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1.0

2.0

3.0

FARLEY NUCLEAR PLANT
UNIT 1

INSTRUMENT MAINTENANCE PPOCEDURE IMP-202.8

VOLUME CONTROL TANK LEVEL LT-1l12

Purpoose

15 4 The purpose of this procedure is to verify and,
if required, re-establish the accuracies and
control functions ¢f the channel sensor and
associated signal processing ecquipment,

1.2 This procedure .s written for normal comple 2
calibration; however, partial performance is
alsc possible. PFartial performance is divided
into: 1) the senscr, sections 2.0 through 7.1
and 7.10 or 2) signal processing eJuipment ex-
cluding the controller and driver cards, sections
2.0 through 6.0, 7.2 through 7.6, 7.9, 7.10
and 7.11, 3) the driver cards only, sections 2.0
through 6.0 anéd 7.7, 7.8 and 7.10.

Acceptance Criteria

2.1 The acceptance criteria for this test is that the
orocess instrumentation provide in-tolerance con=-
version of the process carameter and perform its
as-designed indicaticn and control functions. The
setpoints and tolerances to be used are contained
in the data packace listed as referance 3.1.

Refarences

2ok FNP=-1-IMP-202.8A Instrument Maintenance Procedure
Data Package, "Vclume Control Tank Level LT-112",

s P U=260930, Barton Model 396 D/P Transmitcer alibration

.-

section 6=1-4.4, Maintanance section 6=1=3

3.3 U=1756034, VCT Level schematic diag. 7378D38.

3.4 U-258631 Westinghouse PLS.

-






VOL.

*6.0

7.0

FNP=l-IMP=202.3

Initial Conditions

6.1

6.2

6.3

*7.3

" ¥.1.4 Connect the test prassure scurce and

Controller LK-112 (Letdown to V.C.T. or H.U.TX.,,
leccated on the MCB, is in tae manual mode.

VCT level greater than lowelow set-point (3%) as
indicated on LI~1l1l5 or plant in Mode 5 or 6.

The Shift Foreman has granted administrative author-
ity to perform this test and is aware of indications,
printouts, and alarms that will result,

Detailed Procedure

Calibrate D/P Transmitter LT-112 as follows:
*T.ded Open the equalizing valve.

*T.1..3 Have the high pressure root valve, l=-CVC-
V=-8447A, closed and tagged.

Yok ed Have the low pressure root valve, l-CVC=-V-
8447B, closed and tagged.

CAUTION: Do not oren the vent fittings on
the transmitter.

ol % Vent the high pressure leg by opening thz
process test connection on the high »ressure
(upper) bellows isclatiocn housing.

*7.1.5 Open the drain and calibration valve and
drain the sensing lines. Collect any fluid
in a suitable container.

CAUTION: Observe cauticn when handling bori
acid solutions.

est
ation

-
pressure gauge to the drain and calibr
connection.

" TXs? Close the 2qualizing valve.

Tedol Connect a DVM to the transmitter test jack.

Tl .9 Vary the transmitter input as necessacy =0
obtain a transmitter ocutput egqual to 12mA.
Verify that the D.C. potential across the
transmitter output terminals is 32.35V + 35V,

-3= Rev. 0




VOL.

7.1.10

7.1.11

7.1.12

7.1.13

7T+1.14

7.1.18

7.1.16

*7.1.18

If the voltage is out of tolerance, measure
and record on data sheet 1 the "AS FOUND"
potential at Cabinet 7, TBA, terminals 19
and 20. Then adjust pot M88-1 on the MLP
card in location C7-130 to obtain 32.5V +
0.1V at the above terminals and record tfe
"FINAL" value.

Apply the inputs called for on data sheet 1
and record AS FOUND cdata.

If AS FOUND data is within tolerance, no
further adjustments are required., Proceed
to step 7.1.17.

If AS FOUND data is out of toclerance, apply
a test pressure equal to 0% of the trans-
mitter SPAN and adjust the~transmitter 2ERO
to obtain the required value shown on data
sheet 1. Gsa W B T

Apply a test pressure egual %o 100% »f the
transmitter SPAN and adjust the SPAN to
cbtain the reguired value shown on data sheet

Repeat step 7.1.13 and 7.1.14 until beth ZERO
and SPAN meet regquired values.

Apply the values called for on data sheet 1
and ensure all output values are within
tolerances. If transmitter output is non-
linear, offset the transmitter ZZRO and SPAN
within the allowed tolerances o minimize the
maximum difference between REQUIRED and
PINAL data. 1If the transmitter cannot be
calibrated using these instructicns, refer to
referance 3.2. Record the FINAL data on
data sheet 1.

If field indicator calibration is tc be ger-
formed at this time, perform section 7.4
prior to returning the transmitter to ser=-
vice.

Replace the cas on the upper pressure bellows
isoclation housing.

-4 - Rev, 0



7.2

*7.3

NP-l-IMP-202,8

Close the drain and calibration valve.
Disconnect all test equipment ccocnnected
to the transmitter and return the trans-
mitter to service as follcws:
*7.1.20.1 Open the ecualizing valve.

*7.1.20.2 Have the transmitter high pressure
root valve ovcened.

'7,1.20ﬂ3 Have the transmitter low pressure
root valve opened.

*7.1.20.4 Close the equalizing valve.
*7.1.20.5 Vent the low pressure leg at the

low pressure bellows isolation
vent.

Card Calibration Setup

*7.2.1

*7.2.2

52,3

Pull the NLP card in Lecation C7-130 far
encugh forward to de-energize the card.

ift the leads from Cabinet 7, TBA 19 and
20 and connect the transmitter simulator
to the terminals.

Reinsert the NLP? card.

Calibration of Power Supply (NLP) Card LQY-1l1l2,
Style 2837A12G01, Location C7-130.

7 3.1

7.3.2

7.3.3

T:3.4

T.3.5

.

Adjust the transmitter simulator for an

input of 1limA. Measure and record on data
sheet 2 the AS FOUND D.C. potential between
cabinet 7, TBA terminals 19 and 20.

Adjust potentiometer M88-l1 on the NLP cars
to obtain a D.C. potential of 32.5 + 0.1
voC.

Reccrd the FINAL D.C. motential on Data
Sheet 2.

Conmnect a DVM to the unisclated OUTPUT
and SIG COM jacks.

Apply the inputs called for on data sheet
2 and record AS FOUND data.

-F- Rev. j



VOL.

3

*7.4

*7.3

N value at whichk the comparator trips

FNP-l=-IMP=-202.8

T<3:6 If necessary, adjust the NLP card as
instructed in Attachment A3,

Tad et Recoré FINAL data and disconnect the
DWM.

Indicator Calibration, Number LI-112 Location
BTRS Chiller Unit Room.

7.4.1 Apoly the inputs called for on data sheet
2. If the transm.tter is being calibrated,
vary the transmitter input. If transmitter
calibration is not to be performed, dis-
connect the aperopriate indicator leads and
apply the input using the meter calibrator,
Record AS FOUND values.

Telhad If required adjust the indicator's zero
screw to minimize the maximum ecrror.

NOTE: Do not turn zero screw mcre than
1/4 turn in either direction.

7.4.3 If tolerances cannot be met, replace the
indicator and rereat 7.4.l.

T4 .4 Record FINAL data.

7.4.53 Proceed to step 7.1.l17 if transmicter cali-
bration is being performed.

Calibration of Signal Comparator (NAL) Card, LB-1l2,
Style 2837A13G0l, Location C7-133.

7:5:2 Adjust the transmitter simulator so that
comparator circuit 1 is reset ( OUTPUT
LED is on).

T:9:8 lowly decrease the input from the ==
mitter simulator and record the AS

ns-
-~
o

d

ra
FOU

(as

indicated by the OUTPUT LED turaning of

'

} o

T+3.3 Slowly increase the input from the transmitt
simulater and reccrd the AS FOUND vwvalue at
which the comparator resets (as indicated by
the OUTPUT LED turning on).

T.5:4 If necessary, adjust the NAL card as in-
structed in Attachment A7.

7:5.3 Resord FINAL trip and reset values.

-f- Rev., 0




*7.6

FNP-1-IMP-202.8

Functional Test of AC Controller Card (NAS), LY-ll2,
Style 2837A88G06, location C7=436.

7.6.1

7.6.2

7.6.3

7.6.4

L)

With comparator LB-l112 (location C7-133)
tripped, verify with a multimeter that
O VAC exists at Aux. Safeguard Cabinet B8,

TB=929 terminals 1 and 2.

With comparator LE~1l2 reset, verifvy 120
VAC at Aux. Safeguard Cabinet B8, TB-229,
terminals 1 and 2.

If the .controller card malfunctioned, re-
move the card in accordance with FNP-0-
IMP=442.3, 7300 Series NAS Card Removal.
Replace the card and repeat 7.6.

Pecord verification of AC controller card
function on data sheet 3 (initial).

Calibration of Controller (NCB) Card, LC-1l12
Style 2838A30G01, Location C7-1131

Ts1.1

*7,7.2

% I

7Q7.4

7.7.8

Record the NCB "AS FOUND" card edge switch
and potentiometer settings on data sheet 4.

Remove the NCB card and install it in the
Controller/Driver test assembly. Jumper
pins 37 and 39 to clamp the output posi-
tive.

Measure and record the "AS FOUND" voltage
between pins 13(+) and 42(-). If necessarv,
adjust potentiometer M89-1 toc obtain 10.0V
+ 2.0mV. Reccrd the "FINAL" value.

Connect a DVM to the "COM/OUT" jacks.

Place the test assembly M/A station 1in
manual and depress the "LOWER" button
until the low limit light comes on. Re=
cord *he "AS FOUND” lower limit amd, if
necessary, adjust the "LIMITS LOW" ooten=-
tiometer to obtain the "PEQUIRED" value.
Record the "FINAL" value.

Depress the test assembly M/A station
"RAISE" button until the high limit comes
on. Record the "AS FOUND" upper limit and,
if necessary, adjust the "LIMITS HIGH" po-
tentiometer to obtain the "REQUIRED" wvalue.

- Rev, 0



VOL.

7.7.7

~3

-
~1
-
w

7.7.20

7.7.32

T+7413

FNP=-1l-IMP-202.8

Connect a DVM between the “COM" and "Sp"
jacks. Place the test assemblv "SETPOINT
TEST SWITCH" in the "TEST" ocosition and
record the "AS FOUND" setpoint values. If
necessary, adiust potentiometer 20=3 to
obtain a setpoint value of 0.0V + 1.0mV.
Record the "FINAL" wvalue. Place the "SET-
POINT TEST SWITCH" to the "NORMAL" vosition
and adjust the test assembly M/A station
potentiometer for a setpoint of 0.0V as mea-
sured between pins 20(+) and 21 (-).

Check the controller tracking by placing the
test assembly M/A station in manual and apply-
ing the Inputs listed on data sheet 4 using
the up/down pushbutton. Monitor the input
values using a DVM connected between pin 34 (+)
and pin 36(=). PRecord the "AS FOUND" con-
troller tracking cutputs between pins 38 (=)
and 39(+).

Lift one end of i:mpers JK and JR to defeat
derivative and intagral action.

Place the test assembly M/A station in
automatic and check the controller pro-
portional action by applying the inputs
listed on data shee: 4. Record "AS FOUND"
static output values for each input after
the controller has ctabilized.

If "AS POUND" tracking or proportional values
are out of tolerarce, adjust the NCB card as
instructed in Attachment A4, then raconnect:
jumpers JX and JR and repeat steps 7.7.8
through 7.7.10 recording final data.

Reconnect jumper JR and cconnect a recorder
set for 10V full scale between the "COM"
and "QUT" jacks.

Adjust the controller setpoint and the con-
troller input to +35.00 volss.

-3 - Rev. C



7.7.29

7.7.26
7.7.27

7.7.28

7.7.29

FNP-1-IMP~-202.8

Record che FINAL derivative time con-
stant. Attach the initial recorder trace
and, if adjustments were made, the final
recorder trace to the data package.

Reconnect jumper JR.

If the dynamic card function cannot be
calibrated using the above prcocedure,
refer to reference 1.1 of Attachment A4.

Record the FINAL card edge switch and
potentiometer settings.

Remove all test connecticns and if the NCD
card is not to be calibrated at this
time, reinstall the NCB card.

Calibration of Controller Driver (NCD) Cara, LCY-112,
Style 2838Al6G03, Locatien C7-132.

7.8.1

7.8.2

7.8.3

7.8.4

7.8.5

Remove the NCB card from location C7-132
if not already removed.

Insert a service module (NSM) card (style
2837A20G01) into the NCB card slot.

NOTE: Ensure the MODE switch on
the NSM card is in the center-
off position during insertion
and removal of the NSM card.
Ensure that the NSM card has
been calibration checked within
the last 30 days.

Set the NSM METER switch to the NORMAL
positicn and note the reading.

Set the METER switch to the SERVICE
position; using the COARSE and FINE
thumbwheel potenticmeters, adjust the
service cutput to the reading noted in
Step 7.8.3.

Repeat Steps 7.8.3 and 7.8.4 until
the meter shows no deflection when
switching from NORMAL to SERVICE. Leave
the METER switch in the SERVICE position.

-10- Rev. 0



o7.17

T.7.31

1:7.23

7.7,.,23

7.7.24

FNP=-1l=-IMP=-202.8

Place the test assembly !1{/A station in
manual and obtain a controller outzut ¢f
+1l volts to ensure sufficient chart space
and to preclude controller windup.

Place the test assembly M/A staticn in

auto, start the recorder at 5 cm/min and then
step the controller input from 5.0 to 3.5
volts.

Determine and record the AS FOUND
time constant by dividing the slope the

reset portion of the recorder trace (volts/
sec) into the cards gain (see figure 1).

If necessary, adjust the reset switches to
obtain the REQUIRZID reset time constarnt
and repeat steps 7.7.13 through 7.7.1l6 un-
til no further adjusctment is necessary.

Record the FINAL reset time constant value.
Attach the initial recorder trace and, if
adjustments were macde, the final recorder
trace o the data packace.

Reconnect jumper JK and lift one end of
jumper JR.

Adjust the controller setpcint (pins 20 (+)
and 21(=) to S volts and adjust the con-
troller input (pins 23(-) and 24(+) ¢c 3.0
volts and allow the card output to s+tabilize.

in manual

Place the test assemblv M/A stati .
.0 volts.

and -obtain a contrcller outouc of 1
Place the test assembly M/A station in auto,
start the recorder at l3cm/min and chen step
the controller input £rom 5.0 $£0 3.5 volss.

Determine and record the AS FOUND dari-
vative time constant £from the recorder
trace by measuring the time for the output
trace to decrease from a convenient initial
point (after any limiting or clipping) to
63.2% of its total decrease (see figure 2).

£ necessary, adjust the rate switches %o
obtain the REQUIRED derivative time con-
stant and repeat steps 7.7.20 through 7.7.23
until no further adjustment is necessary.

-%- Rev. 0



veL. 8

FNP=1=-IMP-202.8

*7.8.6 Notify the Reactor Operator that control

of 1-CVS-LCV=-115A is being switched to the

NSM card a: . that M/A staticon LK-1l12 will

be disabled.

7.8.7 Momentarily set the MODE switch to the

SERVICE position.

trols loop current;

The NS
the CCARSE and FINE
thumbwheel potentiometers are use to

adjust the loop current.

M card now con=-

O

7.8.8 Remove .the NCD card and insert it in the

Controller/Driver test assembly.

7.8.9 Place the *test assembly M/A station in AUTO.

7.8.1C Connect a 2507 resistor to pins
19 (+) and 22 (=) and mor."or the

NCD card current output by

ing a DVM across the resistor.

7.8.11 Connect a voltage source to NCD pins

sonnect-

40 (= ) and 41 (+) and apply the inputs

called for cn data sheet 3.
"AS FOUND" output values.

7.8.12 If necessary, adjust the N(?J card as

instructed in Attachment A9.

7.8.13 Record FINAL output values.

7.8.14 Place the
in MANUAL
until the

7.8.15 Connect a
connected

set the recorder for 3.0V fu.l scale.

Record

test assembly M/A staticn
and depress the LOWER button
low limit light illuminates.

recorder across the resistor

to pins 19

(+)

ani 22

(=)

andé

7.8.16 Start the reccrder and depri:ss the test
agsambly M/A station RAISE button until
the high limit light illuminates.

7.8.17 Verify that the card ramped smoc-hly from

1 to 5.0V in approximately 15 seccnds.



7.8.18

7.8.19

7.8.20
7.8.21

7.8.22

7.8.23

*7.8.24

7.8.25

7.8.26

FNP=1-IMP~-202.8

If the output was not satisfactory,
trouble shoot using reference 1.1 of
Attachment A9,

Attach the recorder trace to the data
package.

Reinsert the NCD card in location C7-132.

Set the NSM METER switch to the SERVICE
position and note the reading.

Set the METER switch to the NORMAL
positicn; using the INCREASE/DECREASE
switch on the NSM Card, adjust the normal
output NCD Card Output) to the reading
noted in Step 7.8.21.

Repeat Steps 7.8.21 and 7.8.22

until the meter shows no deflection
when switching the METER switch from
SERVICE to NORMAL.

Notily the Reactor Cperator that control
of 1-CVS -LCV=-115A is being switched from
the NSM card to M/A station LXK-112 and
ensure that the M/A station is in manual.

Momentarily set the NSM MODE switch to
the NORMAL position. The M/A station
now controcls the loop current.

Remove the NSM card and irsert the NC3
card that previcusly cccupied the slot.

M/A Station Calibration Check

7.9:.1

7.9.2

7.9.3

7.9.4

Connect a DVM between the CCM and 3P
jacks of the NCB card in lccation C7-131.

Record the setting of the s2tpoint poten-
tiometer on M/A staticn LXK-112.

Adjust the M/A staticn setpoint potentio-
meter to the values listed on data sheet

6 and record the AS FOUND setpoint readings
at the NCB card.

Adjust the setpoint potenticmeter to the value
recorded in step 7.9.2 and remove the OVM
connected in step 7.9.1.




VOL.

FNP=-1-IMP-202.8

Measure the voltage between the OUTPU

+" and SIG COM 3jacks on the NCD card
in location C7-132. Reccrd the voltage
on data sheet 6 and record the reading on
the meter on M/A station LK-112.

7.10 Card Calibration Restoration

*7.10.1

*7.10.2

*7.10.3

Pull the NLP card in location C7-130 far
enough forward to de-energize the card.

Disconnect the transmitter simulator

from terminals 19 and 20 of TBA of cab-
inet 7 and reconnect the field leads from
the transmitter to terminals 19 and 20 of
TBA in PCC cabinet 7.

Reinsert the NLP card.

*7.11 Notify the Shift Foreman that the test is complete.

-13=- Rev. 0
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FNP-1-1IMP-202 .8A, Page 2
VCT Level, LT-112

TP OR SECTION INITIALS|STEP OR SECTION INITIALE| (DESCRIPTION OF A’ TERATI
.0 initial Conditions 7.2.3 Reinsert NLP Card
_Calibrate Transmitter 7.3 NLP Cal.
7.1.1 __ Open Valve 1.4 Indicator Cal.
7:-3:2 HP Valve i NAL Cal.
7.1.3  LP Valve 7.6 NAS Cal.
1.1.4  Vent Leg i o rel. i o ot id
7.1.5 Open Drain 7.7.2 Jumper =
7.1:6___ Test Source 0 S .o -
7.1.7 Close Valve 7.9 M/A Cal. :
7.1.18  Replace Cap 7.10.1  Pull NLP Card 4
i B 7.10.2  Connect Leads
_7_-‘1_-__2_"-1 Open Valve | 7.10.3  Reinsert NLP Card o
7.1.20.2 WP Valve 7.11 Notify Shift Foreman s
7.1.20.3 LP Valve
71.1.20.4 Close Valve o
7.1 ?0.5' Vent Leg [ R
7»..;2'.’[‘-“__5‘!_11_!_ N!J_‘__Ctjrd I - - 2 "y . o N
T BRI ST ALY IR | SNSRI AL S

T:Alil.l'". 24 ICEDURE SIGNOFF TABLE 2. TEMPORARY ALTERATT™™ LOG
Rev. 0 .
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- ENP=L- IMP=202.8A  PAGE 6 DATA SHELT NO. 4 :
Rav. 2 VCT Level LT-112 i
——r———— = - & =y e B ek ror—e—— .'s..rg-

| CONTROLLER: ‘t LC-112 LOCATION : C7-151 TYPE: NCB STYLE: _2838A30G0|
SPECIAL _INSTRUCTIONS: Card fu_rlczi..ions are P&I&D: Gain = 10 A i 4
| SIMULATE TRACKING OUTPUT DATA STATIC OUTPUT DATA
UNITS UNITS UNITS 1o HER s or | ol PHance UNITS T(g.ﬂmcs rogkﬂgcz
VDG VDG ]40,025 --0.025 greapklt ioeeies vVoC 10 -0.025 ; M B
= EANGE | VARIABLE | REQUIRED | AS FOUND | ERROR | FINAL ERROR REQUIRED | AS FOUND | ERROR FINAL ERROR
0 ) SR
i R
50 5. 00 5. 000 i
L 7.50 1.500 b s
100 10.00 10,000 .
75 7.50 7.500 L
50 5. 00 5. 000 __-
25 2.50 2. 500 -=-
0 0.00 0. 000 0.000
0.250 e 2.500 5
0.200 — 5.000
0,750 I ~ 7.500
1.000 Fwes ) 10,000
0.750 coma WM 1| RN S b - 500 -
0.500 i £t . A 5.000
0.250Q — 2.500
I 1 0.000 ' i e i 0.000
e R MISCELLANEOUS DATA SWITCH/POTENT [OMETER SETTINGS
l:;uucuon REQUIRED ac FoUND | ERROR FINAL ERROR WiTCH/POL.] AS FOUND | FINAL
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1.0

2.0

3.0

4.0

FARLEY NUCLEAR PLANT
UNIT 1

INSTRUMENT MAINTENANCE PROCEDURE DATA PACKAGE IMP-202.3a

VOLUME CONTROL TANK LEVEL LT-112

Purpose

This data package is to be used in conjunction with
procedure FNP-1-IMP-202.8 to record calibration data
and provide calibration setpoints and tolerances.

References

2.1 Farley Nuclear Plant Precautions, Limitations,
and Setpoints for Nuclear Steam Supply Systems.

2.2 Farley Nuclear Plant Process Instrumentation
Accuracy ®equirements and Guidelines, E-PCS-8327.

Procedure Sign-Cff Sheet and Alteration Log

3.1 1Initial the appropriate space in Table 1 as
each step or section is completed in IMP-202.8 .

3.2 Record any temporary alteraticn directed by
attachments to IMP-443.1 on Table 2.

Tes* Results

— —
—

4.1 . Test completed satisfactory

4.2 Deficiencies occurred (see data sheets for
explanation)

4.3 Time regquired for test Procedure Rev. used

4.4 Test performed by Date

FNP=-1-I)MP-202.8A

4.5 Test reviewed by Date

This data package consists of 3 pages. Rev.
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