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1 • 0 PURPOSE . 

TliREE MILE ISLAliO NUCLEAR STATION 

UIHT 12 SURVEILLANCE PROC£DURE 2612-RZ 

ATMOSPHERIC RAOIATIOII �ONITORS CAUBRATH>t� 

2612-RZ 
Revfsion 0 
11/1/77 

To provide the steps necessary for uniform calibration of all the 

a���ph�ric radiation monitors, which are not covered in the Technical 

Specifications for Unit 12. 

2. 0 SUR'IEILLANCE F�EOUENCY 

2.1 Frequency- at least once per 18 months (R) 

3.0 LIMlTS AIIO PRECAUTIONS 

3.1 Prior to placing the RHS defeat fn defeat, permission must �e 

granted by the Shift Supervisor/Foreman, the defeat suitch key 

obtained from the Shift Foreman, and entry made in the Control Room 

Log. 

3.2 The instru�ent 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. 

3.3 Comply with AP1002 and AP1003. 

3.4 All test equiprr.ent shall be traceable to the llational Bureau of 

� � Standards and be within its current calibration period per AP1022. 

3 • � 4.0 LOCATION OF SYSTEM/ASSEMBLIES 

'l_,.<o See Table 1. 

I 
\ 

5.0 EQUIPMENT RECUIRED 

5.1 Pulse Generator (Hew left Packard Hodel 8005A or equivalent). 

5.2 137cs (No. 177) Button Source. 

5.3 133Ba (No. 177) Button Source. 

1.0 
131 3�6 
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5.4 

5.5 
·5.6 

5.7 

6.0 

6.1 

Scaler (Hewlett Packard Model 5201L cr equivalent). 
Oscilloscope (Tektronic Hodel 466 or equivalent). 

10:1 Scope Probe. 

Digital Voltmeter Fluke 860r; or equivalent. 

PROCEDURE 

2612-R2 
Revision 0 
11/1/77 

Calibration check of Atmospheric Monitor Particulate Channel. 

NOTES: (1) Perfonn the following steps ��king no adjustments 

unless specifically required by the procedure steps. 

Record data on "As Found" Data Sheet 1 .  

(2) Perfonn 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. Wfth the cover open, continue to run the sampler 

a i r  pump for five minutes. 

5. Close the sampler outlet valve and quickly turn 

off the sampler air pump. 

6.  calibrate appropriate monitor per section 6.1. 

6 . 2 .  and 6.3. 

2.0  

131 318 
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7.  Ucon comoleting this procedure , return the 

monitor 12, normal � first closing the carticulate 

sa mpler� and then opening the samoler 

isolation valves_� starting the monitor 

��· 
(3) Mark the individual channel recorder trace to indicate 

where the "Abnormal" levels were imposed during this 

calibration. 

6.1.1 Background Radi ation 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 (Section 5.4) to the binary of the log 

r�temeter 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 thP. background level with a 1 0  minute run on the 

scaler. Mul tiply the measured binary counts by 2 and di vide 

by 10 minutes to obtain the background scaler CPH. Read the 

radia tion level for the monitor being cali brated from the 

ratemeter module and the appropriate point on the recorder 

located on Panel 12 and record these val�es a long with the 

background scaler CPH in step 6.1.1.4 on Data Sheet 1 .  

NOTE: The recorders for HP-R-223 and HP-R-224 �re local 

only. 

6 . 1 . 2 Button Source Readings. 

3.0 

13i 319 
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6 . 1 . 2 . 1  With the lid off the moving filter pape r particulate monitor 

sampler, rerr�ve the lead shie lding b l oc ks and capstan assembly 

f rom the monitor. Attach the 13 7cs (flo. 1 77) button source, 

in the source holder, to the detector. 

NOT E: The detector is net taken out of the samp ler. 

6 . 1 . 2 . 2  A l l ow the indicated radiation level on the recorder and ratemete r 

module t o  stabilize. Then record the radiation level indicated 

for the monitor being calibrated f rom the ratemete r module 

indicator and f rom the appropriate point on the recorder in 

step 6 . 1 . 2 . 2  on Data Sheet 1 .  

6 . 1 . 2 . 3  Take a two minute scaler run and record the scal e r  CPM, with 

the button source on the detector in step 6 . 1  .• 2 . 3 .  

6 . 1.2.4 Remove the 1 37cs  (No. 1 77} button source holder, containing 

the button �ource, from the detector. 

6 . 1 . 2 . 5  Careful l y  insta l l  the capstan assembly fn the sampler, the 

lead shielding blocks and insure that the filter paper is 

around the capstan. 

6 . 1 . 2 . 6  Insta l l  the lid on the pa rticulate samp ler and latch into 

place. 

6.1.3 Backg round Correction of Radiation Source Reading s .  

6. 1.3. 1 Subt ract the background readings obtained in step 6 . 1.1.4 f rom 

the associated button source rtadings obtained in steps 6 . 1 . 2 . 2  

and 6 . 1 . 2 . 3. Enter these results fn the "Corrected S ource 

Readings" in step 6 . 1 . 3 . 1  on Date Sheet 1 .  

6. 1 .4 Ca lcul ation of Expected Source Reading s .  

6 . 1.4 . 1  O btain the "Original Source Reading" and the date of the 

"O riginal Source Reading" for the 1 37c s  (r•o. 1 77} button 

4 . 0  
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source from the Isotopic Calibration section of HTX-123, and 

record this data on Data Sheet 1. 

NOTE: Reference - Victoreen Technical Manual for Unit 12. 

6. 1.4.2 Calculate "t• to the nearest month. "t" is the tirr.e elapsed 

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

of the source data taken for this calibration. 

6.1.4.3 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 .  

6. 1.5 Comparison of Corrected Source Readings (Actual) and the 

Excepted Source Readings. 

6. 1.5.1 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 ReaC.:1ng" 

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

6.1.5.2 Compare the value cbtained from the �corrected Source Reading" 

of the ratemeter with the \'alue 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. 

6.1.5.3 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 .  

5.0 \31 321 
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A minor division of the recorder is the distance 

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

mark. 

6.1.5.4 If the readings do not compare within the tolerances allowed, 

document this as a deficiency on an " E/0" sheet. 

NOTE: If any deficiencies are noted, they will be corrected 

per section 6.1.8 of this procedure. 

6.1.6 Verifica tion of "Alert" and "High" Alann Setpoints. 

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

6.1.6. 1 of Data Sheet 1. 

tiOTE: The alann setpoints must be obtained from 2105-1.12. 

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

monitor being calibrated. 

llOTE: For HP-R-223 and HP-R-224 the signal and 16V links 

are located in the back of the monitor. 

CAUTIOII: Adjust the J:'Ulse repetition rate of the Signal 

Generator (Section 5.1) to zero prior to connecting 

it to the ratemeter. 

6.1.6.3 Connect the �ulse generator to the signal input connector and 

adjust the pulse renerator for a negative polarity w f th a 1.0 

volt amplitude, zero repetition rate, and a l.Ou sec. pulse 

width. 
6.1.6.4 Slowly increase the pulse repetition rate until the "Alert" 

alann light energizes. Record the ratemeter reading at which 

the "Alert" alarm was tripped 1n step 6.1.6.4 on Data Sheet 1. 

Acknowledge all the associated alarms. 

6.0 
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6.1.6. 5  Continue to slowly increase the pulse repetition rate until 

the "High• alarm light energizes. Record the ratemeter reading 

at which the "High" alarm was tr-ipped in steo 6. 1.6.5 on Data 

Sheet 1. 

6.1.6. 6 Compare the tripped "Alert" and "}iigh" alarm trip setpoints 

with the required setpoints which were entered in step 6.1.6.1 

on Data Sheet 1. The obser1ed setpoint should equal the 

required setpoint. The tolerance on these setpoints is plus 

zero, m1nus one minor division of the ratemeter scale. See 

NOTC: in Hep 6.1.5.2 of this procedure. 

6.1.6.7 Disconnect and remove the pulse generator, then reconnect the 

detector signalc;nd l�V links. 
I 

6.1.6.8 Place the function selector switch on the readout module for 

the monitor bein!f calibrated in the "CAL" position. Note on 

Data Sheet 1 if the Ratemeter stops at the Cal. mark. 

6.1.6.8.1 Depress the ."Alert" alarm pushbutton and record the "ir1dicated 

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 val�e obtained in this step must agree 

with the value obtained in step 6.1.6.4. The tolerance is 

minus zero plus OnP. minor division of the ratemetea· sc:1le; 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/0" sheet. 
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6 . 1 . 6. 8.2 Depress the "High" a l arm pushbutton and record the " i ndicated 

setpoint" ratemeter reading i n  step 6. 1 . 6.8. 2  on Data Sheet 1 .  

Release the "High" alarm pushbutton. Compare this reading 

with th� ratemeter reading at which the "High" a l arm tripped 

i n  step 6.1.6.5. The value obtained i n  this step must agree 

with the value obtained i n  step (.1 . 6.5. The tolerance is 

minus zero, plus one minor division of the ratemeter scale; 

see NOTE i n  step 6. 1.5.2 of thi s  procedure. If the setpoint 

is not with i n  the tolerance a l l owed, doc��nt this as a 

deficiency on an "E/0" Sheet. 

6. 1 . 6.9 Return the function selector swi tch to the "OPER" position. 

6. 1 . 7  Determinatio� of Check Source Readings. 

6 . 1 . 7 . 1  Record original CS Reading (obtained from MTX1 23) o n  Data 

Sheet 1 .  Depress the "CS" pushbutton. After the reading has 

stabilizeG, determine the number of counts per m inute that the 

reading increased above background. Record the value i n  step 

6 . 1.7.1 on r.ata Sheet 1 .  

6. 1 . 7.2  Return the RHS Interlock Defeat Switch if appl icable from the 

DEFEAT to the NO��L pos i tion on Ptnel 12. 

6 . 1.8 Deficiency Corrections. 

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

using the cal ibration procedures of Appendix A, 

using the applica�le sections described below. 

6.1.8.1 If the scaler CP� does not agree with the required C?H • ithin  

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

6 . 1 . 8.2 If the recorder or the panel meter dces not agree with the 

scaler C?� wi thin the tolerance specified, or i f  the Ratemeter 

dfd not stop on the Cal .  mark perform section A. B .  

8.0 
. ) ' ) ·� ·. l 3 i .. 



Ill • Ill • •  

. : . 
·�·· . . . 

261 2-R2 
Revision 0 
11/1/77 

6 . 1. 8  3 lf the "Alert " and "High" alann test results are out of tolerance, 

perfo� Section A . 9 .  

6. 1.8.4 If any adjustments were made, repeat sections 6.1. 1 \.:::rough 

6. 1 . 8 .  Record the final values qn Data Sheet 1 mar ked "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 Eng·lnee r. 

6 . 2  Calibration Check of AL�spheric Monitor Iodine Channel . 

NOIES: ( 1) Perfonn the following steps ll'.aking no adjus t:r.ents 

unless specifically required by the procedure steps. 

Record data on "As Found" Data Sheet 2. 

( 2) Hark the individual channel recorder trace to indicate 

where the "Abnormal" levels were imposed during this 

calibration . 

(3) Place the RHS Interlock Defeat Switch, if applica ble , 

from NORMAL to DEFEAT per 4 . 1 .  

6.2.1 Background Radiation Readings. 

6.2. 1.1 Obtain a copy cf Dat a  Sheet 2.  

6.2.1 . 2  Attach the scaler (section 5.4) to the binary of the log 

ratemeter toard (between R 13 and R16 or R 1 8  and R 14). Attach 

the ground lead to the r atemeter chassis. 

6 . 2. 1 . 3  Verify !hat the toggle switch on the analzer c-frcuft board is 

in the analyze mode. (toggle switch up) . 

6.2.1.� Place the readout module function selector switch in the 

"CPER" position. 

9 . 0  
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6.2.1.5  Measure the b ac kground level with a 10 minute run on the 

scaler. M u l tipl y  the measured binary co�nts by 2 and divide by 

10 minutes to obtain the background sca ler CPH. Read the 

radiation level for the aonf tor being calibrated from the 

ra te�� ter module and the appropriate point on the recorde r 

located on Panel 12 znd record these val ues along with the 

bac kground scaler CPH fn s tep 6.2.1.5  on Data Shee t 2 .  

tiOTE: Dat a  Shee t has space to record reading in the "gross 

coun t s  mode. This is on ly necessary f f  the source 

"as found" readings are out of spec . and moni tor 

must be recaltbrated. 

6 .2.2.  Button Source Readings . 

6.2.2.1 Remo ve the fi l te r  holde r from the saffiP ler and attach the 1 33aa 

(ffo. 177} button source to the Detector using the specia 1 

source holder. Replace the fi l te r  holder. Insure the button 

is tight against the De tec tor by pushing the cen te r o f  the 

source holder in firm ly with a b l un t  device . 

6.2.2.2 Al low the indica ted radiation level on the recorde r and ratemeter 

module to stabilize. Then record the radia tion level for the 

monitor being calibrated from the ra temeter module indicator 

and frorn the appropriate point on the recorde r in step 6.2.2.2  

on Data Shee t 2.  

6.2.2.3 Take a t� minute scaler run and record the sca ler CPM with 

the button source on the de tec tor in step 6.2.2.3.  

NOT E: Data Sheet has space to record reading fn the "gross 

counts mode .  This is on ly necessa rJ i f  the source 

•as foun d" readings are out of spec. and moni tor 

mus t be recalfbrated. 

10.0 131 526 
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Remove the 1 3 3e a  (No. 1 77) b utton source from the Detector. 

Attach the 1 37cs (tlo. 1 77) 'button source to the Detector usi ng 

the special source holder. Replace the fi lter holder. 

6.2 . 2 . 6  Allow the i ndi cated radiation level on the recorder a n d  ratemeter 

module to stabilize. Then record the radiation level for the 

moni tor being calibrated from the ra temeter mod ule indicator 

and from the a ppropri ate poi nt on the recorder in step 6 . 2 . 2 . 6  

on Cata Sheet 2 .  

6 . 2 . 2 . 7  Take a two minute scaler run and record the scaler CPH wi th 

the button source on the detector i n  s tep 6 . 2 . 2 . 7. 

6 . 2 . 2 . 8  Remove the 137cs (No. 1 77) button source from the Detector. 

Replace the fi lter holder. 

6 . 2 . 3  Background Correctio n  of Radiation Source Readings . 

6 . 2 . 3 . 1  Subtract the background readings obtained i n  step 6.2.1 . 5  from 

the associ ated button source readi ngs obtained i n  steps 6 . 2 . 2 . 2  

and 6.2.2.3.  Enter these res ults fn the "Corrected Source 

Readingsw in step 6 . 2 . 3.1 on Da ta �heet 2.  

NOTE: Data Sheet has space to record reading in the "gross 

counts mode. Thi s  i s  only necessary i f  the source 

•as found" readi ngs are out o f  spec. and monitor 

must be recalibrated. 

6 . 2 . 4  Ca lculation of Expected Source Readings . 

6 . 2 . 4 . 1  Obtain the •original Source Reading" and the date o f  the 

"Orig i na l  Source Rtading• for the 1 33ea (rio. 1 77) button 

source from the Isotopic Calibra tion Test Report section o f  

the HTX123, and record this data on D�ta Sheet 2 .  Two va lues 

are ca lled for on Data Sheet 2 Gross mode - thi s  will o nly be 

1 1 . 0  131 3'1.7. 
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required if monitor must be reca l i brated. Analyzed mode 

(optimized less 7:·) - this is the final reading that appe.srs 

on the Isotopic cal ibration sheet. 

NOTE: Reference - Victoreen Technical Manual for Unit  12. 

6.2 .4 .2  Calculate " t" to the nearest month. "t" is the time elapsed 

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

o f  the source taken for this cal i bration. 

6 .2 .4 .3  Calculate expected source reading by mul tiplying the "original 

source reading" times the decay factor from Table 1 .  Enter 

expected source reading on Data Sheet 2 .  Calculate tolerance 

and record on Data Sheet 2.  

6 . 2 . 5  Comparison of  Corrected Source Readings (Actual ) and the 

Excepted Source Readings. 

6 .2 .5.1 Comparison of actual and expected source readings. 

a .  Compare the "corrected" scaler source reading for 1 33sa 

(No. 1J7) with the "f:xpected" source reading. The "corrected" 

source reading should be wi thin:_ 1 5: of  the "expected" 

reading. Decay-correct 1 37cs (No. 1 77 )  "corrected" source 

reading to date of original cal ibration indicated on the 

Isotopic  Calibration Test Report section of MTX123 (Divide 
1 37cs resul t from 6.2.2 . 6  by decay factor Table No. 1 ) .  

The decay-corrected 1 37cs (No. 1 77) scaler  reading must be 

greater than 5% and less than 1 5: of  the 1 33sa (No. 1 77} 

Original Source Reading from 6.2 .2 .3 .  

6. 2.5.2 Compare the value obtained from the "Corrected Source Rea�ing" 

of the ratemeter with the value of the "Corrected Source 

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

12 .0  
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scaler should be wi thin one minor division of the "Corrected 

Source Reading" of the ratemeter . Record this in step 5 .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. 

6 .2. 5 . 3  Compare the value obtained from the "Corrected Source Reading" 

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

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

of the recorder scale. Record in step 5 . 2 . 5 . 3  of Data Sheet 

2 .  

�: A minor division on the rer.order i s  the distance 

be��een any "9" on the scale and the next higher 

mark. 

6.2. 5 . 4  I f  the readings do not compare within the tolerances a l l owed. 

document tht
"
s as a dificiency on an "E/0" sheet. 

NOTE: If any deficiencies ar� noted, they will be corrected 

per section 5.2.8 of this procedure. 

6 .2 .6  Verification of "Alert" and "Hfgh" Alarm Setpoints. 

6.2. 6 . 1  Enter the required "Alert" and "High'' a larm setpoints i n  step 

6.2.6.  1 of Data Sheet 2.  

NOTE: The alarm setpoints must be obtained from 2105-1 . 12 .  

6 .2 .6 .2  Open the signal and 1 6V links at  the rear of Panel 12  for the 

monitor being calibrated. 

NOTE: For HP-R-223 and HP-R-224 the signal and 1 6V l i nks 

are located in the back of the monitor, TB6 Terminal 

22. 23 and 24. 

1 3.0  
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CAUTION: Adjust the pulse· repetition rate of the Signal 

Generator (Section 5.1)  to zero prior to connecting 

i t  to the ratemeter. 

6 .2.6.3  Connect the pul se generator to  the  signal input connector and 

adjust the pulse generator for a nega�ive polarity with a 1 .0 

volt amplitude, zero repetition rate, and a l .Ou sec. pulse 

width. 

6.2.6.4 Slowly increase the pulse repetition rate until the "Alert• 

alarm light energizes. Record the ratemeter reading at which 

the "Alert• a l arm was tripped in step 6.2.6.4 on Data Sheet 2 .  

Acknowledge a l l  the associated alarms. 

6.2.6.5 Continue to slowly increase the pul se.repeti tion rate until 

the "High• alarm light energizes. Record the ratemeter reading 

at which the •Htgh" alarm was tripped in step 6.2.6.5 on Data 

Sheet 2. 

6 .2.6.6  Compare the "tripped" "Alert" and "High" a larm trip setpoints 

with the required setpoints which were entered in step 6 .2 .6 . 1  

on  Data st.eet Z .  The observed setpoint should equal the 

requi red setpoint. The tolerance on these setpoints i s  plus 

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

NOTE in !tep 6.2.5.2 of this procedure. 

6 .2 .6 .7  Di sconnect and remove the �ulse generator, then reconnect the 

detector signal and 16V l inks. 

6.2.6.8 Place the function selector swftch 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. 

. .,. -. . 
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6.2.6. 8 . 1  Depress the "Alert" alarm pushbutton and record the "indicated" 

rate��ter reading in step 6.2.6.8. 1  on Oata Sheet 2. Release 

the "Alert" alar.n pushbutton. Compare this reading with the 

ratemeter reading at �hich the "Alert" a l arm tripped i n  step 

6 .2.6.4.  The value obtained i n  this step must agree with the 

val ue obtained in step 6.2.6.4.  The tolerance is minus zero 

p l us one minor division o f  the ratemeter scale; see �{QTE i n  

step 6.2. 5.2 o f  this procedure. I f  the setpoint is not within 

the tolerance al lowed, document this as a deficiency on "£/0" 

sheet. 

6.2.6.8.2  Depress the "High" alar.n pushbutton and record the " i ndicated" 

ratemeter reading in step 6.2.6.8.2  on Data Sheet 2 .  Rel ease 

the "High• a l arm pushbutton. Compare this reading with the 

rate!T.eter reading at which the "High" alarm tripped i n  step 

6 .2.6.5 .  The value obtained fn  this step must agree with the 

value obtained i n  step 6.2.6.5.  The tolerance is  minus zero 

p l us one minor division of  the ratemeter scale; see NOTE in 

step 6.2.5.2 of  this procedure. I f  the !etpoint is not within 

the tolerance al lowed, document this as a deficiency on an 

"£/0" Sheet. 

6.2.6.9  Return the function selector swi tch to the "OPER" pos i tion. 

6 .2 .7  Determination of  Check Source Readings. 

Record Original CS reading (obta ined from HTX123) on Data 

Sheet 2.  

6 .2.7.1  Depress the ·cs· pushbutton. After the reading has stab i l i zed, 

determine the nu�ber of counts per minute that the reading 

increased above background. Record the value fn step 6 .2 .7 . 1  

15 .0  \ 3 1 )�1 
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Return the RMS Interlock Defeat Switch i f  appl icable from the 

DEFEAT to the NORMAL position on Panel 12. 

6.2.8 Deficiency Corrections. 

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

using the cal ibration procedures o f  Appendix A, 

using the appl icable sections descr i bed below. 

6.2.a.1 I f  the scaler CPH does not agree with the required CPM within 

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

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

scaler CPH within the tolerance specified, or i f  the Ratemeter 

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

6.2. 8  3 I f  the "Alert" and "High" alarm test results are out o f  tolerance, 

perform Section A.a.  

6.2.8.4 [f any adjustments were made, repeat sections 6. 1 . 1  through 

6. l . a. 

NOTE: A complete recal ibration must be performed if any 

adjust��nts are made to effect the H .V .  or analyzer 

window. I f  this is  necessary the Gross Mode information 

must be fi l l ed i n  on the Data Sheet 2. 

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

Provide copies of these Data Sheets and "E/0" sheets, for the 

deficiencies found on the monitor being cal i brated, to the 

H.P. Supervi sor and to the I&C Engineer. 

6.3 Cal i bration Check of Atmospheric Moni tor Gaseous Channel . 

NOTES: ( 1 )  Perform the following steps ��king no adjustments 

unless specifically required by the procedure steps. 

Record data on "As Found" Data Sheet 3 .  

... �· 
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(J) Place.the ��S Interlock Defeat Switch. ff applicable. rom NORMAL to DEFEAT per 4. 1. 6.3.1 Background Radfatfon Readings. 
6.3.1.1 Obtain a copy of Data �heet 3. 
6.3.1.2 Attach the scaler (section 5.4) to the bina� of the log ratemeter board (between R13 and R16 or Rl8 and R14). Attach the ground lead to the ratemeter chassis. 

6.3.1.3 Place the readout module function selector swftch fn the "OPER" position. 
6.3.1.4 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 r�temeter module and the appropriate point on the recorder located on Panel 12 and record these values along with the background scaler CPM fn step 6.3.1.4 on Data Sheet 3. NOTE: The recorders for HP-R-223 and P.P-R-224 are local only. 6.3.2 Sutton Source Readings. 

6.3.2.1 Remove the detector from the sampler and attach the 137cs (No. 177) button source, in the source holder. to the detector �· 6.3.2.2 Replace the detector in the well and close the outer shield door. 
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6 .3.2.3  Allow the indicated radiation level on the recorder and ratemeter 

module to stabilize. Then record the radiation level for the 

monitor being cal�brated_from the ratemeter module indicator 

and from the appt�priate point on the recorder i n  step 6.3.2.2 

on Data Sheet 3. 

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

the button source en the detector in !tep 6 . 3.2. 3 .  

6 .3.2.5 Remove the Detector and �utton source rolder from the sampler. 

6 . 3.2.6 Remove the button source holder containing the 1 37cs (rio. 1 77 )  

button source from the detector. 

6 .3.2.7 Re·install the detector in  the sampler and close and t ighten 

shield door. 

6 . 3.3 Background Correction of Radiation Source Readings. 

6 .3.3.1  Subtract the background readings obtained in  step 6.3.  1 .4 from 

the associated button so�rce 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 .  

6.3.4 Calculation of Expected Source Readings. 

6 . 3. 4 . 1  Obtain the "Original Source Reading• and the date of the 

"Original Source Reading• for the 1 37cs (No. 1 77 )  button 

source from the Isotopic C�libration section of the MTX·123, 

and record this data on Oata Sheet 3 .  

NOTE: Reference • Victoreen Technical Manual for Unit 12. 

6.3.4.2  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  
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Enter 

the expected source reading on Data Sheet 3. Cal culate the � 

15: tolerance and enter this on Data Sheet J .  

6 . 3. 5  Comparison of Corrected Source Readings (Actual ) and the 

Excepted Source Readings. 

6 .3 .5 . 1  Compare the "Corrected Source Readings" with the "Expected 

Source Reading". The scaler \·al ue of the "Corrected Source 

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

value. Record this in step 6 . 3.5 . 1  of Data Sheet 3. 

6.3 .5 .2  Compare the \"alue obtained 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 rate��ter. 

Record this in step 6 . 3.5.2 of Data Sheet 3 .  

NOTE : A minor division on the rate��ter i s  the dis tance 

between any •s� on the indicator and the next higher 

mark. 

6 . 3. 5. 3  Compare the \"alue 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 en  Data Sheet 3. 

NOTE: A min�r division of the recorder i s  the distance 

between any wg• on the scal e and the next hfgher 

marie. 

·6.3.5 . 4  I f  the readings d o  not compare within the tol erances a l l owed, 

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

19.0  

131 3 3 5  

�--·-- ·---- ----- .,_ 

· . . . 



. . . . 
• •• I •:  ( NOTE:  

� 0 1 �-K� 
Rev i sion 0 
11/1/77 

If any deficiencies are noted, they wi l l  be corrected 

per section 6. 3 . 8  of this procedure. 

6. 3. 6  Veri fication of "Alertn and "High� Alarm Setpoints. 

6. 3. 6 . 1  Enter the requi red •Alert• and "�igh• a larm setpoints in step 

6. 3. 6 . 1  of Data Sheet 3. 

liQ!S: The alarm setpofnts must be obtained from 2105-1 . 12 .  

6. 3.6 .2  Open the s ignal and 16V l inks a t  the rear of  Panel 1 2  for the 

monitor being cal ibrated. 

�: For HP-R-223 and HP-R-224 the s i gnal and l6V l inks 

are located in the back of the moni tor, TB7 te�. 

22, 23 and 24. 

CAUTION: Adjust the pulse repetition rate of the S i gnal 

Generator (Section 5 . 1 )  to zero prior to connecting 

i t  to the ratemeter. 

6. 3. 6. 3 Connect the pulse generator to the s i gnal _input connector and 

adjust the pulse generator for a negative polari ty w i th a 1 . 0  

vol t ampl i tude, zero repeti tion rate, and a l .Ou sec. pulse 

width. 

6. 3.6 .4  S l owly increase the pul se repetition rate until the •Alert" 

alarm l ight energizes. Record the ratemeter reading at which 

the "Alert• alarm was tripped tn step 6. 3. 6 . 4  on Data Sheet 3� 

R�set all  the associated alarms. 

6 .3. 5 . 5  Continue to slowly increase the pulse re�etit i on rate unti l  

the "High" a larm l ight energizes. Record the ratemeter reading 

at which the "High• alarm was tripped in step 6 . 3.6.5  on Data 

Sheet 3. 

20.0 
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6 . 3 . 6 . 6  

NOT� i n  s:e� 5 . 3 . 5 . 2  of � t s  �roce�rt. 

�etector s f ;n41 an� 161 l fn � s .  

O a u  Shee: 3 f f  tt: e  ita�ter s � p  � n  !.':e C..l .  =ar\:. 

6 . 3 . 6. 8. 1 Cep�ss the ·�lert• a l a� ��sh�u::cn �d ree�rd the " f n�i cate� 

se�oin:• r1:�:er r�adin; i n  ste� 5 . 3 . 6 . 3 . 1  en Oat! Sheet 3 .  

I n  s:ep 5 . 3 . 5.�.  ihe •1alue obt..s ir.� t n  th is step :h�St 1g�e 

with the value obtained fn step 6 . 3 . 5 . : .  The tolerance I s  

minus zero, p l us one �fnor d i v f s f cn o f  the ratemeter scal e ;  

see :l\)Tt: i n  step 6. 3 . 5 . 2  '' U' d s  �n:cedure. If the setpofnt 

is not with i n  the tol erance allawed, doc�ent th i s  as a de f i c i ency 

on "Etc• sheet. 

6. 3 . 6 . 8 . 2  Oepr!SS the "High" a l arQ pushbutton and re:ord the •tndfcated 

setpofnt• ratemeter re!dfng tn step 6 . 3 . 6 . 8 . 2  on Data Sheet 3. 

Release the �Hi gh• a l a rm  pushbutton. Compare th's reading 

with the ratemeter reading a t  which the �High" a l a rm  tri pped 

. .  

21 .0  
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�i t."l tt.e vali.re obtained i n  step 6.3.6.5. The tol erance i s  

�nus 0 ,  plus cr.e �ir.or d i v i s ion o f  the ra te�ter sca l e ;  se� 

NOTE in step 5.3 . � . 2  of :h i s  �rocedure. I f  tne setpoint i s  

not wi thin t."le tolerance a l l owed, eocucent th1s as a deficiency 

on an ·r1o· ShHt. 

6.3.6. 9  Re:�rn tr.e functicn selector switch to ��e "OFER• pos i tion. 

5.3.7 Dete�inat1on of Chec� Source Readings. 

6.3 . 7 . 1  Oegress the ·cs· pushbutton. After the r�ading has stabil ized , 

deter=ine t.�e n�er of cou;.ts per minute that the reading 

i ncreased above �ackground. Recor� the value in step 5 . 3 . 7 .1 

on Oa ta Sheet 3. 

6 . 3 . 7 . 2  Return the P.MS Interl ock Defeat Swi tch f f  app l icab le from the 

DEffAT to :he r.o��� �os i tion on Panel 1 2. 

6.3.3 Deficiency Corrections. 

If any deficiencies were found. they must be ;orrected 

using the cal i bration procedures of Appendix A ,  

using tn e  appl icable sectioni described bel ow. 

6 . 3.8. 1 I f  the sc�ler C?M does not agree wi th the requi red C?H within 

the tolerance speci fied, perform Section A . l  through A.6. 

6 . 3.8.2 I f  the recorder or the panel meter does not agree with the 

scaler C?H within the tolerance speci fied, or i f  the Ratemeter 

did  not stop on the ca t .  mark, pe�for.n section A.a. 

6.3.8 3 [ f  the "Alert" and "High" alann test resul ts are out o f  toleranct, 

perform Section A.9. 

22.0 
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6.3.8.4  I f  any adjustments were made, repeat sections �. 1 . 1  through 

6. 1 .8. !«!cord the final va1ul'!s on Data Sheet 3 ma.rked "As 

left". Provide copies of  .these Data Sheets and "E/0" sheets , 

for the deficiencies found on the moni tor being cal ibrated, to 
the H .P .  Supervisor and to the I&C Engineer. 

7.  0 ACCEPTANCE CR liE!UA 

7 . 1  Acceptance cri teria as noted o n  Data Sheets. 

23.0 
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DATA SHEET 1 11/l/77 

RAOIATlOtl MOIUTORWG SYSTEM ATMOSPHERIC MONITOR CALIBRATION 

WAQNING: Prior to placing the &� 1 1 ter1ock defeat switch, f f  appl icable ,  in 

defeat ,  permission must be granted by the Sh fft Supervisor/Shift Fore��n .  

the defeat switch key o�tained ftc� the Shift Foreman, and entry ��de 

i n  the Control Room Log. 

PROCEDURE �S FOUND STEP NO. CHANNEL HP·R PARTICULATE S lEFT 

6 . 1. 1 .4 Backgroun\S - Sca •i u· Reading l----cPH �CPH 

Recorder Reading 

C
CPM CPH tCPH Ratemeter Reading C. PH 

6 . 1 . 2 . 3 Source Rec1ding ( 137cs) Scaler Reading 1--CPH �CPH 

6 . 1 . 2 . 2  Recorder Reading 1--CPH C?H 

6 . 1 . 2 . 2  Ratemeter Reading 1--CPH CFM 

6 . 1 . 3 . 1  Correct Source Reading (1 37cs} 

Scaler Reading 1--CPH CPH t--" 
Recorder Reading 1--CPH t--CPH 

Patemeter Reading �CPH �CPH 

6 . 1 .4.  1 Original Source Reading ( 1 37cs ) 1---C?H 

Date pay/Mo/Yr 
I I 

6 . 1 .4. 2 (t )  Decay Time in mos. 1--HOS 

6 . 1 . 4; 3  Expecfed Source Reading ( 137cs ) 1--CPH 

-15: Tolerance 1--CPH 
·. 

+15: Tolerance �CPH 

6. 1 .5 .  1 Corrected Scaler Source Reading Yes Yes __ 
--

w i thin  1 5: o f  Expected Ho 

24 .0  \ 3\ 540 
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PROCEDURE 
STEP 110. CHANIIEL HP·R PARTICULATE 

6 . 1 . 5 . 2  Panel Meter within one minor dfvi
.
sion 

of  Scaler 

6. 1 .5. 3 Recorder wi thin  one minor dfvis fon 

of Scaler 

I f  yes was indicated fn step 6. 1 . 5 . 1 ;  6 . 1 . 5 . 2  + 

6 . 1 . 5 . 3  no adjus�nts w i l l  be necessary to the 

source cJl ibration and the above "as l ef:� column 

wil l  be l eft blank. I f  no �as indicated in any 

o f  the steps adjustment must be made per 

procedure and the •as l eft• col umn must be 

f i l led fn. 

6 . 1 . 6. 1  Requi red setpoints: Al ert 

High 

6 . 1 .6.4  Tripped tlert setpoint 

6 . 1 . 6. 5  Tripped h i gh setpoint 

6. 1 . 6. 6  The obser1e setpoint mu s t  b e  within 

the required by plus zero, minus 

one minor divis ion 

Tripped stpt < Required + Zl'ro 
(- ) minor 

div.  

6. 1 . 6.8  Ratemeter indicates fn  the cal .  mark. 

25.0 

. · . 

AS FOUND 

Yes --
No --

Yes --
No __ 

_CPM 

CPM 

__ CPM 

__ CPH 

Al ert: 
Yes -

No __ 

High: 

Yes -
No --

Yes --
No_ 

• . . .... 

. .... . 

2612-R2 
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AS LEFT 

Yes __ 

Yes --

r--CPM 

_CPH 

Alert: 

Yes -
High: 

Yes --
I 

Yes --

...... t., .... . .. .. ..  
. ........ .. .. � ·  -· . 
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PARTICUlATE AS FOUtiO I AS LEFT 

6 . 1 .6 .8. 1 " Ind icated" al ert setpofnt 

The " i ndicated" alert setpoint must be 

w i thin  the tri pped by p l us one. minus zero . 
Indicated > tri pped by: +/minor div.  No -

-0/minor div.  

6 . 1 . 6.8.2  " Indicated" Hfgh  setpofnt _CPH __ CPH 

The " i ndicated" High setpoint  must be Yes__ Yes __ 

w i th i n  the observed by plus one, minus zero N�-­

lndi cated > tripped by: +/minor div.  -
-0/mi nor div.  

l f  yes was indicated in steps 6 . 1 . 6 . 6 ,  6 . 1 . 6 . 8 . 1  

+ 6 . 1 . 6 . 8. 2  no adjustments w i l l  ·�'e necessary to 

the a l a rm  set�ing and the above • ·as l eft• 

column w l l l  be left blank . I f  n,, was indicated 

in any of the steps adjustr.�nts must be made 

per procedure and the "as left" column must be 

f i l led out. 

6 . 1 . 7. 1  Original check source reading 

I f  background i s  more than 2 times the 

original check source reading then this 

step fs tiA. 

CPH indicated when CS button depressed 

Increase i n  background reading due to 

check source 

__ CPH 

_CPH 

_CPH 

Yes --

No __ 

NA __ 

__ CPH 

Yes -

NA 

.-

26.0 1 3 '  5 .'! 2 
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STEP NO. CHA/UIEL HP-R PARTICULATE AS FOUND AS LEFT 

Mark Recorder trace with time, date, 

procedure rumber and initial s .  Yes __ Yes __ 

ATT�CH a new calibration sticker Yes __ 

Yes __ 

Ho __ 

Place "Old calibration sticker here" or a 1\V explanation why you didn ' t. Such as: lost, 

contaminated. 

1.--------,1 1/1\ 
The above blocks must have numbers where 

CPM is requested ff applicable and initials  

of performer where Yes/No fs  requested. 

Acceptance criteria: 

All Yes/No blanks in the �as found" 

column marked Yes and No "as left" data 

needed or all "as left" data Yes/No 

blocks marked Yes except for 6 . 1 . 7 . 1  where 

NA i s  acceptable.  

27.0 
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Test equi pment used: 

Hodel 

OATA SHEET 1 (cont ' d) 

2612-R2 
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S .M. ------- Oate ca 1 .  due ------

Perfor:red by ------'·--------

Date 

Approved by 

Date 

)\ -=- _ .,.,  -
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,.. 

�DIH!ON �OIIITORING SYSl'�H ATMOSPHER I C  MQrl liOR CAUBRAiiOII 

WAII:I HIG: Prior to placing the Rl'iS interlock defeat �·.oi tch, 1 f  appl icabl e ,  in 

defea t ,  �er.nission must be granted by the Shift Supervisor/Sh i ft Foreman , 

the defeat switch key obtained from the Sh i ft Fore�an,  and entry made 

i n  the Control Room Log. 

PROCEDURE I STEj) NO. OtAilrlEL �P-R iiARTICULATE 

6 . 2. 1 . 5  Background - Scaler Reading 

Recorder Reading 

Ratemeter Reading 

B�ekground in gross mode i f  "as found" i s  

out o f  spec. - Scaler 

Recorder 

Ratetr.eter 

6 . 2 . 2 . 3  Source Reading - ( 1 33 B a )  Scaler 

RE:corder 

Ratemeter 

Source Reading - ( 1 33 Ba) ·�ross Mode" -

only i f  "as found" i s  out of spec. 

Scaler 

Recorder 

Ratemeter 

Source Reading - ( 1 33 Ba ) "Optimized" -

only requi red f f  "as found" f s  out of spec. 

Scaler 

Record 

Ratemeter 

29.0 
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PROC OUR£ 
STEP NO. CHANtiEL HP·R lOOirfE 

Source Reading • ( 133 Ba) reduced 7: 

of optimized - required only 1 f  

"as found" 1s out o f  spec. 

Scaler 

Recorder 

Ratemeter 

6 . 2 . 2. 7 Source reading - ( 1 37 Cs } Scaler 

Recorder 

Ratemeter 

6 .2 .3 . 1  Corrected source reading - (133  Sa ) 

Scaler 

Recorder 

Ratemeter 

Corrected source reading - ( 1 33 Ba ) 

Gross mode. ihfs is only required i f  

"as found" was O.O.S.  and a recal ibration 

is necessary. Sealer 

Recorder 

Ratemeter 

Corrected source reading - ( 1 33 Sa) 

"optimized". This is only required 1 f  

"as found" was O.O.S .  and a recal fbratfon 

is necessary. Scaler 

Recorder 

Ratemeter 

30.0 
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AS LEFT 

CPH 

-

. . . 
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PROCEDURE 
STEP UO. CHA�NEL HP·R IODINE 

The corrected source reading ( 1 33 Ba) reduced 

7: of optimized is  the �as l eft" ·data i n  step 

6.2.2. 3 

6 .2 .4 . 1  Original source reading ( 1 33 Ba) 

6.2.4.2  

Gross mode 

Analyzed mode - optimized l ess 7: 

Original source reading Date 

( t )  Decay time i n  HOS. 

6.2.4. 3 Expected sour�e reading ( 1 33 Ba) 

Gross II'.Ode 

Analyzed mode - optimized less 7: 

· 1 5% tolerance 

+15: tolerance 

6.2. 5 . 1  Corrected scaler source reading (step 6 . 1 . 3. 1 )  

within 1 5: of expected (analyzed mode -

optimized less 7: value) 

2612-R2 
Revision 0 -
11/1/77 

CPH 

�0/YR, 
MOS I 

Yes_·_ Yes __ 

No_· __ 

� Tc•v Z ·7"! • tJ ' H cs1 37 must be greater than 5: of the sa1 33 

,.. M 

-

and l ess than 1 5� of Ba. 

5: 1 33
aa c1 37cs scaler reading <15% 1 33aa 

31 .0 

·. ·, 

5: Ba1 33. 

1 5% ea1 33
• 

CPH 

CPH 

Yes__ Yes....:._ 

No __ 

. . L ) i ) 47 . 
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PROCtuOREI 
STEP NO. CHAIItiEL HP-R IODINE 

6 . 2 . 5 . 2  Panel meter within one minor division 

of  scaler 

6 . 2 . 5 . 3  Recorder within one �inor division of 

scaler 

If yes was indicated in step 6 . 2 . 5. 1 ,  

6.2.5.2  + 6 . 2 . 5 . 3  no adjustnent w f l l  be 

necessary to the source cal ibration and 

the above "as left• column will  be left 

blank. lf  step 6 . 2 . 5 . 1  is  No then a 

recal i bratfon must be done per procedure 

and the "gross data• must be f�l l ed in  on 

the "as left• section. 

If step 6.2.5.2  and 6 . 2 . 5 . 3  were No it is  

not a source cal ibration problem but was 

high vol tage a electronic problem between 

uni t and adjusted the •gross data" .wi l l  

not be necessary unless you adjust the 

H.V.  Pot on the ratemeter during repai r. 

Initial that tlo H.V.  adjustment was 

necessary. If H.V.  was adjusted 

recal ibrate uni t  per procedure. 

6.2.6. 7 Required !etpoints Alert 

High 

32.0 
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'AS FOUND AS LEFT 

Yes __ Yes __ 

No 

Yes __ 

·. 
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PROCEDURE 
SH? �10. 

6 . 2 . 6 . 4  

6 . 2 . 6 . 5  

6 . 2 . 6 . 6  

6 . 2 . 6 . 8 . 1  

6 . 2 . 6 . 8 . 2  

CHA.'HIEL HP-R IODINE 

MTri pped• alert setpolnt 

' "Tripped" high setpoint 

The tripped setpoints must be within 

the required by plus zero, minus one 

ainor divis ion. 

Tripped � requi red by • zero 

(- )one minor divis ion 

" Indiclted" alert setpoint 

The " indi cate�- alert setpoint must be 

within the observed by plus one minor 

d i v i s ion , minus zero. 

Indi cated � tripped by +1 minor div.  

Indicated high setpoint -0. 

� Indi cated• high setpoint must be wi thin 

the obser1ed by plus one minor division ,  

minus zero. 

Indicated � tripped by +1 minor d i v .  

-0 

33.0 

---- -------
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AS FOUND AS LEFT 

_CP!1 __ CPH 

_CPH I __ CPM 

Alert: Alert: 

Yes --
Yes --

No __ 

High: High:  

Yes --
No __ Yes --

Yes -
No __ Yes --

CPM _CPH 

Yes Yes -- --
No -- . . . 

_CPH __ CPH 

Yes Yes -- --
No_ 

. . 
· ,.  .:·, .. ... . .. .. .... .....,',_,.:;· .. '- ·  . .......... · .. .· 



... . . . 

( 

� 10 • • . .  . . •' 

!cHAllNEL FP-R IODINE 

! I f yes was indicated in steps 6 . 2 . 6.6,  

6. 2.6.8.1 and 6.2.6.8.2 no adjus��nts wil l 

be necessary to the alarm setting 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 . 1  Original check source reading 

I f  background is more than 2 times the 

original , check source reading then this 

step is NA. 

CFM indicated when CS button depressed 

Observed increase in background reading 

due to check source. 

Mark recorder trace with time, date, 

procedure number and initials. 

ATTACH a r.ew cal ibration s ticker. 

P l ace "Old calibration sticker here• or a 

explanation why you didn ' t. 

Such as: lost or contaminated. 

34.0 

_CPH 

__ CPH 
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Yes __ Yes_ 

No __ NA __ 

NA_ 

Yes __ Yes __ 

Yes __ Yes_ 

Ho __ 

.. 

· 131 3 �) 0 ·  . . . 
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The above blocks must have numb�rs where CFM is requested i f  appl icabl e 

and initials  of performer where Yes/llo i s  requested . 

ACCEPT�UCE CRITERIA: 

Al l Yes/No blank in the •as found• col umn marked Yes (except to 

adjustment of H . V .  thi s  must be No) ,  and No •as left• data needed or a l l  

•as left" data Yes/rio blocks zr.arked Yes except for 6 . 1 . 7. 1  where N A  i s  

acceptable. 

TEST EOUIP�E�Ii USED: 

�del ------------ S.M. ------ Date Cal.  due ------------

Performed ty -------------------

Date 

Approved by 

Date 

35 . 0  
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AAOI AilO:t MO!IITORING SYSTEM A�OS?HERIC HmHTOR t;USIUTtO:� 
WAR:ttriG: Prior to placing the RMS interlock defut switch, t f appl kable, i n  

defeat ,  pen=issicn mus t  be granted by the Shift Supervisor/Shif! Fo�n. 

the defeat switch key obtained fico the Shif! ForeNn, and entry �de 

in the Contr�l Room Log. 

PROCEOUR£1-
STEP ItO CHAtlNEL HP-R . ' 

6.3. 1 .4  Background - Scaler �ading 

Recorder Reading 

Ratemeter Reading 

6.3.2.4 Source Reading c1 37cs ) Scaler Reading 

Recorder Reading 

Ratemeter Reading 

6.3 .3 . 1  Correct Source Reading ( 1 37cs ) 

Scaler Reading 

Recorder Reading 

Ratemeter Reading 

6.3.4.1  Original Source Reading ( 137es) 

Date 

6.3.4.2 I ( t )  
. 

Decay Time i n  mos. 

6.3.4.3 Expected Source Reading ( 1 37cs) 

-15� Tolerance 

. +151 Tolerance 

6.3.5.1  Corrected Scaler Bounce Reading 

within 1 5% of Expected . 

36.0 

'AS FOUND 'AS LEFT 

E� -' CPH 

: l=:  
__ crM __ OH 

__ CrH CFM 

__ CPH [ c;:H 

_C?!1 _CPM 

__ CPH _CPM 

__ CPM _CFH �CPK >< Mo,.,,.[Z 
_L 

I HOS ><.. 
__ CPH >< 
__ CPH >< 
_CPH >< 
Yes Yes - -

No __ 

\ 3 \ 
.., r· 2 
) -� 
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6 . 3 . 5 . 2  

6 . 3. 5 . 3  

?4nel Meter wf:hfn one �inor division 

of Scaler 

�, �eco�er �tt�in one minor division 

of  S�ller 

If yes �s fndfcJted in !!eP £. 1 . 5. 1 ;  6 . 1 . 5 . 2  • 

S . t . 5 . �  no :dj�s�nts •ill  �e necessarJ :o :he 

source c�l fbrl:icn and tr.e a�ve •as lef:q colu=n 

�i l l  �e lef: �tank. If no was indicated in any 

of the s:eps adjust=ent =us: :e =aee per 

procedure and ��e •as l eft• column �st be 

fi l l ed in.  

6 . 3 . 6 . 1  �eGuired setpoints: Alert 

H igh 

6. 3.6.4 j rrtpped alert setpoint 
6.3 .6 .5  liripped high setpoint 

6 . 3. 6 . 6  The obser1e setpoint r.�st be  w1thfn 

the required by plus zero, minus 

one minor divis ion 

Tripped stpt < Required + zero 

6. 1 . 6.8 Raterr.eter ir.dfcates fn the cal . 

- -- · - ---

. .  

37.0 

( · )  minor 
div. 

mark. 
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Yes __ !ves __ 

No_ , 

Yes__ Yes_ 

No_ 

__ CP!'1 
__ CPH ,_CPM 

,_._C?M ,_CFM 
Alert: Alert: 

Yes Yes - -
No_ 

High: High : 

Yes - Yes --
No 

Yes Yes - -
No __ 

. 
: 

·. 
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STEP NO. CHANNEL HP·R GAS AS fOUfiO AS LEFT 

6.3 .6 .8 . 1  •tndicated• alert setpoint __ c;:M __ CPH 

ihe " indicated" a lert setpoir.t must be 

with i n  the tripped by plus 011!: , minus zero Yes __ Yes __ 

6.3.6.8.2  

Indicated > tripped by: +/minor div.  No __ -
-0/minor div.  

• tndicated" High setpoint __ CPH __ CPH 

The " i ndicated" High setpoint rr.ust be Yes__ Yes __ 

with i n  the observed by plus one, minus zero No __ 
Indicated > tripped by: +/minor div. -

-0/minor dfv. 

lf yes was indicate� in steps 6 . 1 .6 .6 ,  6 . 1 . 6.8. 1 

+ 6 . 1 . 6. 8 . 2  no adjus��nts wil l  be necessary to 

the alarm setting and the above "as left" 

col�n wi l l  te l eft blank. I f  no was indicated 

in any of the steps adjus��nts must te made 

per procedure and the •as left" column rnust be 

f i l l ed out. 

6 .3 .7 . 1  Original  check source reading 

I f  background is more than 2 times the 

original  check source reading then this 

step i s  HA. 

CPH indicated when Cs button depressed 

Increase fn background reading due to 

check source 

_CPH 

__ CPH 

Yes --
No_. 

NA_ 

_CPH 

Yes --
NA __ 
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PROCEDURE 1 
STEP tiO. 1CHAmiEL HP-R GAS 

I -
- r.:rk Kecorder trace w i th time, date, 

rocedure number &nd ini t i a l s .  

ATi�CH a new cal ibration sticker 

Place •otd cal ibration sticker hereM or a 

explanation �ny you d f dn ' �. Such as : Lost, 

contaminated. 

I I 
The above blocks must have nu��ers where 

CPM f s  requested i f  appl i cable and i n i t i a l s  

o f  perfomer where Yes/No f s requested. 

Acceptance criteria: 

Al l Yes/rio blanks in the "as found" 

column ;r.arked Yes and rfo "as l eft" data 

needed or a l l  "as left• data Yes/No 

blocks marked Yes except for 6 . 1 .  7 . 1  where 

NA i s  acceptabl e .  

39.0 

. .. 

'o"-�'�' 
Revi s ion 0 -: 
11/1/77 

i AS FOUND I AS LEFT 

Yes Yes -- --

l ves I 

.. ] Yes --

1\ 
I 

. 

l 3 1  
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Test equtp�nt used: 

Hodel ------ S.H. ------

Perlor::1ed by -----------

Date 

Approved by 

Date 

40. 0  

-.. ..... 

Oate ca 1 .  due ------

·. 
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TABLE NO. 1 

UNIVERSAL DECAY TABLE 

2612·R2 
Revision 0 ;;-
11/1/77 

... 

tiOTE: The following table gives the fractf_on of acti v i ty of a nucl ide 

rema in ing, from 0.001 hal f-l i fe to 1 . 000 hal f-l i fe.  

To use this tabl e :  

1 .  Divide elapsed time by the hal f-l i fe ( t/� ) .  Tfme must be In 

the salfe t.:nits. 

2.  Wi th the answer obta ined In  Step 1 ,  enter appropriate row 

along the s i de and the colu�n a t  the top. The nu�ber obtained 

is the fraction of original act i vi ty rema ining. 

J. �u l tfply the or;ginat acti v i ty by thi s  fi gure to obta i n  the 

present ac:ivity c�r the amount remaining ) .  

NOTE: The ha l f-l f fe of 1 33ea f s  126 months. 

Decay 1 3 3aa to the nearest month only. 

Exampl e:  I f  a 1 �3aa source was cross cal ibrated on 4/72, what 

woul d  the decay factor be on 9/74 ( f t  has decay 29 months ) .  

29 0. 2301 
T!b • 126 129.000 • 0.230 

25.2 
3.80 
3 . 78 

. oz 

Checking the Universal Decay Tab l e ,  one woul d mul tiply 

the original activity o f  the 1 33sa source on 4/72 by 

0. 85266 to obtain the activity value on 9/74. 

r '• 

4 1 . 0  
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APPEtiOIX A 

ATMOSPHER I C  MOIU TOR "'LIBRATIOif 

WAAtl WG: Prior to placing the RHS I n terlock C::efeat switch, i f  

apol icabl e f n  defeat, permission must b e  granted by the 

Shi ft Supervisor/Shi ft Foreman ,  the defeat switch key 

obtained from the S h f f t  Foreman, and entry ��de fr. the 

Control Room Log. 

A . l . O  TEST SETUP. 

1 . 1  Info� S h i ft Supervisor o f  work to be accompl i shed. 

1 . 2  Obtain and wa�-up equipmen t ,  Fast rise osci l l �scope, pulse 

generator (low �utout Impedance ) ,  OVH and scaler are needed. 

1 . 3  Turn applicable Bypass Switch to DEFEAT. 

1 . 4 Turn ratemeter funct i on swi tch l o OPER. 

1 . 5  Sl ide ratemeter from Panel 1 2  far enough to make Internal 

connections. 

tiOTE : ratemeter for HP·R-223 and HP-R-224 i s  local only. 

1 . 6  For Iodine channel s ,  place toggle switch S6 i n  the ANALYZE 

pos i t ion. Green Fai l ure L i gh t  should be ON. 

A. 2 . 0  DI SCRIMINATOR VOLTAGE ADJUSTMEilT 

2 . 1  Open 1 6V l ink and s i gnal l i nk to the C::etector ( l ocated a t  rear 

of Panel 1 2 )  

2 . 2  

tiOTE : For HP-R-223 and HP-R-224 the s ignal and l6V l inks 

are located In the back of the monitor. Part TBS 

term 22, 23 and 24,  Iodine 186 term 22, ZJ and 24,  

Gas TB7 term 2 2 ,  2J and 24.  

For Iodine channel s ,  place toggle swi tch on the analyzer board 

in the GROSS posftfon. 

44.0 
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2 . 3  Connect osci l loscope ground l ea d  to ratemeter chassi s .  Connect 

s i gnal lead to rate��ter function switch ( front deck, tenninal 

No . 1 2 ) .  

2 . 4  Connect pulse generator ground l ead t o  ratemeter chas s i s .  

r,onnect signal lead to ratemeter function switch blue wire. 

Set up the pulse generator as fol lows : 

Repetition rate - Approximately 1 0,000 pps . 

Polarity - negative �ulse. 

Pulse Wi dth - 1 u sec. 

Ampl i tude - refer to applicable Cal i bration Data Sheet in the 

Vi ctQreen Technical Manua l , • t sOTOPIC CALIBRATION 

TEST REPORT" . Th i s  vol tage is identified as 

"CLIP". 

NOT�: Set this voltage as accurately as possible using the 

osc i l l oscope. 

2 . 5  Adjust Discriminator Adjust potentiometer R 3  on the log ratemet�r 

board until the ratemeter j u s t  begins to count. 

2.5 Disconnect pulse generator and osc i l l oscope and reconnect 1 6V 

and signal l i nks for the �etector. 

A.3.0 BACKGROUND MEASUREMENT 

3 . 1  Connect scaler input , using h i gh impedance �robe (Section 5 . 5 )  

t o  binary o f  l o g  ratemeter board (842 - 1 - 30) between R 1 3  

and Rl 6 o r  bet·Neen R I B  and R l 4 .  Connect scaler ground lead to 

ratemeter chas s i s .  

3 . 2  Reset scaler t o  zero and count for 1 0  minutes. Multiply 

binary counts obtained by 2 and d i v i de by 1 0  to obta i n  CPM. 

Record this value for later use. 

45.0 1 3 \ 3 6 1  
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A. 4 . 0  CAL IBRATIO� SOURCE MEASUREMENT 

2612-R2 
Rev i sion 0 11/l/77 

4 . 1 Oetennine the cal i brat ion source to be used as follows: 

HP-R P 1 37cs (No.  1 77 )  

HP-R 1 33
ea (No. 1 7 7 )  

HP-R G 1 37cs (No. 1 7 7 )  

4 . 2  Refer t o  ''CAL. SOURCE OATA" sec t i on o f  t h e  Vi ctoreen Techni ca l  

Manua l .  Connect cal i b ra tion source per appl i cable i l l us tra t i o n .  

4 , 3  Reset sca l e r  t o  zero and count for 2 minutes.  Record CPM for 

A . S . O  

5 .  1 

l ater lise. 

CALCULATIC'l OF EX?ECTEO ArlO REQUIRED CPM. 

Refer to " I SOTOP I C  CALIBR.\i iOil TEST REPORT" section c f  the 

V i ctoreen Techn ical  Manua l .  Use the appl i ca b l e  Cal ibration 

Data Shee: :o deter.nine o r i g i n a l  • CFM for :he ca l i b ra tion 

source i n  the sarp l e r  and original  • da te.  ( For Iodine channe l s ,  

use "Gross Counting Pos i tion" da ta ) .  

•The original  does not ha�e to be Vi ctoreen o r i g i n a l  data f f  the 

detector has teen repai red on ! i te.  The original  i s  the data sheet 

covered per I-22. 1 which wi l l  a l so be kept in the 'li c toreen Manual .  

A. 6 . 0  

6 . 1  

NOTE: OHer:nine decay t fr.".e to ·the nearest month and use 

Tab l e  llo . 1 to determine current " expected" CPM. 

Add the background counts obtained in Section A . 3 . 0  

t o  deternine "requi red" CFM. Record "expected" and 

"requi red" C?� for l a t e r  use. 

H 1 GH 'IOLT :.GE CORRECT ION.  

Al ternately adjust h i gh vol tage ( u s i ng H i gh Vol tJge Adjust 

Potentiometer Rl l S  on the Power Supp ly Board) and take . 0 . 2  

minute s c a l e r  runs unti l measured CPM readings �re repeatabl e 

46.0 
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w i th :, 3: o f  the ".requi red" C?M from Section A . S . O .  Take a Z 

minute scaler run to verify results • 

. CAUT ION: DO �OT EXCEED 1400 VDC. 

6 . 2  Remove cal i bration source and take a 1 0  minute background run 

to ensure that H . V .  adjustments have not a l tered background 

CPM enough to inv�l idate the :. 3� agreement. 

A . 7 . 0  

7 . 1  

A . 8 . 0  

AIIAL YZER 30ARO AOJUSiMENT ( I  0 0  tNE CHANNELS OtiL Y ) .  
Adjust �he analyzer boar1 i n  lccordance with �ppendix.  B .  

LOG F.AiEI-!EiER SOARD CALI3RAiiON. 

8 . 1  Insure function switch-is i n  the oper. posi ti o n .  Open 1 6V and 

s i gnal  1 inks at rear c� Panel 1 2 .  

IIOTE : For HP-R-223 and liP-R-224 the s i gnal  and 16V 1 inks 

are located in the back of the ��ni tor. 

8.2 For Iodine Channe l s ,  ensur� S6 is  i n  the GROSS pos i ti on .  

8. 3 Adj ust the Zero Set Potenti or.eter R36 unti l the panel meter 

reads approximately 1/4" belcw the 10 CPH �ark. 

8 . 4  Connect p u l s e  generator ground l ead t o  ratemeter chas s i s .  

Connect s i gnal lead to function swi tch b l ue wi re .  

8 . 5  Connect asc 1 1 1 oscope ground lead to ratemeter chas s i s .  Connect 

s i gnal lead to function switch. Connect a DVM on the l owest 

range to read 0 to lV to F102 ( th i s  is output protection fuse 

for the recorder output ) .  Thi s fuse i s  l abel FZ on a smal l 

board hanging on the left s i de of the ratemeter. 

8 . 6  Set Pul � - Generator a s  fol l ows : 

4 7 . 0  
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s.a 

8 . 9  

1 1/ 1!77 
Repe t i t i on Rate: 1 05 CPH 

Amp l i tude: vol t 

Pul se Wi dth: 1 u sec. 

Pul se Pol ari ty: Neg a t  fve ( - )  

IIOTE : The scaler should be used to ensure proper setting 

o f  the � u l s e  generator throughout this section.  

Connect ground lead to rateme ter chas s i s .  Connect 

s i gnal l ead to function bl�e wi re. 
5 �djust the out�ut control R38 u n t i l  the meter reads 1 0  CPM. 

�djust the pul se ;enerator repet i t ion rate to 1 02 CPH. 

S l ightly adjust the zero control R36 unt i l  the meter reads 1 02 

CPM. Adj u s t  R 1 32 for a . 2  VDC � . 02 reading on the DVM. 

8 . 1 0  Adjust t h e  pul se generator repe!i tion rate t o  1 06 CPM. 

8 . 1 1  Adjust C1 9 ,  105 C?H control un t f l  the meter reads 1 06 . Adjust 

i:O Z8 for l VOC �.02 reading on the D'/11. Due to the f n terJction 

i �  may be necessary to switch tetween 1 02 , 1 05 and 1 06 several 

times , adjusting the i t  respec t i ve contro l s  u n t i l  the optimum 

span i s  achieved. 

8 . 1 2  Decade al l ranges from 1 0  th·rough 1 06 t o  i nsure proper spanning. 

D'IH should a l so span correct l y  between 0 to l 'IOC �.02'/0C. 

8 . 1 3  Adjust the pul se generator for a one ( 1 )  KHz pul s e  repe t i tion 

rate and check Log Rate��ter for p roper opera t i o n ,  the read ing 

should fa l l  on the black ' �L '  mark a 6X 1 04 CFH. 

8. 1 4  Connec! osci l l oscope t o  the junction o f  R39 and R40, which I s  

the output o f  the CJl ibration osc i l l ation. 

8 . 1 5  Adjust ca l i b ration frequency control R45 for msec between 

pulses.  

4 8 . 0  

: ..... 

u {J .5 ·. 



. .. ... . . . . . .  :I 7 • • 
. .. . 26 1 2 -R2 .. ; 

Revi s ion 0 
llll/77 

8 . 1 6 Turn the function switch to the "Cal . "  pos i tion. The meter 

indication should be on the "Cal . "  mar� of the sca l e .  

A .  9 .  0 ALARM BOAAO CALIBRATION 

lnsure function switch f s  inopera bl e .  

9 . 1  Set RZOS and RZ1 4 t o  the extreme cl oc�wise pos i tion. 

9 . 2  Switch t o  off and connect an adjustable power supply a s  fol l ows : 

9 . 2 . 1  Pos i tive lead to ground and negative lead t o  ClO-RZl junction.  

9 . 2 . 2  Connect two jurr.pers from the negative lead, on� to the C - 1 2 -

R 2 2  junc:ion a n d  o n e  t o  the C1 4-R23 junction. 

9 . 2 . 3  Switch to operate and adjust the output o f  the power supply to 

read 1 0  ( l owest black mark) on the OVM. 

9 . 3  Adjust R234 unti l  both al arns (High and Alert)  energi :e .  then 

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

NOiE: HP-R-223 + 224 have manual reset and this step must 

be done wi th a n  auto. reset function.  E i ther hold 

the reset button in  or remove jumper C and r on the 

a l a r.n  board. 

9 . 4  Set RZOS and R214 t o  the extreme counter-clockwise pos i tion. 

9 . 5  Remove the O C  power supply and insta l l the pul se generator on 

function switch. Set the Pulse Genera:or for: 

Repe t i tion Rate: 1 05 C?M 

Amp l i tude: 1 vol t 

Pul se Pol a ri ty :  Negative ( - )  
Pul se W i dth:  1 � sec. 

4 9 . 0  
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9 . 6  Decrease i n  a clockwise d i rection the settings o f  R205 (High)  

and R2 1 4  (Alert)  a l a rm  set-poi n t  contro l s  unti l  a l arms energi ze. 

9 . 7  Cecrease the repe t i tion rate c f  the s i gnal  generator s l i ghtly 

to de-energize the a l a rm( s )  then � lowly Increase, noting that 

the a l a rm( s )  energize at pre�isely 1 05 CPM on the ��ter scal e .  

9 . 8  Se t the s i gnal  generator for a count rate below the a 1 3rm set­

point to ce-energ ize the a l a rms .  

9 . 9  Switch �he Function Sllector t o  the "CAL" pos i tion.  

9 . 1 0  Oe�ress the front panel pushbutton for the HIGH and ALE�T 

a l a rms  a l ternately, and adjust R209 (High} and R229 (Al e rt )  

a l a rm  meter cal ibration control for a ��te r reading o f  exactly 

1 05 C?M on the sca l e .  

9. 1 1  o�e to s l l gh l oading effects , i t  may be necessary to repeat 

Steps 5 through 10 for opti�um ca 1 i brJtion of the a l a rms .  

9 . 1 1 . 1  I f  ju:rper C and F were removed I n  9 . 3  then re- i n s ta l l .  

9 . 1 2  To make ALARM SET ?OINT adjus��nts,  proceed a s  fol l ows : 

a .  Reset the I nput s i gnal generJtor to zero a��l l tude. 

b .  Switch the Function Selector to the "CAL" pos 1 t i  on. 

c .  Depress the HIGH a l a rm pushbutton and adjust the H i gh 

a l a r.n  set-point control (R205) until the �eter indi cates 

the desi red CPM on the scal e .  

d .  Depress the ALERT a l a rm  pushbutton and adjust the Alert 

a l a rm  set-point control (R21 4 )  unti l  the meter Indi cates 

the des t red CPM on the scale.  

e .  . The H IGH and ALERT alarm adjustments are complete. 

5 0 . 0  \ 3 2 U 0 5  
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APPEND I X  B 

ADJUSTMENT OF ANALYZER C I RCUIT BOARD 

( IODINE CHANNELS ONLY) 

WARII WG: Prior to placing the R.'IS i nterlock defeat switch i f  

appl icabl e i n  defeat ,  permi s s ion must be granted by the 

Shi f t  Supervi sor/Shi ft Fore��n. the defeat swi tch key 

obtained from the Sh i ft Forema n ,  and entry ��de i n  the 

Control Rocm Log. 
r --

OfVI. J } '  
B . l . O  

1 . 1  

TEST SETUP . 

l i nl@ a t  the rear of� 
For HP-R-223 and H?-R-224 the s i gnal� i n� 

Di sconnect detecto�s i gnal 

1 2 .  

NOiC:: 

1 . 2  

are l ocated i n  the �ack o f  the moni tor. 

Ensure toggle switch on the analyzer board is in the GROSS 

pos i t i on (Down ) .  

B. 2. 0 PRELI:-IIUARY W I NDOW ADJUSTI1E�T. 

2 . 1  Connect vol tmeter bet�een iP303 and ground on the analyzer 

board. Connect pos i t i ve lead to ratemeter chass i s .  Adjust 

R31 3 for + 3 . 8  vol ts � 0 . 02 vol t on the meter. 

2 . 2  Connect vol ��ter between TP304 and ground. Connect pos i t i ve 

l ead to ratemeter chass i s .  Adjust R323 for 4 . 2  vol ts � 0 . 02 

vol t on the meter. Remove the meter. 

8 . 3 . 0  UPPER AND LOWER WINDOW ADJUSTMENT. 

3 . 1  P l ace the tog g l e  swi tch on the analyzer board i n  the analyze 

mode pos i t i on ( Up ) .  

51 . 0  
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Connect o l u s e  qenerator Qround l ead to ratemeter cha s s i s  and 

s i �nal l ead to b l ue w i re o f  function switch. Set p u l s e  generator 

a s  follows: 

Repet i : i on Rate: 

Po l ari ty ( Pu l s e ) : 

Pu l s e  :.lidth: 

Ampl i tude: 

Approximately 2000 pps . 

Nega t i ve (- ) • 

1 u sec. 

l es s  than 1 vol t .  

J . J  Cor.nect osci l l oscope ground l ead t o  ratemeter cha s s i s  and 

s i gnal i ead to the junction of C31 0  and CJ04 or TPJ02 on �he 

clna lyz2r board. 

3 . 4  Gradua l l y  increase the input pulse height wh i l e  cbserving the 

8 . 4 . 0  

raterne:er ��ter response and the outcut o f  the l i near amp l i fi e r  

o n  the osc i l loscope. The rater.eter me ter should indicate 

dcwns c a l e  except when the input pulse height is w i t h i n  the 1 0: 

window o f  ea 1 33. I f  the window width appears to be l es s  �han 

or grea:er than the desi red va l ue ,  or rnu l � i p l e  windows are 

observed, readjust �Y repea ting steps 8 . 2 . 1  thru 8 . 3 . 4 .  

AOJUSi:·lEiiT OF L I N E.:IR ,\MPUFIER GAW TO CENTE� 1 33ea PULSE W 

THE :.1 i/IC0:-1. 

4 . 1  Reconnec: the detector �\l and s i gnal 1 inks a t· the rear of 

Panel 1 2 .  

IIOTE:: For HP-R-223 and HP-R-224 the detector 1 6V and 

s i gnal l i nks are l ocated in the rear cf the mo n i tor . 

4 . 2  Obta i n  �axi�um countrate on the rateffie ter meter by adjus ting 

( R33 4 )  L i near Ampl i fi e r  Ga in Contro l .  

5 2 . 0  
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NOTE 1 :  The osci l l oscope should be use� a s  an a i d  i n  centering 

the 356 Kev 1 33aa pulse fn the w indow. Of the three 

1 33aa pulses which are produced, the 356 Kev pulse 

fs the one w i th the h i ghest vol tage �agni tude. Ga i n  

i s  adjusted � o  that the ��gni tude o f  this pul se f s  

4 . 0  vol ts a t  the w i ndow. 

NOTE 2 :  Whi l e  � dj u s t i ng the Fine Ga i n  Control R334, use the 

osc i l loscope to determine which d i rec:ion of rotat i on 

DECREASES the gai n'. Th i s  infonr.ation w i l l  be used 

in the next step. 

0.2 minute scal e r  runs shou l d  be used in conjunction 

wi th gain adjust�ents to determine when �.ax i mum C?M 

has been achieved. 

8 . 5 . 0  ADJUSTMWT O F  LINEAR A...,P L I F I E R  GAW TO CENTER IODINE ?ULSE: W 

. , . 
1 --

THE WINDOW. 

The ga i n  of the l i near ampl i f i e r  wi l l  now be readj usted 

so that Iodine pul ses wi l l  be centered in the wi ndow. 

S i nce the energy of Iodine i s  s l ightly h i gher than 

for 1 33aa , I t  wi l l  be necessary to decrease the g� i n  

settings that �ere made i n  the l a s t  step above. 

5 . 1  Rezero the sca l e r  and run a two minute count. Record this 

va l ue for l a ter use. 

5 . 2  REDUCE ga in s l i ghtly us i ng control RJJ4 (C�� on RJ34 reduces 

ga i n )  and ron another 2 minute count. Repeat t h i s  step 

count rate i s  7� l es s  than that recorded for Step 5 . 1 .  

NOTE: Any change in the setting of R334 w i l l  cause a 

decrease i n  count rate • I t  i s  important that 

5 3 . 0  .. 
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decrease be obtained by reducing the gain and. not by 

increasing it.  

5 . 3  Iodine pulses are now centered f n  the wfndow. 

l- 5 4 . 0  
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