1, enter appropriate row
along the side and the column at the top. The number obtained
is the fraction of original activity remaining.

3. Multiply the original activity by this figure to obtain the
present activity {ur the amount remaining).

NOTE: The half-life of '338a s 126 months.
Decay 133Ba to the nearest month only.
Example: If a ‘;383 source was cross calibrated on 4/72, what
would the decay factor be on 9/74 (it has decay 29 months).
T%% = 125[2'8;.%%83 = 0.230
25.2
3:.38
Checking the Universal Decay Table, one would multiply
the original activity of the ]338a source on 4/72 by

0.85266 to obtain the activity value on 9/74.

41.0
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WARNING:

A.1.0
1.1
1.2

1.3

1.4

1.5

1.6

A.2.0
2.1

2.2

R
Eglgston 0

APPENOIX A
ATMOSPHERIC MONITOR CALIBRATION
Prior to placing the RMS interlock cefeat switch, if
apolicable 1n defeat, permission must be granted by the
Shift Supervisor/Shift Foreﬁan. the defeat switch key
obtained from the Shift Foreman, and entry made in the
Control Room Log.
TEST SETUP.
Inform Shif¢ Supervisor of work to bde accomplished.
Obtain and warm-up equipment, Fast rise oscilloscope, pulse
generator (low cutdut impedance), OVM and scaler are needed.
Turn applicable Bypass Switch to DEFEAT.
Turn ratemeter function switch to OPER.
Slide ratemeter from Panel 12 far encugh to make intermal
connections.
NOTE: ratemeter for HP-R-223 and HP-R-22& {s local only.
For lodine channels, place toggle switch S6 in the ANALYZE
position. Green Failure Light should be ON.
DISCRIMINATOR VOLTAGE ADJUSTMENT
Open 16V link and signal 1ink to the cetector (located at rear
of Panel 12)
NOTE: For HP-R-223 and HP-R-224 the signal and 16V 1inks
are located in the back of the monitor. Part TBS
term 22, 23 and 24, lodine TB6 term 22, 23 and 24,
Gas TB7 term 22, 23 and 24,
For lodine channels, place toggle switch on the analyzer board

fn the GROSS position.
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2.4

2.5

2.5

A.3.0
3.1

3.2

2612-R2 -

Revision 0
11/1/77

Connect oscilloscope ground lead to ratemeter chassis. Connect

signal lead to ratemeter function switch {frant deck, terminal

No. 12).

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 - 1 u sec.

Amplitude - refer to applicable Calibration Data Sheet in the
Victereen Technical Manual, "ISOTOPIC CALIBRATION
TEST REPORT". This voltage is identified as
*CLIPT.

NOTE: Set this voltase as accurately as possible using the

oscilloscope.

Adjust Discriminator Adjust potentiometer R3 on the 1cg ratemetar

board until the ratemeter just begins to count.

Disconrect pulse generator and oscilioscope and reconnect 16V

and signal links for the cetector.

BACKGROUND MEASUREMENT

Connect scaler input, using high impedance probe (Section 5.5)

to binary of log ratemeter board (842 - 1 - 30) between R13

and R16 or tetween R18 and R14. Connect scaler ground lead to

ratemeter chassis.

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 for later use.

!
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A.4.0 CALIBRATION SOURCE MEASUREMENT

4.1 Oetermine the calibration source to be used as follows:

WP-R P 137

WPR___ 1 - '3 (No. 177)

—

R 6 - 1 (No. 177)

Cs (No. 177)

4.2 Refer to "CAL. SOURCE DATA" section of the Victoreen Technical
Manual. Connect calfbration source per applicable illustration.

4.3 Reset scaler to zero and count for 2 minutes. Record CPM for
later use.

A.5.0 CALCULATICH OF EXPECTED AND REQUIRED CPM.

S.1 Refer to “iSOTOPIC CALIBRATION TEST REPORT™ section c¢f the
Victorean Technical Manual. Use the applicable Calibration
Data Sheet o0 determine original * CFM for the calibtration
source in the sampler and original *® date. (Ffor lodine channels,
use "Gross Counting Pesftion™ data).

*The original does not have to be Yictoreen original data 1f the
detector has teen repaired on site. The original is the data sheet
covered per 1[-22.1 which will also te kept in the Victoreen Manual.

NOTEz: Cetermine decay time to the nearest month and use
Table Ho. 1 to determine current "exrected” CPM.
Add the background counts obtained fn Section A.3.0
to determine “"required” CPM. Recsrd "expected™ and
“required" CP¥ for later use.

A.8.0 HIGH YOLTAGE CORRECTION.
6.1 Alternately adjust high voltage (using High Yoltsge Adjust
Potentiometer R115 on the Pcwer Supply Board) and take.0.2

minute scaler runs until measured CPM readings ore repeatable

4€.0
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A.7.0
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A.8.0
8.1

8.2
8.3

8.4
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8.6

2612-R2

Revision 0

11/1/77

with + 3% of the "required” CPM from Section A.5.0. Take a 2

minute scaler run to verify results.

CAUTICN: DO NOT EXCEED 1400 vODC.

Remove calibration source and take a 10 minute background run

to ensure that H.Y. adjustments have not altered background

CPM enough to invalidate the + 3% agreement.

ANALYZER 80ARD ADJUSTMENT (ICOINE CHANNELS OHLY).

Adjust *he analvzer board in accorcance with Appendix. B.

LCG FATEMETER 30ARD CALIBRATICN.

Insure function switch-is in the oper. pasition. Oﬁen 16V and

signal links at rear cf Panel 12.

HOTE: For HP-R-223 and 'iP-R-224 the signal and 16V links
are located in the back of the manitor.

For lodine Channels, ensure S8 is in the GROSS position.

Adjust the Zero Set Fotentiometer R3% until the panel meter

reads approximately 1/4" belcw the 10 CFM mark.

Connect pulse generator ground lead to ratemeter chassis.

Connect signal lead to function switch blue wire.

Connect cscilloscope ground lead to ratemeter chassis. Connect

signal lead to function switch. Connect a DVM on the lowest

range to read 0 to 1V to F102 (this is output protection fuse

for the recorder output). This fuse is label F2 on a small

board hanging on the left side of the ratemeter.

Set Puls~ Generator as follows:

47.0
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Repetition Rate: 105 CPM

Amplitude: 1 volt

Pulse Width: 1 u sec.

Pulse Polarity: Negative (-)

NOTE : The scaler should be used to ensure proper setting

of the gulse generator throughout this section.
Connect ground lead to ratemeter chassis. Connect
signal lead to function blue wire.

Adjust the output control R38 until the meter reads 105 CPM.

Adjust the pulse generator repetition rate to 102 CPM.

Slightly adjust the zero control R36 until the meter reads 102
CPM. Adjust R132 for a .2 VDOC + .02 reading on the DVM.
Adjust the pulse generator repe%ition rate to 106 CcPM.

Adjust €19, 10° CPM control until the meter reads 10°. Adjust
R128 for 1VDC +.02 reading on the UYM. Oue to the interaction
i may be necessary to switch tetween 102. 105 and 10G several
times, adjusting their respective controls until the optimum
span is achieved.

Decade all ranges from 10 through 106 to insure profer spanning.
DYM should also span correctly hetween O to 1YOC +.02'/CC.

Adjust the pulse generator for a one (1) KHz pulse repetition
rate and check Log Ratemeter for proper operation, the reading
should fall on the black ‘CAL' mark a 6x104 CFM.

Connec? oscilloscope to the junction of R39 and R40, which is
the output cf the calihration oscillation.

Adjust calibration frequency control R4S for 1 msec between

pulses.

4€.0
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Turn the function switch to the "Cal." position. The meter

indication should be on the "Cal." mark of the scale.

ALARM BOARD CALIBRATION

Insure function switch is inoperqple.

Set R20S and R214 to the extreme clockwise position.

Switch to off and connect an adjustable power supply as follows:

Positive lead to ground and negative lead to C10-R21 junction.

Connect two jumpers from the negative lead, ona to the C-12-

R22 junction and one to the C14-R23 junction.

Switch to operatc and adjust the output of the power supply to

read 10 (lowest black mark) on the OVM.

Adjust R234 until both alarns (High and Alert) energize, then

slowly back off until one or both just de-energize.

NOTE: HP-R-223 + 224 have manual reset and this step must
be done with an auto. reset function. Either hold
the reset button in or remcve jumper C and F on the

: alarm board.
Set R205 and R214 to the extreme counter-clockwise position.
Remove the DC power supply and install the pulse generator on

function switch. Set the Pulse Genera:or for:

Repetition Rate: 105 cPM

Amp 11 tude: 1 volt

Pulse Polarity: Negative (-)

Pulse Width: 1 u sec.
49.0
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Pecrease in a clockwise direction the settings of R205 (High)

and R214 (Alert) alarm set-point controls until alarms energize.

9.7 Cecrease the repetition rate ¢f the signal generator slightly
to de-energize the alarm(s) then <lowly increase, noting that
the alarm(s) energize at preédisely 105 CPM on the meter scale. :

9.8 Set the signal generator for a count rate below the alarm set-
point to de-energize the alarms.

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

9.10 Cepress the front panel pushbuttaon for the HIGH and ALERT
alarms alternately, and adjust R209 (High) and R229 (Alert)
alarm meter calibration control for a meter reading of exactly
105 CPM on the scale.

9.1 Oue to sligh 1sading effects, it may be necessary to repeat
Steps 5 through 10 for optimum calibration of the alarms.

9.11.1 If jumrer C and F were removed in 9.3 then re-install.

9.12 To make ALARM ScT POINT adjustments, proceed as follows:

a. Reset the input signal generator %o zero amplitude.

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

c. 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 control (R214) until the meter indicates
the desired CPM on the scale.

e. - The HIGH and ALZRT alarm adjustments are complete.

50.0 : 132 40D
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APPENDIX B
ADJUSTMENT OF ANALYZER CIRCUIT BOARD
(IODINE CHANNELS ONLY)
WARNING: Prior to placing the RMS interlock defeat switch if
applicable in defeat, permission must be granted by the

Shift Supervisor/Shift Foreman, the defeat switch key

obtained from the Shift Foreman, and entry made in the
—

g

Control Rocm Log. OM | / .

8.1.0  TEST SE7UP. /’__:,__/ :
1l Discornect detector{ 16V and)signal linK:)at the rear of Panel :

12.
NOTE: For HP-R-223 and HP-R-224 the signa!ink{)
are located in the tack of the monitor.
2 Ensure toggle switch on the analyzer board is in the GROSS
position {(Down).
8.2.0 PRELIMINARY WINCOW ADJUSTMENT.
2.1 Connect voltmeter between TP303 and ground on the analyzer
board. Connect positive lead to ratemeter chassis. Adjust
R313 for + 3.8 volts + 0.02 volt on the meter.
2esi2 Connect voltmeter between TP304 and ground. Connect positive
lead to ratemeter chassis. Adjust R323 for 4.2 volts + 0.02
volt on the meter. Remove the meter,
B8.3.0 UPPER AND LOWER WINDOW ADJUSTMENT.
35 Place the toggle switch on the analyzer board in the analyze

mode position (Up).

51.0



o

38

3.4

8.4.0

3.1

4.2

2612-R2

Revision 0 5°

117177
Connect pluse Generator qraund lead to ratemeter chassis and
signal lead to blue wire of function switch. Set pulse generator

as follows:

Repetition Rate: Approximately 2000 pps.
Polarity (Pulse): Negative (-).

Pulse Width: 1 u sec.

Amplitude: less than 1 volt.

Connect oscilloscope ground lead to ratemeter chassis and
signal iead to the junction of C310 and C304 or TP302 on the
analyzer beard.

Gradually increase the input pulse height while cbserving the
ratemetar meter response and the outout af the linear amplifier
on the oscil]oscope.’ The ratemeter meter should indicate
dcwnsciie except when the input pulse height is within the 10%

]33. I1f the window wid%th agpears to be less than

windcw of Ba

or gragtar than the desired value, or multiple windows are

observed, readjust ty repeating steps 8.2.1 thru 8.3.4.

AOJUSTHENT OF LINEAR AMPLIFIER GAIN 70 CENTER '33Ba PULSE :!

THE WiNCCH.

Reconnec: the detector T6% and signal links at the rear of

Panel 12.

NOTE: For HP-R-223 and HP-R-224 the detector 16V and
signal links are located in the rear c¢f the monitor.

Cbtain maximum countrate on the ratemeter meter by adjusting

(R334) Linear Amplifier Gain Control.

52.0
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NOTE 1:  The oscilloscope should be used as an aid in centering
the 356 Kev ‘3383 pulse in the window. Of the three
133Ba pulses which are produced, the 356 Kev pulse
fs the one with the highest voltage ragnitude. Gain
is adjusted so that the magnitude of this pulse 1s
4.0 volts at the window.

NOTE 2:  While 2djusting the Fine Gain Control R334, use the
oscilloscope to determine which directicn of rotation
DECREASES the gain. This information will be used
in the next step. | ! ;

ROTE 3 0.2 minute scaler runs should be used in conjuncticn
with gain adjustments to determine when maximum CPM
has been achieved.

ADJUSTMENT OF LINEAR AMPLIFIER GAIN TO CENTER 70DINE PULSE IN

THE WINDCW.

NOTE: The gain of the linear amplifier will now be readjusted
so that iodine pulses will be centered in the window.
Since the energy of Iodine is slightly higher than
for ]338a. it will be necessary to decrease the gain
settings that were made in the last step above.

Rezero the scaler and run a two minute count. Record this

value for later use,

REDUCE gain slightly using control R334 (CCW on R334 reduces

gain) and run another 2 minute count. Repeat this step until

count rate is 7% less than that recorded for Step 5.1.

NOTE: Any change in the setting of R334 will cause a

decrease in count rate. It {s important that the 7% .

53.0 - -
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decrease be obtained by reducing the gain and nct by

Iodine pulses are now centered {n the window.
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