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VOLUME 8 FNP-1=-IMP=-201.22

FARLEY NU'CLEAR PLANT
UNIT 1
INSTRUMENT MAINTENANCE PROCEDURE IMP-~201.22
PRESSURIZER LEVEL CONTROL, LC=459F

Puggose

3y The purpose of this procedure is to verify and,
if required, re-establish the accuracies and
control functions of the channel sensor and
associated signal processing eguiprent.

- % This procedure is written for ncrmal complete
calibration;- however, partial performance 1is
also possible. Partial performance is divided
into: 1) signal processing equipment excluding
the controller drivers, sections 2.0 through
7.17, excluding sections 7.5 and 7.6 or 2) the
controller drivers cnly, section 2.0 through
7.1, 7.5, 7.6 and 7.17.

Acceptance Criteria

23 The acceptance criteria for =his test is that
the process instrumentation :rovide intolerance
conversion of the process pacameter and perform
its as-designed indication aad control functions.
The setpoints and tolerancas to be used are
contained in the data packag: listed as ref-
erence 3.1.

References

il € FNP=-1-IMP-~201.22A, Instrument Maintenance Procedure

Data Package - Pressurizer Level Control, LC=-459F.
3.4 U-176044, Westinghouse Schematic 7378DS3.
3.3 U-176000, Westinghouse Schematic 7377D9%4.

3.4 U=-215587, Instruction Book fo:- Process Instri-
mentation and Control.

3.5 D=177179, Elementary Diagram Pressurizer rres-
sure and Level.

3.6 U-260860, P2500 Computer Cperator Suide.

3.7 D-181709, Connection Diagram, Aux Relax Rack 1.

Rev. 2




4.0

5

.0

FNP=-1-IMP-201.22

Test Equipment

$.1

4.2
4.3

4.4

4.5

Fluke Digital Multimeter, Model 8120A or equiva-
lent (2).

7300 series card extender (3).

Hewlett Packard Dual D.C. Power Supply Mcdel
6228B or egquivalent.

Process Czatrol "Controller/Driver" Test
Assembly.

7300 Series'Card Tester.

Precautions and Limitations

3.1

$.2

5.3

5.4

All reference to data sheets by this procedure
is to data sheets contained in reference 3.1.
All reference to attachments are to the attach-
ments of FNP=-0-IMP-443.1.

Critical procedure sections and steps are listed
on page 2 of the data package used with this
procedure and are marked with an asterisk (*)
within the body of this procedure. As each
critical step or section 1s completed, initial
on the space provided on Table 1 of the data
package.

Observe all precautions and limitaticns listed
in FNP-0-IMP-0Q, General Instrumentation and
Controls Precautions and Limitations.

During the conduct of this test, the following
items will be erratic and unreliable.

S.4.1 LR~-459 (Pen 1)
4.2 LR-459 (Pen 2)
9.4.3 AP L0482A
5.4.4 Annunciator H02, PRESSURIZER LEVEL

DEVIATION HI BACKUP HEATERS ON.

5.4.5 Annunciator H03, PRESSURIZER LEVEL LO
BACKUP HEATERS ¢ 'F AND LTDN SECURED.

5.4.6 Annunciator H1l, 2RESSURIZER WATER LEVEL
HI.

S8.7 Annunciator Hl2, PRESSURIZER LEVEL
DEVIATICON LO.

Rev., O



VOLUME 8 FNP-1-IMP-201.22

5.5 During the conduct of this test Automatic Con-
trol of LC-459F will be inoperable. M/A station
FK=-122 must remain in MANUAL for the duration of
this test.

§.6 During the conduct of this test the Low Level

Interlock for the following valves will be
disabled:

§.6.1 1-CVC-HV-8149A.
5.6.2 1-CVC-HV=-8149B.
$.6.3 1-CVC-HV=-8149C.
5.6.4 1-CVC=-LCV=-459.
5.6.5 1-CVC=-LCV=440.

$.7 During the conduct of this test the automatic
operation of Pressurizer Heaters will be erratic.
Pressurizer heater bank 1A, 1B, 1C, 1D and 1lE
control switches should be kept in the OFF
position throughout this test.

*6.0 Initial Conditions
6.1 The plant is in mode 5 or 6.

6.2 Pressurizer heater groups lA, 1B, 1C, 1D and
lE are in OFF.

6.3 Charging flow control valve 1-CVC-FCV-122 is in
MANUAL control. (M/A station FX-122 is MANUAL).

6.4 Computer AP L0483A is removed from SCAN and
LIMIT CEECK.

6.5 The Shift Foreman has granted administrative
authority to perform this test and is aware of
indicaticns, printouts and alarms that will
result.

7.0 Detailed Procedurs
*7.1 Place the channel in test mode as £ llows:

7.1.1 Jumper the following terminals in Aux-
iliary Relay Rack 1:

7:3.%:1 TB11l5~9 to TBllé~l

Rev. O



VOLUME 8 FNP-1-IMP-201.22

2 o5 W TBll6~-2 to TBll6-6
7.3.1.3 T8116-7 to TBll6~-1l
7.1.1.4 TBl04-8 to TBll1lS-2
7:3:3.9% TB104~-4 to TBll7-6

*7.2 Functional Test of Relay (NRC) Card, LY/459Y-45952
Style 2837A87G04, Location (8-122.

*7.2.1 Remove the Relay card from location
c8-122.

7.2.2 Place the card in the 7300 series card
tester.

.2.3 Test the card in accordance with the
instruction given in reference 3.3 and
indicate results on data sheet 1.

NOTE: Do not reinstall the NRC card.

*7.3 Recorder Calibration, Number LR-459 pen 1,
Location MCB

=33 Insert an extender card in location
C3-122 (card LY/459Y-459Z 1is remcved).

~3
w
(]

Connect the DC rower supply and a DVM to
pins 36(+) and 39(=-) of the extender
card.

7.3.3 Apply the inputs called for on data
sheet 1 by adjusting the DC power supply
and reading the DVM connected to the
extender card.

7.3.4 If required, adjust the recorder as
instructed in Attachment Al7.

7.3.% Record FINAL data.
7.3.6 Disconnect the test equipment.

*7.4 Recorder Calibration, Number LR-45% Pen 2,
Location MCB.

7.4.1 Remove TY-459 from location C8-453
and insert an extender card.

7.4.2 Conneci a DC power supply and a DVM
to pins 20(+) and 42(-) to the extender
card.
Rev. 0



VOLUME 8

»7.

7.4.3

7.4.4

7.4.5

FNP-1-IMP-201.22

Apply the inputs called for cn data
sheet 1 by adjusting the DC power supply
and reading the DVM connected to the
extender 1n location C8-453. Record the
AS FOUND pen 2 values.

If required, adjust the recorder as
instructed in Attachment Al7 and repeat
7.4.

Record FINAL data.

Calibration of Controller (NCB) Card LC=-459F
Style 2838A30G01, Location C8-123.

7+3)

*7.5.2

~J
w
w

Record the NCB AS FOUND card edge switch
and potentiometer settings on data sheet
-

Remove the NCB card and install it in
the Controller/Driver test assembly.
Install jumpers from 37 to 39.

Measure and record the AS FOUND voltage
between pins 13(+) and 42(-). If necessary,
adjust potentiometer M89-1 to obtain

10.0V + 2.0mV. Record the FINAL value.

Connect a DVM to the COM/QUT jacks.

Place the test assembly M/A station in

manual and depress the LOWER button

until the low limit light comes on.

Record the AS FOUND lower limit and, 1if
necessary, adjust the LIMITS LOW potentiometer
to obtain the REQUIRED value. Record

the FINAL value.

Depress the test Assembly M/A station
RAISE button until the high limit light
comes on. Record the AS FOUND upper
limit and, if necessary, adjust the
LIMITS HIGH potentiometer te cbtain the
REQUIRED value. Record the FINAL value.

Connect a DVM to the BIAS and COM jacks
and record the AS FOUND bias. I[f required,
adjust the BIAS potentiometer to cbtain
the REQUIRED wvalue. Record the FINAL
value and disconnect the DVM from the

BIAS and CCM jacks.

Rev. 1



VOLUME 8 FNP=-1-IMP-201.22

¥ il Connect a CVM between the COM and sP
jacks. Place the test assembly SETPOINT
TEST SWITCH in the TEST position and
record the AS FOUND setpoint value. If
necessary, adjust potentiometer M90-3 o
cbtain a setpoint value of 0.0VDC +
1.0mV. Record the FINAL value. Place
the SETPOINT TEST SWITCH to the NORMAL
position and adjust the test assembly
M/A station potentiometer for a setpoint
of 2.5VDC + C.005V as measured between
pins 20(+) and 21(=-).

7:.5.9 Check the controuller tracking by placing
the .Cest assembly M/A station in manual
and applying the Inputs listed on data
sheet 3 using the up/down push buttons.
Monitor the input values uysing a DVM
connected pin 34(+) and pin 36(=-).
Record the AS FOUND controller tracking
outputs betwran pins 38(=) and 39(+).

7.5.10 Lift one end of jumper JR to defeat
integral action.

7.5.11 Place the tezt assembly M/A station in
automatic an! check the controller
proportional action by applying the
inputs listed on data sheet 3 to pins
23(=) and 24{+). Record AS FOUND static
output values at pins 38(=~) and 39(+)
after the con-:coller has stablized for
each input.

7.5.12 1If AS FOUND tracking or proportional
values are out of tolerance, adjust the
NCB card as instructed in Attachment A4,
then reconnect jumper JR and repeat
steps 7.5.9 through 7.5.11 recording
FINAL data.

7.5.13 Reconnect jumper JR and connect a racorder
set for 10V full scale between pins
38(=) and 39(+).

7.5.14 Adjust the controller setpoint and the
controller input to +5.0 volts.

7.5.15 Place the test assembly M/A station in
manual and obtain a controller cutput cf
1.0 volt to ensure sufficient chart
space and to preclude controller windup.

Rev. 2



VOLUME 8

~

7.

.9.22

$.23

FNP-1-IMP-201.22

Place the test assembly M/A staticn in
auto, start the recorder at 1.25cm/mirn
and then step the contrqoller input from
5.0 to 4.0 volts.

Determine and record the AS FOUND reset
time constant by dividing the slope of
the reset portion of the recorder trace
(volts/sec) into the card's gain and
multiplying by the change in the input
(volts). Refer *o Figure 1 (A Ein.).

If necessary, adjust the reset switches

to obtain the REQUIRED reset time constant
and -repeat steps 7.5.14 through 7.5.17
until no further adjustment is necessary.

Record the FINAL reset time constant
value. Attach the initial recorder
trace and, if adjustments were made, the
final recorder trace to the data package.

Reconnect jumper JR.

[f the dynamic card function cannot be
calibrated using the above procedure,
refer to reference 1.1 of Attachment A4.

Record the FINAL card edge switch and
potentiometer settings.

Remove all test connections and re-install
the NCB card.

*7 .6 Celibration of Contrcliler Driver (NCD) Card
LCY-459F Style 2838A15G03, Locaticn C8-124.

*7 .

p o

o

-

6.1

6.2

€.3

.6.4

Remove the NCD card and insert it in the
Controller/Driver test assembly.

Place the test assembly M/A station in
AUTO.

cennect a 25C 0 resistor to pins 19(+)
and 22(-) and mcnitor the NCD card

* current output by connecting a DVM

across the resistor.

Connect a vocltage source to NCD pins
40(=-) and 41(+) and apply the inputs
called for on data sheet 3. Record AS
FOUND output values.

Rev. 2
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VOLUME 8 FNP-1-IMP-201.22

7.6.5 I1f necessarv, adjust the NCD card as
instructed 1a Attachment A9.

7.6.6 Record FINAL output values

y #0 Place the test assembly M/A station 1in
MANUAL and depress the LOWER button
until the low limit light illuminates.

7.6.8 Connect a recorder across the resistor
connected to pins 19(+) and 22(=-) and
set the recorder for 5V full scale.

7.6.9 tart the recorder and depress the test
assembly M/A station RAISE button until
the high limit light illuminates.

7.6.10 Verify that the card ramped smoothly
from 1 to SV in approximately 15 se-
conds.

7.6.11 1If the cutput was not satisfactory,
troubleshoot using reference 1.1 of
Attachment A9.

.12 Attach the recorder trace to the data
package.

~J
(43

*#7.6.13 Reinsert the NCD card in location C8-124.
7.6.14 Insert the NCB card in location C8-123.
*7.7 M/A Station Calibration Check, LK=-45SF.

y % % A Connect a DVM between the COM and OUTPUT
jacks of the NCB in location C8-123.

~J
~J
(8]

Place LK-45SF in MANUAL.

~
~J
w

Adjust the M/A station ocutput, using the

up/down push buttons, to the values

listed on data sheet 4 and recoivd the AS
- FOUND setpoint readings at the NCB card.

7.7.4 If required, repair or replace LK-459F.
7.7.5 Return LK-459F to AUTO.

*7.8 Calibration of Signal Comparator (NAL) Card LB-459D
Style 2837A23G01l, Location C8-126.

7.8.1 Adjust the DC power supply, location
C8-453 (level SP) connected 1in step
7.4.1, for 4.000 *+ 0.001 VDC.

Rev. 2



VOLUME 8

*7.9

&®7.18

7.8.

L]

7.8.3

7.8.4

7.8.5

7.8.6

7.8.7

FNP-1-IMP-201 22

Connect a DC power supply and DVM to
C8<122 (level) pins 6(+) and 9 (=).

Adjust the DC power supply (location
C8-122) so that the comparator LB-455D
is reset (OUTPUT 1 LED 1i1s OFF).

comparator trips (OUTPUT 1 LED is ON).
and record on data sheet 5 the tast
point values at which the trip occurred.

|
1
Slowly increase the input until the

Slowly increase the input until the
comparator resets (OQUTPUT 1 LED 1is OFF)
and record on data sheet 5 the test
peint values at which the reset occurred.

If the trip or reset valués are not
within tclerance or if the INPUT values
were in error, adjust the card as in-
structed in Attachment A7.

Record FINAL trip and reset values on
data sheet 5.

Functional Test of AC Controller (NAS) Card LY-45%SB
Style 2837A89G02, locatien C8-736.

7.9.1

7.9.2

7.9.3

7.9.4

With comparator LB-459D (location C8-12€)
tripped verify annunciator H02 PRESSURIZER
LEVEL DEVIATION HI - BACKUP HEATERS ON.

1s actuated.

With comparator LB-4S59D reset, verify
annunciator HO02 1is cleared.

If the controller card malfunctioned,
remove the card in accordance with
FNP~Q=TMP-442.3, 7300 Series NAI Card
Removal. Replace the card and repeat
step 7.9.1.

Record verification of AC controller
card function on data sheet S (initial).

Calibration of Signal Comparator (NAL) Card LB-459E
Style 2837A13G01, Location C8-127.

7.10.1

7.10.2

Verify DC power supply in locatien
C8-453 equals 4.000 + 0.001 VDC.

Adjust the DC power supply (Location
C8-122) so that comparater LB-454E 1is
reset (CUTPUT 1 LED 1is ON).

Rev. 2
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FNP-1=-IMP-201.22

Slowly decrease the voltage from DC
power supply connected to C8=-122 pin 6
(+#+) and pan 9 (=) until comparator
LB-459C trips (OUTPUT LED is on).
Record the AS FOUND voltage on data
sheet 6.

Slowly increase the voltage from the DC
power supply connected to C8-122 until
Comparator LB-459C resets (OUTPUT LED is
off). Record the AS FOUND voltage on
Data Sheet 6.

7.12.5 1f necessary, adjust the NAL card as
instructed in Attachment A7.

7 12.6 Record FINAL trip and reset values.

*7.13 Functional Test of AC Controller (NAS) Card LY/45%A
Style 2538A89G01, Location C8-736.

7.13.1 With comparator LB-459C (location C8-125)
tripped, verify annunciator HC3, PRESSURIZER
LEVEL LO-BACKUP HEATERS OFF AND LTDN
SECURED 1s actuatad.

7.13.2 With comparators LB-459C and LB-460C
reset, verify annunciator HO03 is cleared.

7.13.3 1If the controller card malfuncticned,
remove the card in accordance with
FNP-0=-IMP=-442.3, 7300 Series NAS Card
Removal. Replace the card and repeat
7:313.

7.13.4 Record verification of AC controller
card function on data sheet 6 (initial).

*7.14 Calibration of Signal Comparator (NAL) Card LB=440C
Style 2837A23G02, Location CS5-329.

NOTE: The following is a test of a dual com-
parator OUTPUT 1 feeds LY-450A and
QUTPUT 2 feeds LY-460.

7.14.1 Adjust the DC power supply Location
C8-122, pins 14 and 17 so that com=-
parator LB=460C, output 1 (location
C5=329) is reset (OUTPUT 1 LED is on).

~J

.14.2 Slowly increase the input and record the
AS FCUND value at which the comparator
trips (as indicated by the OUTPUT 1 LED
turning o£f€) on data sheet 7.

Rev. 2



FNP~-1l-IMP-201.22

7.14.3 Slowly decrease the input and record the
AS FOUND value at which the comparator

resets (as indicared by the QUTPUT 1 LED
turning on).

7.14.4 If necessary, adjust the NAL card as
instructed in Attachment A7.

7.14.5 Record FINAL trip and reset values.

7.14.6 Adjust the DC power supply so that
comparator LB-460C, cutput 2 (Location
CS=329) is reset (QUTPUT 2 LED is off).

7.14.7 Slowly decrease the input and record the
AS FOUND value at which the comparator
trips (as indicated by the OUTPUT 2 LED
turning on) on data sheet 7.

7.14.8 Slowly increase the input and record the
AS FOUND value at wlich the comparator
resets (as indicated by the CUTPUT 2 LED
turning off).

7.14.9 If necessary, adjust the NAL card as
instructed in Attachment A7.

7.14.10 Record FINAL trip and reset values.

*7.15 Functional Test of DC Controller (NAI) Card LY/460A
Style 2837A88G06, Location CS-426.

7.15.1 With Comparator LB-460C (Cutput 1)
(location CS-329) tripped verify an-
nunciator H1l, PRESSURIZER WATER LEVEL
HI is actuated.

7.15.2 With comparator LB=-460C (Output 1)
reset, verify annunciator Hll is cleared.

7.15.3 If the controller card malfunctioned,
remove the card in accordance with
FNP=0=IMP-442.2, 7300 Series NAI Card
Removal. Replace the card and repeat
7.18:1.

7.15.4 Record verification of DC controller
card function on data sheet 7 (initial).

*7.15 Functional Test of AC Controller (NAS) Card LY-480
Style 2838A89G0l, location CS5-436.

7.16.1 With comparator LB-460C, output 2 (locatien
C5-329) tripped, verify annunciator HO3,

Rev. 2
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7.16.2

7.16.3

7.16.4

FNF-1l-IMP-201.22

PRESSURIZER LVL LQO - BACKUP HEATERS OFF
AND LTDN SECURED 1s actuated.

wWith comparators LB-460C, ocutput 1 and
LB-459 reset, verify annunciator HO3 is
cleared.

If the controller card malfunctioned,
remove the card in accordance with
FNP=-0=-IMP-442.3, 7300 Series NAS Card
Removal. Replace the card and repeat
p i

Record verification of AC controller
card function on data sheet 7 (initial).

7.17 Return to Service.

*7.37.1

*7.17.2

*7.17.3

Remove all test equlpment'and the ex-
tender card from lccation C8-122 and
install the relay card removed in step
T:2:%x

Remove the jumpers installed in step
p 2% 4

17.2.1 Ti\15=9 to TBllé-l.
.17.2.2 TBll6-2 to TBl1l6-6.
.17.2.3 TBl1l6-7 to TB1l1l6-11.

NN 9N

.17.2.4 TBl04~-8 to TBllS5-2.
7.17.2.5 TB1l04-4 to TB1l1l7-6.

Place AP L0483A to SCAN using the operator's
console functions "Add/ Omit from SCAN".

*7.18 Notify the sShift Foreman that the test is complete.

Rev. 2
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INSTRUMENT MAINTENANCE PROCEDURE DATA PACKAGE IMP-201.

FNP=-1-IMP-201.22

FARLEY NUCLEAR PLANT
UNIT 1

ro

PRESSURIZER LEVEL CONTROL, LC-4SSF

1.0 Purpose
This data package is to be used in conjunction with

procedure FNP-1-IMP-201.22 to record calibration data

and provide calibfation setpoints and tolerance.

2.0 References

2.3

2.2

ro
.

A

Farley Nuclear Plant Precaticns, Limitations and

Setpoints for Nuclear Steam Supply Systems.

Fa~ley Nuclear Plant Process Instrumentation

Accuracy Requirements and Guidelines, E-PCS-8327.

3.0 Procedure Sign-QOff Sheet and Alteration Log

Initial the appropriate space in Table 1 as each

3.1

step or section is completed in IMP-201.22.

Record con Table 2 any temporary alterations

directed by IMP-442.1, IMP-442.2, IMP-442.3,
IMP-442.4 of IMP-443.1 as the alteraticn are
made or restored.

4.0 Test Results

4.1
4.2

4.3

4.4
4.5

CJ Test completed satisfactery.

t:! Deficiencies occurred (see data sheets

for explanation).

Time required for test Procedure Rev.

used__
Test performed by Date
Test reviewed by Date

This data package consists ¢f 9 pages.

Rev. 2
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R FNP-1-1MP-201,27A, PACE & DATA SHEET h 2
tev. 2 PRESSUKIZER LEVEL CONTROL, LC-459F
Eu LC-ASOF LOCAT 10N CB-12) TYPE: peg SULE: anuaicel ]

v —

PISTRUC I"l"ﬂ‘ :

TRACKING OUTPUT _DATA

(mntrnlh'r lq proportional _plus integral

__gain_equals 4.024

STATIC OUTIUT DAIA

L g B St b e b 04 -———— -
UNETS UNITS UNITS 'um‘ﬁmu-, mlﬂm(:gl . % s LW Lo HiMce P *""”'—.ﬂ
e - TR ST TS SRR SR vpe +0,05 -0,05 : ¥y
ANGE | vARIABLE | REQUIRED | AS FOUND | ERROR | FINAL REQUIRED | AS FOUND | ERROR FINAL ERROR
0.00 0.00 10.00
| 0.5 " 8.048
S e - 6.036
1.50 -— _4.024
2.00 - 2.012
2.50 2.50 _G.00

5 .00

V1PN NUTIBE u

T —

$IAS

RATE

Fumcrion

SRTRULT
KL ) INE

OUER LT
WPER LT

- MISCELLANEOUS DATA :»\uuull-m FHTIOM TER SETTIEGS
REQUIRED AS FOUND | ERROR FINAL ERROR wirarvor]l as Founp | FInaL
0.0 CATE POT. -
10.0 ._I\illl)( in '
Rt 0.0 u XL 2 POI
IPNET WL T X EEErSHIN y o
const L 10056 g “.5k3 vor. | N T
llNl ConsT i 0,0 N = s
SPECTAL CCMECKS /REMARKS: KEFERENCE VOLTAGE (pins 13(F) 10 R2(-)) T

TAS FOUND:
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“ressurizer Level Control,

LC=4%59F

LU L4590 [LOCATIOR: ch-1z6  IHONITOR:  LhdSOE —liecario s conas =

x1cs | exivs BHTES e o YYPE: WAL L '
l ' ol BNy 1'0‘61:8,3%.._- YYEE: U6 | vars Lo WGhce |ron; e Lor: BL :

o S H b o. =0. SIVEE: 2857a13601 {l i 10,025 | - 0.0 AIVIE: 2837A13G61 ¢
v |vanaite Bzieuieen | as rousn| mreor | Finar ERROR || REQUIRED | AS FOUND LARO&. Fiil, SRR )

b_rie TRIP | 0

e .’ h.500 3.500 3 _;_i
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a RESET RESET -
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