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The intent of this procedure is 10 satisty the Technical Specifications Surveillance requirements by
providing detailed instructions in Channel Calibration and Functional Tests for the Main Steam Line
Effluent Radiation Monitors (JSONRU0138, JSQNRUD140) and the In Containment Area Radiation
Monttors (JSCARUD148, JSOBRU0149).

This procedure supersedes 36ST-8S008
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responsibility

The intent of this procedure is to satisty the Technical Specifications Surveillance requirements by
providing Cetaied instructions in Channel Calibration and Functional Tests for the Main Steam Line
Effiuent Radiaton Monitors (XJSONRUO132, XJSONRUD140) and the In Containment Area
Radiation Monitors (XJSQARUD148, XJSOBRUO148). (RCTS# 031006, 035118, 037057 and CRDR

920373
1.1 Technical Spectication Requirements
1.1.9 This procedure satisfies Technical Specitication Surveillance Reguirement 4.3,.3.1 and
Table 4.3-2, tems 1.0 and 1.E.
112 The applicable Technical Speciication Limiting Conaition for Operation number is
3.33.1.
1.1.3 There are no LCO action statements satsfied by this surveiliance 1est.
1.2 Plar Modes
121 The Technical 8pecification Survesiiance Reguirements are reguired when the plant is
n mogdes 1, 2, 3 and 4
1.22 This Surveiliance Test procedure may be performed in any piant mode.
1.3 Normal Performance intervais
1.3.1 The frequency at which this test will be routinely performed is once every 18 moriths,
This test procedure may be performed at other times for system/subsystems verification
of functional operability and/or historical data
1.4 ASME Requirermnents
None
1.5 Depanment/Section Respensibilities
151 Performance
1513 The OCS/RMS Department has primary performance responsibility for this
Surveillance Procedure.
1812 The Operanons and RMS/Chemistry Depanments have suppon
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20 BEFERENCES
2.1 implementing References
21.1 73AC-8ZZ04: Surveillance Testing
22 Developmental References
221 KAMAN Ragiation Monitoring System Technical Manuais
221.1 Voiume IV - Post Accident Ragiation Monitoring System NB897-261-5
2212 Volume V - Post Accident Radiation Monitoning System N8S7-262-7
2213 Volume VI - Post Accident Radiaton Monnorning System N897-263-3
222 Drawings
2221 XJSONRUD138 and XJSQNRUD140
22211 LOCATION: 13-J-ZMF-002-5
22212 ELECTRICAL: 13-E-S0B-004-10
213 Microcomputer Configuration N997-658-3, 722-3, and 723-3.
22214 CPU board N837-946-2, 847-2. ang 948-1.
2215 Systems board N887-726-2, and 727-2,
2218 Motherboard N8S7-798-2, ang 800-2
2217 High Voltage board N987-834-3.
1.8 Low Voltage P/S N987-893-2
XJSQARUD148 and XJSCBRU149
22221 LOCATION: 13-J.LJF-009-16, 13-J-2CF-013-6, 13-J-ZCF-014-3
22222 ELECTRIC . 13-E-SOB-003-13, 4-10
22223 Microcomputer Configuration N897-697-2, 698-3 and 699.3.
2224 Scam board N967-533.2 thru 543.2 :
|
1
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22228 Power monitor board N867-840.2
223 Reguiatory Commitment Tracking System (RCTS)
2231 RCTS 031006, 037057 ang 035118
2232 CRDR 920373

224 UFSAR Section 11.5 Rev 4

N

Standards

ro
[

2281 KNP 18-72 MCAM Functiona! Test N997-256-3

2252 KNP 18-71 SCAM Functional Test NOG7-255.3

2254 TOI 451081-001 PreAmp Assembily Test NGG7-408-1
226 Other References

22861 SFR 1-80.099

2262 EER 86-SQ-038

22863 EER 90-8G-107

22864 Caiculation 13-JC.80-214

228658 Caiculation 13-JC-8Q-216

3.0 DEFINITIONS AND ABBREVIATIONS

3.1 SCAM - Single Channel Area Monitor

32 MCAM . Multiple Channel Area Monitor

3.3 KELIC - KAMAN Electronic Local Indication and Contro! Unit
34 KEPIC - KAMAN Electronic Pontable Ingication and Control Unit
35 KERIC - KAMAN Electronic Remote indication and Control Unit

36 PAMU - Post Accident Monitoring Unit

2253 KNP 18-54 DRMS KERIC and 1£ Cabinet £ unchonal Test NS87.235-1
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MEASURING, TEST AND SAFETY EQUIPMENT

Calibrated M&TE or Equivalent
DMM - Fluke B600

Picoamp source - Keithly 261

42 Non-Calibrated M&TE or Eguivalent
421 Kaman Preamp Test Fixture - ID #501086
422 Kaman Battery Test Fixture - ID #5Q 105

423 KEPIC

az4 KERIC Extension Cable
50 LIMITATIONS AND PRECAUTIONS
5.1 Secure testing if any unanticipated or unexpected alarm, unusual noise or vibration is
observed.
52 Exercise extreme caution when working with detectors and detector connectors. Very high
voltages are present.
53 Notify the Assistant/Shift Supervisor of the intention 10 commence, Stop or resume testing.
54 Ensure there 15 no welding, grinding, or radio transmissions in the immediate area of the
microcomputer during testing, all of which can interfere with microcomputer electronics.
55 Avoid exposing equipment being tested to dust, dint, moisture or other hazardous
conditions.
56 The Work Group Supervisor shall he notffied as soon as possible if uny AS FOUND data

does not meet the acceptance criteria, if a probiem or deficiency occurs that may affect
the operability of the system or component under test, or #f it is found that the surveillance
requirement is not satisfied within the prescribed Technical Specification testing interval.

5.7 Always ensure the KEPIC is in REMOTE before connecting or disconnecting it from the
monitor.

BUih AN B s
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6.0

PERSONNEL INDOCTRINATION

6.1
6.1.1
62
6.2
622

The intent of this procedure is 10 meet the Technical Specification requirement for Channel
Calibration ang Functional Surveillance Tests for the Main Steam Line Effluent Radiation
Monitors and the in Containment Area Radiation Monitors.

The Main Steam Line E¥luent Raciation Monitors measure direct cose rates from the main
steam line to 10entity radicactive material released 10 the environment from the aimospheric
dump and main steam relie! vaives. There are two Main Steam Line Monitors installed.
Each monitor has two detectors montonng the main steam lines from steam generators
A and B. The ion detectors are iocated in the Main Steam Suppon Structure buiiding on
the 120 foot elevation. The microcomputers for these rag:ation moniiors are in the PAMU
cabinet which is iocated in the breezeway between the turbine tuicing and the auxiiiary
building on the 100 foot elevation.

The In Containment Area Radiation Monitors measure the cose rate in conmtainment prior
10 and during a Loss of Coolant Accident anad theit intended function s for core Camage
assessment. There are two In Containment Area Radiation Monaeor Channels, each with
a single ion chamber Getector. The Cetectors are located at the 140 foot elevation of
contanment. The microcomputers are located in the Contro! builging, one on the 120 foot
elevation and the other on the 160 foot eievation. Each channel has 2 Remote ingicating
Control unit iocated in panel X-JSQA/B-COS or: the 140 foot elevation of the Control Room,

Personnel Reguired

Pertormance of this test will reguire two OCS/RMS technicians for a period of 48 hours
for a total of 96/man hours.

Personnel Responsibilities
Cne of the technicians will be designated the Test Leader.

6.2.1.1 The Test Leader will be responsible for directing 1est personnel as the
procedure warrarmts. The Test Leader is responsibie for obtaining the Shift
Supervisor's permission to perform the procedure.

6212 The Test Leader and accompanying test performers shall ensure the test
is conducted and compieted in accorgdance with 73AC-82204 and that the
procedure OBJECTIVE>, PERSONNEL RESPONSIBILITIES and
LIMITATIONS AND PRECAUTIONS sections are undersioog.

Il 15 the responsibility of any 1est panicipant 1o notty the Work Group Supervisor ang
the Shift Supervisor as soon as possible if the test tails or any deficiency occurs

]
-
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6.3

623

6.31

6.2.3

634

635

63.6

6.3.7

Technical personnel performing this procedure will specifically acknowiedge only those
alarms which are generated within the body of the procedure. This action will ensure
that. 1) vaiid alarms will not be inadventently acknowiedged and 2) that Operations
personnel will remain cognizant of the status of the sysiem.

General Ingdoctrination

As each data value/entry is recorded, it is the responsibility of the performer 1o evaluate
that data for acceptability. If data is unacceptabie, it shouid be promptly circled and
the performer will immediately proceed to CONTINGENCIES, Section 10.0.

AS FOUND High and Alert alarm setpoints and background readings recorded in this
procedure that have no acceptance Criteria associated with them are being recorg.ad
for information only.

The DETERMINATION/RETERMINATION SHEET contained in Appendix A ensures
cocumentation of identifying all wires/cables lited and relanded. Extra
DETERMINATION/ RETERMINATION sheets may be inserted for reperformances.

Uniess specified by this procedure, leads landed are Second Party Validated by the
functional check performed during the AS LEFT LOOP check. If performing a partial
procedure, ensure leads ianded are Second Pany Validated.

if the requested LED display has non-operational segment(s), an alternate dispiay unit
(DCU, KELIC, KERIC or KEPIC) may be used for the requested readout. in addition, the
LED may be replaced as 'skill of the craft' or a Maintenance Work Request should be
generated and a Maintenance Required Tag shcuid be affixed to the tailed dispiay.

Data base value changes 10 RU-148 and RU-148 must be emered at the KERIC.

System console alarms are to be acknowiedgec from the Control Room console onlly,
uniess otherwise instructed by Control Room personnel.

PY2E DN bk,
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PREREQUISITES

The LIMITATIONS AND PRECAUTIONS, Section 5.0. and PERSONNEL INDOCTRINATION,
Section 6.0, have been read and uncersiood.

The calibration is current on all MATE utilized in this test.

Ensure the PROCEDURE LOG/CONTINUATION SHEET (this documents the current
revision, S8 notification, etc. lor this procecure) is used for documenting activities
associated with procedure performance. A new PROCEDURE LOG/CONTINUATION SHEET
shail be used for each work shift.

Verify this copy of this procedure is the current revision/gecimal revision Dy checking the
Nuciear Administrative ang Technical Manual 1,7ex and the Daily Change List or by caling
NRM-DDC. This verification shall be gdocumented appropriately in the ST package within
4 hours prior 10 commencement of the Section B 0 nstruchions

Ensure that the DETERMINATION/RETERMINATION SHEET (Appendix A) is usaed for

cocumenting ail lits, relands ana second parny validation associated with this procecure
performance.

The Shift Supervisor has given permission and the Control Room Operale: nas been
informed prior 10 the commencement of this test.
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8.0 INSTRUCTIONS

81 Muitipte Channel! Area Monitors - RU-139 and RU-140

3
3

8.1.1

8.1

8.1.

8.1

8.1,

8.1

8.1.

81.

1.4

13

14

initial Test Setup

Notity Opetations and RMS/Chemistry that monitor being tested will be
removed from service for calibration.

RU-138
RU-140

5

At the minicomputer terminal. take the montar Cf-Line by typing the
monitor number then press the function key UNIT OFF

ot

RU-138 monitor number 25
RU-140 monitor number 25

Verity and record monitor igenttication 18Q number

135/

140/

Verify the KEPIC's LOCAL/REMOTE keyswitch is in REMOTE, then
connect the KEPIC to the microcomputer receptacie.

Al the KEPIC, place the REMOTE/LOCAL keyswich in the LOCAL
position,

Record the AS FOUND Channe! 1 radiation level

139/ mR/hr

140/ mR/hr.

At the KEPIC, place the monitor in the calibrate mode by pressing
function keys “FTN 1 06 1 ENT* and record the AS FOUND Channei 1
lon Chamber keep alive current.

139/ Amps

140/ AMpPS
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139 140

8.1.

8.1.

8.1.1.

8.1.

At the KEPIC, place the monitor in continuous dispiay for Channel 2 by
pressing function keys ‘FTN 2 01 ENT* and record the AS FOUND
Channel 2 lon Chamber keep alive current

139/ AMpS.

140, AMpPS

At the KEPIC, place the monitor in normal mode By pressing function
keys "FTN 1 08 0 ENT* and record the AS FOUND Channel 2 radiation
level,

139/ mR/‘ht

140/ mR/hr.

Pertorm a me nory self test by pressing function keys *TST ENT*,

After a few seconds, verfty the display indicates "0 A OA® and then
returns to normal,
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138 140

B.1.2

8122

8123

8124

Low Voitage Power Supply

NOTE

Reter to Appendix 8 for Low Voltage Power Supply Potentiometer
locations,

Coninect a DVM between J29 Pin 5 and Ground on the mother board
Record AS FOUND S VDC supply vortage

ALLOWABLE RANGE 4.830 TO 5.050
AS FOUND A8 LEFT

e

1 39/

140/

———

Adjust potentiometer R-28 on the low voliage power supply to 5.000
VDC {4.950 to 8.050). Record AS LEFT.

Disconnect the DVM instaiied In Step 8.1.2.1 and connect the DVM
between J29 Pin 3 ana Ground on the motherboard. Record AS
FOUND 15 VDC supply voitage.

LLOWABLE RANGE 14.950 TO 15.050
AS FOUND AS LEFT

139/

140/

Adjust potentiometer R-40 on the low voltage power supply to 15.200
VDC (14.950 t0 15.080). Record AS LEFT
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i35 140

8.126

8127

8128

81289

8.1.2.10

81211

Disconnect the DVM instalied in Step 8.1.2.3 and connect the DVM |
between J29 Pin 2 and Ground on the motherboard. Record AS FOUND
-15 VDC supply voltage.

ALLOWABLE RANGE -14 850 TO -15.050
AS FOUND AS LEFT

138/

140/

—_—

Adjust potentiometer R-45 on the low voltage power supply 10 -15.000
VDC {-14.950 1o -15.050). Record AS LEFT

Disconnect the DVM instailed in Step 8.12.5 and connect the DVM
between J29 Pin 8 and Ground on the motherpoard, Recora AS FOUND
12 VOC supply voltage.

ALLOWABLE RANGE 11.000 TO 13.000
AS FOUND AS LEFT

138/

140/

Adijust potentiometer R-4 on the Power Distribution board 10 12.000 VDG
{11.000 to 12.000). Recoro AS LEFT.

Disconnect the DVM instalied in Step 8.1.2.7 ang connect the DVM on
the jow voltage power supply 1o TB-1 terminals 10 (-V3) angd 11 (+V3).
Recora AS FOUND 24 VDC supply voltage.

ALLOWABLE RANGE 23.50 TO 24.50
AS FOUND AS LEFT

Adjust potentiometer F-41 on the low voltage power supply 10 24.00
VOC (23.50 10 22.50). Record AS LEFT.

Disconnect the DVM installed in 3tep 8.1.28
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139 140
813 Banery Test

£.1.3.1 Disconnect the battery cabie from the microcomputer and document in
Appendix A. Connect the battery test fixture in series with the battery
caple

8132 With the test fixture swich in the OFF position. connect 3 DVM 1o
TP-1({+) and TP-2{-) on the batery test fixture and record AS FOUND
banery voltage.

ALLOWABLE RANGE 5.000 TO 11.000 VCC

AS FOUND AS LEFT
138/
140/

8133 Connect the battery 10 the microcomputer by placing the test fature
switch to the ON position and record AS FOUND tiattery tharge voitage.
ALLOWABLE RANGE 5.000 TO 11.000 VDC

AS FOUND AS LEFT
139/
140/

8.1.34 Place the test fixture switch in the OFF pasition

81358 Disconnect the DVM installed in Step £.1.3.2 and connect the DVM
between TP-2(+) ang TP-3(-).

8136

Set the DVM 1o read MADC and record AS FOUND battery chargz
current.

ALLOWABLE RANGE 0.000 TO 800.0 MADC
AS FOUND AS LEFT

139/

140/
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139 140

8.1.3.7

8.1.3.8

8139

8.1.3.10

81.3.11

81312

8.1.3.13

If the values recorded for AS FOUND are not in tolerance, replace the
battery with one obtained from stores pant # 822945 or 450565 and
repeat 8.1.3.1 through 8.1.3.6 and record values AS LEFT. Record ROS
number below. Otherwise record AS FOUND values for AS LEFT and
continue with step 8.1.3.8.

139/ROS#___

140/ROS#

Disconnect the DMM and battery test foture and reconnect the battery
cable to the microcomputer and document in Appendix A.

At the KEPIC, display and record the last 2 ten minute averages using
function keys "DSP 1 25 ENT® and then *EXP* for the second reading.

138/1) 2)

140/1) 2)

Place the KEPIC in REMOTE and disconnect #t from the microcomputer.

De-energize the monitor by placing the power switch SW-1 in the OFF
position,

Afier leaving the monitor off for approximately 5 minutes, energize the
monitor by placing the power switch in the ON position,

Connect the KEPIC 1o the monitor and verify the last 2 ten minute
averages recorded in B.1.3.9 are retained.

Pyl ushe B 8E
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RU-139 RU-140

CH1

CHZ2 CHY CH2

High Voitage Boarg Calibration

NOTE

The following sections are written for both
Channels 1 and 2. The format for test points,
variable pots. and board slot numbers is ‘channel
1 value / channel 2 value*

8.1.41

8.1.42

8143

8.14.4

8145

B146

Connect a DVM between TP-1 (ch1) TR.3 (ch2) ang TP.2
{Ground) on the High Vontage Bearg, siot 26, Record AS
FOUND Proporional High Vottage

ALLOWABLE RANGE €930 15 7070

138/chy/

138/chz

140/ch1/

140/ch2/

Adjust potentiometer, R-1 {ch1)/R-4 (ch2), to 7.700 VDO
(7.630 t0 7.770).

Siowly adjust potentiometer, R-2 (eh1)/R-5 (ch2), umtil the
KEPIC EQUIP FAIL ligru iluminates

Adjust potentiometer, R-1 (ch1 J/R-4 (ch2), 1o approximately
70 VDC and verily the KEPIC EQUIP FAIL hght
extinguishes.

Adjust potentiometer, R-1 (ch1)/R-4 {ch2), 10 6.300 VDC
(6.230 1o 6.370).

Siowly adjust potentiometer, R-3 (ch1)/R-6 (ch2), until the
KEPIC EQUIP FAIL light illuminates,

b zal ot LR T
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8148
8.1.5 lon

8151

815

ne

Adjust potentiometer, R-1 (ch1)/R-4 (ch2). 1o 7.000 VDC
(6,930 10 7.070). Record AS LEFT Proporuonal High
Voit. ge.

ALLOWABLE RANGE 8383010 7 070

138/chy/

138/ch2/

140/chy/

140/ch2/

Disconnect the DVM installed in Step 8.1.41,
Chamber Interface Board Calibration

Connect the DVM between TP-1 on the Intedace Board in
slot 12 {ch1)/siot 11 (ch2) ana TP-2 (Ground) on the High
Voltage Board. Record AS FOUND Up-Count voltage,

ALLOWABLZ RANGE 9840 to 9.660

AS FOUND AS LEFT

139/ch/

139/ch2/

140/¢chy,

140/ch2/_

Adjust potentiometer R-7 on the Interface Board 1o 9.850
VDC (9.84010 9.860). Record AS LEFT Up-Count vottage,
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RU-139 RU-140
CH1 CH2 CH1 CH2

8.15638 Move the test lead connected to TP.1 to TP-2 on the
interface Eoard. Recorg AS FOUND Down-Count voitage.
ALLOWABLE RANGE 0.890 to 0.091¢

AS FOUND AS LEFT
138'cm
13S8/ch2
140/chi1/
140/ch2

8.1.54 ACjust potentiometer R-10 on the interface Board 10 0.900
VDC (0.820 10 0.910). Record AS LEFT Down-Count
voitage.

8185 Disconnect the DVM connected in step 8.1.5.1

816 Preamplifier Verfication Test

8.1.6.1 At the KEPIC, turn the LOCAL/REMOTE keyswitch 1o
LOCAL,

8.162 Place the KEPIC in continuous aisplay for the channel

being tested by entering *FTN {channel) 01 ENT".
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8163

8164

8165

818686

8167

NOTE

if this section is being performed followi..,g Section
8.1.7, Preamp Calibration, steps 8.1.6.3and € 1.6.4 are
N/A.

CAUTION

EXERCISE CAUTION WHEN WORKING WITH SIGNAL
CONNECTORS. VERY HIGH VOLTAGES MAY BE
PRESENT AND CONNECTORS MAY BE DAMAGED IF
OVERSTRESSED.

Disconnect the detector signal cable from connector J10A
(ch1)/J11A (ch2) at the microcomputer and document in
Appendix A.

Ater several minutes, verify the equipment fail light
illuminates.

Al the microcomputer KEPIC, press function keys
TST (channel) 01 ENT” to self test the preamp electronics.
This test will run for approximately 2 minutes. if the test is
successiul, the FUNCT CHAN PARAMETER display will
indicate *A A AA" as the VALUE display increments from
E-11 10 E-05. if the display panel indicates an *E* in any
field, proceed to Section 8.1.7, Preamp Calibration.

Verify/connect the piccamp source to the microcompuner
signal connector,

At the KEPIC, place the monitor in Calibrate mode by
pressing function keys *FTN 1 06 1 ENT".

PU216-Gan 18 up)
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RU-136 RU-130
CH1 CH2 CH1 CH2
8.1.68 Turn the picoamp source ON, place the polarity switch in

the + postion, and adjust the curent output in |
accorgdance with the values below. Record AS FOUND

data.
RU-138 CH 1 E RU-129CH 2
v 1
PICO AMP| ALLOWABLE RANGE | AS FOUND | AS LEFT |
:‘

AS FOUND ; AS LEFT
INPUT {

|
8.00 E-11 | 7.80 E-11 TO 8.20 E-11] |

F
8.00 E-10 | 7.80 E-10t0 8.20 E-10 ! | : i

8.00E-09 | 780 E-910 820 E-9 I

BOOE-08 | 7.80 E-810 820 E-8 !

B00E-07 | 7B0E-710820E-7 1 J

8.00 E-06 | 7.80 E-6 10 8.20 E-6 |

) IS WS S——

BOOEDS | 7TBOE-S10820E-5

\CHDR 020373) e
e
RU-140 CH 1 RU-180CH 2
PICO AMP| ALLOWABLE RANGE AS FOUND AS LEFT AS FOUND AS LEFT

INPUT

8.00 E-11 | 7.80 E-11 TO 8.20 E-11 |

8.00 E-10 | 7.80 E-10 10 8.20 E-10

BODE-DS | 7BOE-910820E-0

800E-0B | 7TBOEB10B820E-8

B.O00E-Q7 | 7B0E-710 820 E-7

8.00E-D6 | 7B0E-610 820 E-6

8.00 €05 | 7.80 E-5 10 8.20 E-5 | |

gbnsﬁ 5533 7 3)
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RU-138 RU-140
CH1 CH2 CH1 CH2

8.1.6.9

81610

8.1.7

81.7.1

81.7.2

if the data recorged in step 8.1.6.8 is within tolerance,
1eCcora gata AS LEFT and proceec 1o step 8,1.6.10. If the

Caia s not within tolerance, perform section 8.1.7, Preamp
Calibration

Disconnect the picoamp source from the detector signal
connecior, reconnect 1ne detector signal catle at the
microcomputer. cocument in Appendix A and proceed 10
section 8.1.8, As Left Keep Aiwve Check.

Preamp Caiibration

NOT

m

Perform this section i steps
8165 or B16B ¢f the
Preampiifier Verification Test are
not within tolerance.

Turn the microcomputer power swich, $-1, 1o the OFF
position.

NOTE

To tacilitate removal of the preamplifier, the microcomputer

power supply may need 10 be repositioned. but should not
be removed

Remove the preamplifier trom the microcomputer assembly,

CAUTION

DO NOT HANDLE THE INTERNAL COMPONENTS OF
THE PREAMP ASSEMBLY WITHOUT RUBBER
SURGICAL GLOVES.

8173

Remove the preamp assembly cover and tonnect the
preamp into the test fodure.
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RU-138 RU-140
CH1 CH2 CHi CH2

8174

8175

8176

8177

8178

81.78

£81.7.10

8.1.7.11

Place test fixture swilches S-1 thru S-8 in OFF (0 = OFF
and 1 = ON)

Turn on power 10 the test fixture.

Connect a piccamp source 10 the triax connector on the
preamp.

Turn picoamp source CN and turmn poilarity swich 1o OFF.

Set picoamp source tor an output ©f 000 E-12 amps.
NOTE

The preampiifier assembly 15 extremely sensitive 10 RFi.

EMIL and/or technician body movements, To efficiently

calibrate the preampiifier thesz conditions must be
minimized,

Co. nect a DVM between TP-2 and Ground (R-9 lead
clos.'st 1o parametnc ampifier) and record AS FOUND
voitage.

ALLOWABLE RANGE -0.009 to 0.005
AS FOUND AS LEFT

139/ch1/

139/ch2/

140/ch1/

140/che/

Agjust potentiometer, R-18, on the preamp to 0.000 VDC
(-0.008 to 0.008). Record AS LEFT vottage.

Disconnect the DVM installed in step 8.1.7.9, connect the
OVM between TP-3 and Ground and adjust potentiometer

R-21, s0 the polarity and value are equally displaceda
around zero
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8.1.7.12 Set the picoamp source for an cutput of £.50 E-10 amps
and turn poiarity switch 10 (<)

8.1.7.13 Turn test fixture switch. S-1, 10 CN and record AS FOUND
voltage,

ALLOWABLE RANGE €.45010 6.550
AS FOUND AS LEFT

139/ch/

120/chl/

, ‘Cich2/

8.1.7.14 Ag; st potentiometer. R-18, for an ocutput of 6.500 VDC
(64 D10 6.550).

8.1.7.15 Set1 e picoamp source for an output of 6.50 E-6 amps.

8.1.7.16 Turn \ st fixture swich, S-3, 10 ON and record the AS
FOUND ». _u

ALLOWABLE RANGE 6€.450 10 8.550
AS FOUND AS LEFT

138/ch/

138/cha/

140/ch1/

140/ch2/

81.717 Adjust potentiometer, R-20. for an output ol 6.500 VDC
(6.450 10 6.550).
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81.7.18 Turn test fixture switches S-1 and $-3 to OFF.

B.1.7.19 Repeat sieps 8.1.7.12 thru 8.1.7.18 until all vaiues are

within 1olerance. Record final values AS LEFT.

om
e )
.\,
n
(s

Set the picoamp source and the test future swilches 10 the

vaiues ana positions listeg anda record Lreamp voltages.

$1 [S2 |83 |PICOAMP | ALLOWABLE

INPUT RANGE (VDC)

130 CH1 | 138 CH2 11..:>cr-=1 ‘1GOCH2

!

OFF | OFF | OFF | 300E11 | 2800 TO 2.200 |

|

l

|

OFF | OFF | OFF | 800 E-11 | 7.800 TO 8.200

ON | OFF | OFF | 800 E-10 ] 7.800 TO 8.200

ON | OFF | OFF | 3.00 E-10 | 2.800 TO 3.200

- SENES US—— S

OFF | ON OFF | 300E-® | 2920 TO 3.080

OFF | ON OFF | BOOE-® 7.820 TO 8.08C

ON | ON OFF | BOCE-8 | 7.920 TO 8.080

ON | ON OFF | 300E-8 | 2820 TO 3.080

OFF | OFF | ON 300 E-7 2.820 TO 3.08n

OFF | OFF | ON B.00 E-7 7.820 TO 6.080

ON | OFF | ON BOOE€ | 7.920 TO 8.0B.

ON | OFF | ON 300 E6 | 2920 TO 3.080

OFF | ON ON 300ES | 2920TO 3.080

OF" | ON ON BOOE-5 7.820 TO B8.080

R ==

PISIAR, BB PR

8.1.7.21 Turn polarity switch on the picoamp source 10 OFF.

e e e i

-
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RU-139

RU-140

CH1 CH2 CH1 CH2

B8.1.7.22 Turn test fixture switches S-4 and S-5 10 ON and S-1, §-2.
and S-3 to OFF. Record AS FOUND voitage.
ALLOWABLE RANGE 7.000 1o 3.000
AS FOUND AS LEFT
138/¢cht/
138/ch2/
140/ch1/
140/ch2/
8.1.7.23 Adjust potentiometer, R-30. for an cutput of 7.500 VDC
(7.000 to 8.000). Record AS LEFT voltage. R-30 i
accessibie from a hole in the back of preamp cover.
B81.7.24 Set the test ficture switches in accordance with the
following table and r.cord Test Current Board voitages.
: . e,
§1]82 {83 |54 |85 l“ I&" S€ |52 | ALLOWABLE 138 CH1 | 139 CH2 | 140 CH1 | 140 CH2
| RANGE
ON |OFF | OFF I ON | OFF | ON | OFF | OFF | OFF 7.000 TO 8.000
OFF| ON | OFF | ON | OFF | OFF | ON | OFF | OFF | 7 000 TO 8.000
ON | ON | OFF | ON | ON | OFF | OFF | OFF | ON | 7.400 TO 7.600
OFF| OFF | ON | ON | OFF | ON | OFF | OFF | ON | 7.400 TO 7.600
ON |OFF | ON | ON | OFF | OFF | ON | OFF | ON | 7.400 TO 7.600
DFFION | ON | ON | OFF | OFF | OFF | ON |ON | 7.400 TO 7.800
L Sp——, s s o
8.1.7.25 Deenergize and disconnect the test fixture and DVM.
8.1.7.26 Reinstall the preamp into the microcomputer.

PPN
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RU-138 RU-140
CH1 CH2 CH1 CH2
81.7.27 if the microcomputer power supply was repositioned,

restore the power supply to is onginal posiion, If the
power supply nas not been repostioned, N/A this step.

B.1.7.271 incependent verification that the power supply is |

n #s onginal position

B8.1.7.28 Connect the picoamp source 10 the microcomputer signal
connector

o
=
e,
3]
te)

Turn microcomputer power switch, $-1. to the ON position.

o

a
~
W
o

Repeat Section 8.1 6 and record aaia AS LEFT,

818 Detector As Leht Keep Alive Source

81.81 When the value displayed ai the KEPIC is stable, record
the ion chamber amps paying paricular attention to the
sign of the exponernt,

ALLOWABLE RANGE » 2.40 E-12 amps

13%9/ch1/ amps

138/ch2/ amps

140/ch1/ amps

140/ch2/ amps

8.1.8.2 Place the monitor in normal mode by entering *FTN 1 08
ENT" at the KEPIC.

S R T NI T T .-
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RU-139 RU-140
CH1 CH2 CH1 CH2
B183 When the value aisplayed at the KEPIC is stable, record
the ragiation level paying parnicular attention 1o the sign of
the exponent.
ALLOWABLE RANGE : 1.0 E Q0 mrihr
139/ch1/ mr e
138/chz/ mrhr
140/cn1/ mntr
130/ch2! ey
N/A N/A 8184 Return to section 8.1 4 High Voltage Board Calibration ang
continue for channel 2
139 140
B.185 At the KEPIC, turn the LOCAL/REMOTE keyswiich 10 REMOTE and
disconnect the KEPIC from the monitor.
8.1.86 Ensure the monitor has been returned 1o normal and all alarms and
indications appear normal,
8187 At the minicomputer terminal, place the monitor On-Line by typing the
monitor number then press the function key UNIT ON.
RU-128 monitor number 25,
RU-140 monitor number 26,
N/A 8188 For RU-138, proceed 10 section 8.2, RU-138 Functional Test,
NA 8189 For RU-140, proceed to section 8.3, RU-140 Functional Test,

Laral St R
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8.2 RU-138 Functional Test

8.2.1 Put the Control Room console in catabase display by entenng "25 1* and pressing the
DATABASE key.

822 I required. acknowledge RU-138 alarms and as a mnimum verty that RU-138 dispiays |
*ON-LINE" in the upper right corner of the screen.

823 At the Control Room console, obtain and record the RU-138, channel 1, High and Alen
Level setpoints from the database cisplay.

High Leve! Selpoint
Alen Level Setpont

624 Enter the privilege mode as follows:

B.24.1 Turn the console keyswitch to PRIVILEGE
8242 Press function key EPM

8243 When prompted. enter the password.
8244 Press the RETURN key.

825 At the Control Room console, create a High alarm on RU-138, channel 1, by typing
LVL 251 A Q" pressing the RETURN key, typing *LVL 25 1 + 0", and pressing the
RETURN key again.

sy 8286 After several seconds, verify that the Control Room console Catabase cisplay for
RU-138, channel 1 LEVEL ALARMS for HIGH LVL changes 10 YES and the audibie
alarm sounds.
. 827 Acknowledge the RU-138, channe! 1 alarm(s) at the Control Room console.

828 Utilizing the Control Room printer, verify that no alarms other than those created by this
test have been acknowiedged by test personnel. Notity the Control Room Operator if
an alarm not generated by this test has been acknowledged by test personnel.

829 At the Control Room console, reset the High Level setpoint bytyping*LVL251H (823
valug)' and then pressing the RETURN key.

8210 At the Contral Room cunsocle, reset the Alert Level setpoint by typing "LVL 25 1 A 8.2
value)® and then pressing the RETURN hey.

e e e D i e e R
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8.2.11

8.2.12

s 8.2.13

8.2.14

8215

8.2.16

8217

At the Control Room console, obtain and recorg the RU-123, channe! 2. High and Alert
Level setpoints by entering *25 2* and pressing the DATA BASE key.

High Leve! Setpoint

Alert Level Setpoint

At the Control Room console, create a High Alarm on RU-138, channel 2, by typing
"LVL 25 2 A 0, pressing the RETURN key, typing “LVL 25 2 H 0, and pressing the
RETURN key again

After several secongs, verity that the Control Room conscle dalabase cdispiay for
RU-138, channel 2 LEVEL ALARMS for HIGH LVL changes 10 YES and the audibie
alarm sounds.

At the Control Room console, acknowiedge the RU-139. channel 2, aiarm(s).
Utilizing the Control Room printer, verity that no alarms other than those created by this
test have Deen acknowiedged by test personnel. Notity the Cortrol Room Operator if
an alarm not generated by this test has been acknowiedged by test personnel.

At the Control Room console, reset the. High Level setpoint by typing *LVL 25 2 H
(8.2.11 value)" and then pressing the RETURN key.

At the Control Room console, reset the Alen Level setpoint by yping LVL 252 A
(8.2.11 value)* and then pressing the RETURN key.

Atthe Control Room console, press the EXT key and return the keyswitch 1o PROTECT.

-—
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sy B.2.18 Contact the shift RMS/Chemistry Technician for notification that Testing s complete

and verification that the selpoints have been restored 10 the values specified in
accordance with T4RM-SEF42, *Radiation Monitor Setpoint Cetermination.®
82191 RMS/Chemistry Technician 10 record the iollowing setpoints for RU-129.
RU-139 CHANNEL 1 CHANNEL 2
HIGH ALARM SETPOINT

ALERT ALARM SETPOINT

RAD LEVEL CONV FACTOR | : j

82182 Signature of the RMS/Chemistry Technician recoraing the above Setpoints
ana verifying that the other RMS gatatase parameters {or RU-139 are
correct.

Signature of RS, Chemistry Technician Date/ Time
8220 Verity that all Control Room console alarms associated with RU-129 lesting are clear.

8.2.21 The Test Leader shall ensure that all procedure steps and sign-offs have been
compieted or marked N/A as applicable for RU-138,

8222 Notify the Shift Supervisor or Assistant Shift Supervisor that tesung of RU-138 is
complete and that a Channel Check may be recured,

PVIG-ORe b
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8.3 RU-140 Functional Test
o 831 Put the Control Room consoie in database display by entenng "26 1° and pressing the
DATABASE key
832 if required, acknowiedge RU-140 atarms and as a minimum verify that RU-140 displays
*ON-LINE” in the upper nght corner of the screen.
833 At the Control Room consacle, obtain anc record the RU-140. channel 1. High and Alen
Levei setpoints from the catabase cisplay
High Level Setpoint
Alen Level Setpoint
834 Enter the privilege mode as foliows:
8341 Turn the console keyswitch 1o PRIVILEGE
B342 Press function key EPM,
8343 When prompted, enter the password.
8344 Press the RETURN key.
8.3.5 At the Control Room console, create & High alarm on RU-140, channel 1, by typing
"LVL 26 1 A 0", pressing the RETURN key, typing "LVL 26 1 H 0", ang pressing the
RETURN key again
mey 836 After several seconds, venfy that the Control Room console gatabase Cisplay for
RU-120, channel 1 LEVEL ALARMS for HIGH LVL changes 10 YES and the augible
alarm sounds,
8.3.7 At the Control Room console, acknowledge the RU-140, channel 1, alarm(s)
838 Utilizing the Controi Room printer, verify that no alarms other than those created by this
test have been acknowiedged by test personnel. Notity the Control Room Operator if
&n alarm not generated by this 1est has been acknowledged by test personnel,
839 Atthe Control Room console, reset the High Leve! setpoint Cytyping“LVL 281 H (833
value)* and then pressing the RETURN key.
8.3.10 At the Control Room consoie. reset the Alent Leve! setpoint Dy typing"LVL 26 1 A (B3.3
value)* and then pressing the RETURN key
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8.3 11

83.12

s 8313

8.3.14

8.3.15

8316

8317

8318

At the Control Room console. obtain and record the RU-140, channei 2. High and Alen
Level seipoints by entering *26 2° and pressing the DATA BASE key.

High Level Setpoint

Alen Level Eetpoint

At the Control Room console, create a High Alarm on RU-140, channel 2. by typing
‘LVL 26 2 A 0, pressing the RETURN key, typing "LVL 26 2 H 0°, and pressing
RETURN key agamn,

Afier several seconas, verify the Control Room console database display for RU-140,
channel 2 LEVEL ALARMS for MIGH LVL changes 10 YES and the audible alarm
sounds,

At the Control Room console, acknowledge the RU-140. channel 2, atarm(s).
Utilizing the Control Room primer, verity that no alarms other than those Created by this
test have been acknowiedged by test personnel, Notity the Cortrol Room Operator if
an aiarm not generated by this test has been acknowiecged by test personnel.

At the Control Room console, reset the High Level setpoint by typing *LVL 26 2 H
(8.3.11 value)* and then pressing the RETURN key.

At the Control Room console, reset the Alen Leve! setpoint by typing *LVL 26 2 A |
{8.3.11 vaiue)® and then pressing the RETURN key.

At the Controi Room console, press the EXT key and return the keyswitch to PROTECT. |
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sy 8.3.19 Contact the shift RMS/Chemistry Technician for notification that Tesung is complete

anc verficauon that the setpoints have been restored 10 the values specified in |

accorgance with 74RM-SEF42, "Radiation Monitor Setpoint Determination.*

8.3.18.1 AMS/Chemistry Technician 10 record the foliowing setpoints for RU-140.
RU-140 CHANNEL 1 CHANNEL 2

HIGH ALARM SETPOINT | |
ALERT ALARM SETPOINT |

’L RAD LEVEL CONV FACTCR | i

83.18.2 Signature of the RMS/Chemistry Technic:an recaraing the above setpoints
and verfying that the other RMS database parameters for RU-140 are
correct,

Signature of RMS/Chemistry Technician Dase Time
8.3.20 Verify that all Control Room console alarms associated with BU-140 testing are clear,

8.3.21 The Test Leader shall ensure that all procedure steps and sign-offs have been
completed or marked N/A as applicable for RU-140.

8.3.22 Notify the Shift Supervisor or Assistant Shift Supervisor that tesung of RU-140 is
compiete and that a Channel Check may be required

i R e
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84 Single Channel Area Monitors RU-148 ang RU-149

b
2
o
=
£
o

|

841

B4.1.1

8412

84.1.

W

8414

8415

8416

8417

8418

Initial Test Setup

Notifty Operauons ang RMS, Chemistry that the mon:or wili be removed
from service for calibration

U-1
U-1

»

e
w o,

R
g
Al the minicomputer terminal, take the monscr Cff Line by typing the

monror number then press the funcluon key UNIT OFF

RU-148 monitor number 42
RU-149 monitor number 50

Verity and recorgd monaor igentification 1ag numger

148/

—

145/

At the KELIC, place the REMOTE/LOCAL keyswitch in the LOCAL
posiion.

HRecord the AS FOUND radiation level.

148/ mR’nr.

149/ mi/hr

At the KELIC, place the monitor in the cailbrate mode by pressing
function keys *FTN 1 08 1 ENT* and record the AS FOUND lon Chamber
keep alive current,

148/ AMps

148/ Amps

Perform @ memory self test by pressing function keys *TST ENT®

Aflter a few seconds. verity the display indicates *C A OA" and then
returns to normal
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148 148
842 Low Voltage Power Supply
e B 8421 Connect a DVM between JB PIN 5 and TP-5 (Grouna) on the SCAM
Beard, Record AS FOUND 5 VDC supply.
ALLOWABLE RANGE 4950 TO 5050
AS FOUND AS LEFT
148/
148
ML Ba22 ACjust potentiometer VR-1 on the 5/15/-15 VOO power supply 10 5.000
VDC {4.850 to 5.050). Recora AS LEFT
L] 8423 Disconnect the DVM installed in step 8421 and connect the DVM
between J8 PIN 4 and TP-5 on the SCAM Epara. Record AS FOUND 15
VDC supply.
ALLOWABLE RANGE 14.850 TO 15.050
AS FOUND AS LEFT
148/
148
B42a Adjust potentiometer VR-2 on the -15 VDC power supply 10 15.000

& 15.
VDC {14.950 10 15.050). Record AS LEFT.

8425 Disconnect the DVM installed in step 8.4.2.3 and connect the DvM
between J3 PIN 3 and TP-5 on the SCAM Board. Record AS FOUND -15
VDC supply.
ALLOWABLE RANGE -14.950 TO -15.050
AS FOUND AS LEFT
148/
149/
8426 Adjust potertiometer VR-3 on the 5/15/-15 VDC power Supply 10-15.000

VDC (-14.950 10 -15.050). Recorg AS LEFT

PUNGBN: (B
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148 149

8427

8428

8423

843

8431

E434

Disconnect the DVM installed in step 8.4.2.5 and connect the DVM
between JB PIN 2 and TP-5 on the SCAM Board. Record AS FOUND 24
VDC supply.
ALLOWABLE RANGE 2350 TO 24.50
AS FOUND AS LEFT

148
149,
Adjust potentiometer "Agjust Voli* on the 23 VDC power supply 10 24.00
VDC {23.50 t0 24.50). Recorg AS LEFT
Disconnect the DVM installed in step 84 2.7

Battery Test
Connect the DVM between the anode of CR-1 and the negative side of
capacitor C-4 (Ground) on the Power Monitor Board, Record banery
charge voltage.
ALLOWABLE RANGE 4.950 TO 5.050
148/
148/
Turn the microcomputer power switch, §-1, 10 the OFF position.
Disconnect the DVM instalied in step 8.4.3.1 and connect the DVM
between the anode of CR-Z and the negative side of capacitor C-4 on
the Power Monitor Board. Record battery valtage.
ALLOWABLE RANGE Greater than 2.100 vDC
148"‘
149,'"
Turn the microcomputer power switch, S-1, 10 the ON position

Lt i
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148 149
8435 Disconnect the DVM installed in step 8 4.3.3, set the DVM 10 read MADC
and cunnect the DVM across CR-1 on the Power Monitor Board.
Record charge current,
A LOWABLE RANGE 1.000 TO 7.000 tADC
148/
149/
8.4.36 Disconnect DVM instatied in step 8.4,3.5
B437 At the KELIC. display and record the last 2 ten mun.te averages using
tunction keys "DSP 1 25 ENT® and then “EXP* for 1he second reacing.
148/1) 2)
148/1) 2)
8438 De-energize the monitor by placing the power switch SW-1 in the OFF
position
843y After leaving the monitor off for approximately 5 minutes, energize the
monitor by placing the power switch in the ON position.
84.3.10

Verify the last 2 ten minute averages recorded in 8.4.3.7 are retained.

BUPGORN 188
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148

——

149

8443

8441

8442

84434

8445

B446

8447

B44B

High Voltage Adjustment

Connect a DVM between TP-4 and TP-5 (Ground) on the SCAM Board.
Record AS FOUND Proportional High Voitage.

ALLOWABLE RANGE 5,530 TO 5.€70

4 -
-

148/

Agjust potentiometer, R-69. 10 6.160 VOC {6.090 10 §.230).

Siowly adjust potentior ser, R-83, until the KELIC EQUIP FAIL hght
Hiuminates.

Adjust potentiometer, R-69, 10 approximately 5.6 VDC and verfy the
KELIC EQUIP FAIL light extinguishes

Adjust potentiometer, R-69, 10 5,040 VOC (4.870 to 5.110).

Slowly acjust potentiometer, R-88, until the KELIC EQUIP FAIL light
iluminates.

Adjust potentiometer, R-69, 10 5.600 VDC (5.530 10 5.670). Record AS
LEFT Proportional High Voltage.

ALLOWABLE RANGE 5.530 TO 5670

148/

148/

Disconnect the DV instalied in step 8.4.4.1.
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148 149

Sr— —

845

8451

8452

8453

8454

8455

lon Chamber Interface Board

Connect the DMM between TP-1 on the lon Chamber Interface Board
and TP-5 (Ground) on the SCAM Board. Record AS FOUND Up Count
Voltage.

ALLOWAEBLE RANGE 9.840 TG 9.860

AS FOUND AS LEFT

148/

148/

Adjust potentiometer, R-7, on the interface Board to 9.850 VDC (8.840
1o §.860). Record AS LEFT Up Count Voltage.

Move the test lead connected at TP-1 to TP-2 on the interface Board.
Record AS FOUND Down Count Voltage.

ALLOWABLE RANGE 0.880 TO 0.910

AS FOUND AS LEFT

Adiust potentiometer, R-10, on the interface Board 1o 0.900 VDC (0.880
10 0.810). Record AS LEFT Down Count Voltage.

Disconnect the DMM installed in step 8.4.5.1.

PVZB-BNI % g
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Hevision

RADIATION MONITORING CALIBRATION 748T7-98Q23 00.01

-
b
w0

148

845

846.1

8462

8463

8464

8465

84656

Preampiifier Verification Test

At the KELIC, turn the LOCAL/REMOTE keyswitch to LOCAL.
NOTE
# this section is being performed fullowing

Section 84.7, Preamp Calibration, steps
B4.62 and 84.6.3 are N/A.

CAUTION

EXERCISE CAUTION WHEN WORKING WITH SIGNAL
CONNECTORS. VERY HIGH VOLTAGES MAY BE
PRESENT AND CONNECTORS MAY BE DAMAGED IF
OVERSTRESSED.

Disconnect the detector signal cable from connector J-10A at the
microcomputer. Document in Appendix A.

After several minutes, verify the equipment fail light illuminates.

At the microcomputter KELIC, press function keys “TST 1 01 ENT" to self
test the preamp electronics. This test will run for approximately 2
minutes. If the lest is successful, the FUNCT CHAN PARAMETER
display will indicate "A A AA* as the VALUE display increments from
E-11 to E-05. If the display panel indicates an *E" in any field, proceed
1o Section 8.4.7, Preamp Calibration.

Verify/connect the picoamp source 10 the microcomputer signal
connector.

At the KELIC, place the microcomputer in Calibrate mode by pressing
function keys *FTN 1 06 1 ENT".

Byl 16U 0 s
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0.00

148 148

——— er—

e T 5, 8487 Turn the piccamp source ON. place the polarity Switch in the *+*
position, and adjust the current output in accordance with the vaiues

specified beiow. Record AS FOUND data.

RU-148 ! RU-149

—— - S—

PICO ALLOWABLE | AS FOUND | AS LEFT ' AS FOUND ' AS LEFT
AMP RANGE | .
INPUT ‘ : !

s ——

B.00 E-11{ 7.80 E-11 TO| ! 5 |
8.20 E-11 | |

8.00 E-10| 7.80 E-10 10 :
820 E-10 !

8.00 E-08| 7BOES 10 3'
820E-9 i

800 E-08| TBDE-B10 ] E
820E-8 |

800 E-07| 780 E-710
B20E-7

8.00 E-06; 780 E-610
B20 E-6

8.00 E0S| 780 ES 10 |

B20E5 |
(CRSn 02 533733

8468 If the data recorded in step 8.4.6.7 is within tolerance, record data AS
LEFT. If the data is not within tolerance, proceed 10 section 847,

Preamp Calibration.

8468 Place monitor back in Normal mode by pressing function keys "FTN 1

06 0 ENT"

848610 At the KELIC. place the LOCAL/REMOTE keyswitch in REMOTE

PNTIDRN b
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148 149

847

B4.71

8472

8473
8474
8475
8476

8477

Preamp Calibration

NOTE

Perform this section if steps 8.4.6.4
or B46.7 of the Preampifier
Verification Test are not within
1olerance.

Turn the microcomputer power switch. S-1. 1o the OFF posiion and
remove the preamp from the microcomputer assembly.

CAUTION

O NOT HANDLE THE INTESNAL
COMPONENTS OF THE PREAMP
ASSEMELY WITHOUT RUBBER SURGICAL
GLOVES.

Remove the preamp assembly cover and connect the preamp into the
test fxture.

Place test fidure switches S-1 thruSSinOFF (0 = OFF and 1 = ON).
Turn on power 10 the test fixture.
Connect a picoamp source 1o the triax connector on the preamp.
Turn picoamp scurce ON and turn polarity switch 10 OFF,
Set picoamp source for an output of .00 E-12 amps.

NOTE
The preamplifier assembly is extremely sensitive 10 RFl, EM' _..d/or

technician body movements. To efiiciently calibrate the preamplifier
these conditions must be minimized.
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hasld
b
0

I
|

Ba79

84.7.10

8.4.7.13

847 14

8.4.7.15

Connect a DVM between TP-2 and Ground (R-8 lead closest 10
parametric amplifier) ang record AS FOUND voltage.

ALLOWABLE RANGE -0.00S 10 0.008
AS FOUND AS LEFT

148/

145/

Adjust potentiometer, R-18. on the preamp to 0.000 VDC {-0.009 10
0.008). Record AS LEFT voltage

Disconnect the DVM instailed in step 8.4.7 2. connact the CVM between
TP-3 and Ground and agjust potentiometer R-21, so the polarity and
value are equally displaced around zero

Set the picoamp source for an output of 6.50 £-10 amps and tum
polarity switch 10 {+).

Turn test fodure switch, S-1, 10 ON and record AS FOUND voltage.

ALLOWABLE RANGE 6.450 10 6.550
AS FOUND AS LEFT

148/

148/

Acjust potentiometer, R-18, for an output of 6.500 VDC (6.450 to 6.550).
Set the picoamp source for an output of 6.50 E-6 amps.
Turn test fixture switch, $-3, to ON and record AS FOUND voltage.

ALLOWABLE RANGE 6.450 10 6.550
AS FOUND AS LEFT

148/

185/

Z

NGB Bk
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148 149

— —

sl 84.7.16 Adjust potentiometer, R-20, for an output of 6.500 VDC {6.450 10 6.550).
PO B47.17 Turn test fixture switches $-1 ana S-3 1o OFF
TR g 8.4.7 18 Cepeat steps 8.4.7.11 thru 8.4.7.17 until ail vaiues are within tolerance.
Record final values AS LEFT.
e Ty 84.7.19 Set the picoamp source and the 12st tixture switches 1o the values and
positions listec ang recorg preamp voltages
S——
s1 |82 |83 |PCoamP | ALLOWABLE AU-148 i RU-129
INPUT RANGE .
OFF | OFF | OFF | 3.00 E-11 | 2800 TC 3.2c0 VvDC | l
OFF | OFF | OFF | 8.00 E-11 | 7.800 TO 8.200 VDC ! |
ON OFF | OFF | 800 E-10 | 7.80C TC 8.200 VDC
ON OFF | OFF | 3.00 E-10 | 2.800 TO 3.200 VDC
OFF | ON OFF | 300E-® 2.820 TO 3.080 VDC i
OFF | ON | OFF | B00E-8 | 7.820 TO 8.080 VOC |
CN ON CFF | BOCE-B 7.920 TO 8.080 VDC 7|
ON | ON | OFF | 300E8 |2920TO 3080 vDC |
OFF | OFF | ON | 300E-7 | 292070 3.080 vOC |
OFF | OFF | ON BOD E-7 7.820 TC 8.080 VDC 3
ON OFF | ON 80CE-6 7920 TO 8.080 VDC f
on |oFf |oN |300E6 | 2920703780 VDC |
OFF | ON ON 3.00 E-5 2.820 TO 3.080 VDC
OFF | ON ON 8.00 E-5 7.820 TO 8.080 VDC
S e e
8.4.7.20 Turn polarity switch on the picoamp source OFF.
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B4.7.21 Turn test fixture switches S<4 and S-5 10 ON and S-1. 5-2, and S-3 10
OFF. Recorg AS FOUND voltage.
ALLOWABLE RANGE 7.000 1o 8.000
AS FOUND AS LEFT
1“81’
1435/
84722 Adjust potentiometer, R-30, for an output of 7.500 VDT (7.000 10 8.000).
Record AS LEFT voitage. R-30 is accessibie from a hole in the back of
preamp cover,
84.7.23 Set the test fixtiure switches in accordance with the foliowing table and
record Test Current Board voltages.
= S
S-1/5-2 |53 |S4 |S5|S6 |57 |58 |50 | ALLOWABLE |RU-1a8 RU-149
RANGE
ON | OFF | OFF |ON | OFF | ON | OFF | CFF | OFF{ 7.000 TO 2.000
CFF|CN |OFF|ON | OFF | OFF | ON | OFF | OFF | 7.000 TO 8.000
ON |ON {OFF|{ON |ON | OFF|OFF | CFF | ON | 7.400 70 7.600
OFF| OFF {ON |ON | OFF{ ON | OFF|OFF | ON | 7.400 TO 7.500
ON |OFF{ON [{ON |OFF|OFF|ON | OFF | ON | 7.400 TO 7.600
OFF{ON {ON |ON | OFF |OFF{OFF|ON |ON l 7.400 TO 7.600
= == == T T e
84724 Deenergize and disconnect the test fiaure and DVM. |
84725 Reinstall the preamp intc the microcomputer.
84726 Connect the picoamp source 10 the detector signal connector.
84727 Turn microcomputer power switch, S-1, 10 the ON pos:‘ion.
84728 Repeat Seclon 8.4.6 and record data AS LEFT.
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148 143
848 Angiog Ouiput Calibration
Ragiation levels displayed on the KERIC ang KELIC
are in mR/nr units. Radiation levels gisplayed on the
QSPDS terminals are in B/hr units.
B 8481 Remove the KERIC from cabinet J.SCAB-CO5 to gamn access 10
potentuometers R-35 and R-36

8482 Use the KERIC Extension Cable 1o connect the KERIC 10 the connector
in the back of cabinet J-SQAB-COS8

8483 Attach a DVM 10 TB-43 for RU-148 or TB. | for RU-149, Terminals 7(+)
and B(-) at panel J-SQA/B-CUS,

8484 Adjust the Picoamp source current, while obsenang the KELIC, until 2.00
£ 03 mR/hr is reached. Record AS FOUND voltage and KERIC radiation
level

=T
RU-148 RU-149
DESIRED ALLOWABLE | AS FOUND AS LEFT AS FOUND AS LEFT
VALUE RANGE
0.400 VDC 0.360 TO
0.440
200 E Q3 140E 03 TO
mit/hr 260E 03
e —
R, 8485 Acjust potentiometer, R-36, on the KERIC Interface Board 10 0.400 VG

(0.360 10 0.440)
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148 149
b B486 Adjust the Picoamp source current, while cbserving the KELIC, until the

mOonitor's upper range is reached (1.00 E 10mR/hr). Record AS FOUND
voitage and KERIC radiation level

S ; = ———————
T RU-148 | RU-148
DESIRED ALLOWABLE |AS FOUND . |AS LEFT | 43 FOUND IAs LEFT
VALUE RANGE | ; | |
10.000 VDC | 8.000 TO } f' |
11.000 . ' |
1.00 € 10 7.00E 02 TO } ‘
mir/hr 1.30E 10 i i
8487 Adjust potentiometer, 8-35, on the KERIC Interface Board, to 10.000
VDC {9.000 10 11.000).
- 8488 Repeat steps 8484 mru'BA 8.7 as necessary until both values are
within tolerance and record AS LEFT
8489 While observing the KELIC, adjust the picoamp source current for a

raciation ievei of 1.30 E08 mR/Hr and allow the system to stabilize for
approximately three minutes,

PVIE-aen Ras
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148 149

— ——

NOTE

RU-148 i1s an "A* train and RU-149 is a “B*
train QSPDS pont *Containment Area
Radiation® found o page display 104.

84810 Record the KERIC and OSPDS ingications and verity that the values
fecorced are within the allowable range.
DEVICE ALLOWABLE AU-148 ‘ RU-129
RANGE
KERIC 8.09E05 TO i
1.6SEQ6 i
QsPDS 8.09E02 TO | |
; 1.69E03 } |
84.8.11 Disconnect the DVM instalied in step 8.4.8.3.
84812 Disconnect the KERIC Extension Cable and instail the KERIC back into
cabinet J-SQA/8-C05.
848.13 Disconnect the picoamp source from the detector signal connector,

reconnect the detector signal cabie at the microcomputer, document in
Appendix A
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Kevision
.00

148 149

UNIT 1
UNIT 2
LT 3

848 As Left Keep Ailve

8481 Using SIMS, verity that the detector has not been replaced since the last

calibration

84811 i the cetecior has been replaced, verity that the detector senal
number listed In step 8 4.8 .4 maiches the senal number of the
current Cetector, (if the detector 1§ naccessible. obtain the
senal number from a DOC file copy of the work package useg
10 replace the detector.)

8482 Al the KELIC, record the radiation level

ALLOWABLE 21.00 E03 mu/tyr

148/
148/
8493 At the KELIC, place the LOCAL/REMOTE keyswitch in LOCAL.
84904 At the KELIC, place the monitor in the Calibrate Mooe by pressing

function keys *FTN 1 06 1 ENT*. Record the ion Chamber current level
for the detector being checked. Mark the other unit cetectors *N/A"

RU-148 DETECTOR

CETECTOR ALLOWABLE RANGE AS LEFT
SERIAL NUMBER (IN AMPE) VALUE
22706 9.66E-12 TO 1.79E-11
22708 7.00E-12 TO 1.30E-11
62165 1.67E-11 TO 3.09E-11

Acceplance Critena (Ref. 22.8.35)
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148 149
RU.148 DETECTOR
DETECTOR ALLOWAEBLE RANGE AS LEFT
SERIAL NUMBER (IN AMPS) VALUE
UNIT 1 22711 ] 8.12E-12 TO 1.51E-11
UNIT 2 53364 | 1.40E-11 TO 260811 !
UNIT 3 62163 i 1.4CE-11 TO 26511 !
Acceptance Criteria (mel. 2.2.5.5]
8485 At the KELIC, place the monitor in the Normal moge by pressing
function keys *FTN 1 08 D ENT".
B486 At the KELIC, 1urn the LOCAL'REMOTE keyswitch to REMOTE.
8.4.10 Restoration of Monitor
8.4.10.1 Ensure the monitor alarms and indications appea+ normal,
84102 Ensure the KERIC has been returned 1o normal and all alarms and
ndicathons appear normal.
84.10.3 At the minicomputer terminal, place the monitor On Line by typing the
monitor number then press function key UNIT ON
RLU-148 monitor number 42,
RU-149 monitor number 50
N/A 84104 For RU-148, proceed 10 section 8.5, RU-148 Functional Test.
N/A 84.105 For RU-148, proceed to section 8.6, RU-149 Functional Test,
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8.5

(TS}

8.5.1

8.5.2

856

8.5.8

859

8.5.10

RU-148 Functional Test

Put the Control Room console in database display by eritering *42 1* and pressing the
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