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i ' VOoL. 8 FNP=-1-IMP-224.2

FARLEY NUCLEAR PLANT
CNIT 1
INSTRUMENT MAINTENANCE PROCEDURE IMP-224.2

REACTCR COOLANT DRAIN TANK LEVEL, LT-1003

1.0 Purpose

l:d The purpose of this procedure is to verifyv and, if
required, re-establish the accuracies and control
functions of the channel sensor and associatad sig-
na2l processing egquipment.

1.2 This procedure is written for ncrmal complet2 cali-
bration; however, partial performance is also possible.
Partial performance is divided intec: 1) the senscr,
sections 2.0 through 7.1 and 7.2 er 2) signal pro-
cessing equipment excluding the contrcller =ecticns
2.0 through 6.0 and 7.2 through 7.2 excludi..g sections
7.7 or 3) the controller only, sections 2./ through
6.0, 7.2 and 7.7 throuch 7.93.

a0 Acceptance Criteria

2.1 The acceptance criteria for this test is that the
process instrumentation provide in-tolerance con-
version of the orocess parameter and perform its
as~-designed indication and control functions. The
setpoints and tolerances to be used are ccntained
in the data package listed as reference 3.l.

3.0 References

3.3 TNP=l-IMP-224.2A, Instrument Maintenance Procedure
Data Packace/Surveillance Test Procecure Data Pack-
age.

53 U=260930 Barton Model 396/352 D/P Transmitter, Calibra-
tion section 5-1-4.4, Maintenance section 6-1l-3.

-1l= Rev. 0
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3.9

3.10

3.11

3.12

FlP=-1-IMP=224.2

U-183501, Westinghouse Drawing 271C5%97, Sh. 43
U-183509, Westinghouse Drawing 271C597, Sh. S51.
U-183499, Westinghouse Drawing 2710597, Sh. 4C.

U-183497, Westinghouse Drawing 271C597, Sh. 38.

U-167989, Elem. Wiring Diag., RC Drain Tank Pump
No. 1.

U=167990, Elem. Wiring Diag., RC Drain Tank Pump
No‘ 2.

D-181762, Waste Process Liguid Pannel Connection
Ciagram N1G21lNBWPP26023B-N.

U-260716, PCS Users Guide Instructiocn Manual.

3.10.1 Model 62-H Controller, sections 18-710,
18=711.

3.10.2 Mndel 63U-3 Duplex Alarm, sections 18-692,
18-693.

3.10.3 Model 630~-A Single Alarm, sections 18-630,
13-691. ‘

3.10.4 Accpian Power Supply, Non-Foxboro Material
section.

U-260715, Waste Process 3oron Pecycle Panel Instruc-
tion Manual.

D-175042, Sh. 1, P&ID Waste Process Svs. P&ID.

Test Egquizment

4.1

4.2

4.3
4.4

Fluke Digital Multimeter, Mocdel 8120A or eguivalent
,2) -

Transmation Transmitter Simulator, Model 1040 or
eguivalent (2).

General Radio Decade Box, Mocdel 1433-T or egquivalent.

Wallace ané Tiernan Pneumatic Calibrator, Series
65-120 (0-125 in. WC) or equivalent.

-? - ?.e‘f. g
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FNP-1-IMP-224.2

Precautions and Limitaticns

5.1

5.2

.3

5.4

s
.
w

5.6

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

Critical procednre 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 is completed, initial on the space provided
on Table 1 of the data package.

Observe all precautions and limitations listed in
FNP-0-IMP-0, General Instrumentaticn and Controls
Precautiocns and Limitations. '

Do not perform any of the following during this test:
5.4.1 PRT normal cooldown

3:4.3 Excess letdown cperation

$.4.3 Locp, Accumulator, or PRT draining operation
If clearance is regquired on RCDT LI~1003 root valves
1-LWP=-V=-7145A and 3, PT-1004 will be disabled. Re-
fer to initial conditions, precautions and limitations
of IMP-224.1.

Transmitter MUST be revented if the Drain Tank is
drained below the lower instrument tap.

Initial Conditions

6.1

6.2

6.3

RCDT level is less than 50% if RCP No. 1 seal leak-
off es established.

RCDT pumps lA and 13 are OFF and RCDT level control
valve l-LWD-LLV-1003 is in manual and closed.

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

Detailed Procedure

7.3

Calibrate D/P transmitter LT-1003 as follows:

*7.1.1- Open the egualizing valve.

-3= Rev, 9






FNP-1l-IMP-224.2

7.1.12 If "AS FOUND" data is within tolerance, no
further adjustments are required. Proceed
to step 7.1.15.

7.1.13 1If "AS FOUND" data is out of tolerance, apply
a test pressure ecqual to 0% of the trans-
mitter span and adjust the transmitter ZERO
to cbtain the required wvalue shocwn on data
sheet 1.

7.1.14 Apply a test pressure equal to 1l00% of the
transmitter span, and adjust the SPAN ¢toO
obtain the required value shown on data sheet
l.

7.1.15 Repeat step 7.1.12 and 7.1.13 until both zero
and span meet required values.

7.1.16 Apply the values called for on data sheet 1
and ensure all output values are within tole-
rances. If transmitter output is non-linear,
offset the transmitter zero and span within
the allowed tolerances to minimize the maxi-
mum difference between "REQUIRED" and "FINAL"
data. If the transmitter cannot be calibrated
using these instructions, refer to reference
3.2. Record the "FINAL" data on data sheet 1.

*7.1.17 Replace the cap on the upper bellowes isclation
housing.

’ *7.1.18 Close the drain and calibration valve.

! 7.1.1%9 Disconnect all test egquipment connected to
the transmitter and return the transmitter
to service as follows:

*7.1.19.1 Open the ecualizing wvalve

? *7.1.19.2 Have the transmitter high pressure
root valve copened.

*7.1.19.3 Have the transmitter lcw pressure
root valve opened.

7.1.19.4 Do not close the equalizing valve.

-2= Rev. 0
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VoL. 8 FNP=-1-IMP=-224.2

*7.1.19.5 Vent the low pressure leg at th
lower bellows isolation vent (swage-
lok fitting).

NOTE: 1If required, vent PT-1004,.
7.2 Calibration Setup

*7.23:1 Pull power supply, LQ-1003 out of its socket
in the Liguid Waste Process Panel.

*7.2.2 Lift the leads from Liquid Waste Prccess Panel,
TB~-L4, term;nals 10 and 11 and connect the
transmitter simulator to the terminals.

*7.2.3 Reinsert LQ-1003 in its socket.

7.2.4 Connect a DVM to LP.1003 inside the Liquid
wasce Process Panel. This DVM is connected
across a 250 ohm resistor and is to be used
for adjusting transmitter simulator input
values during the remainder of this test.

®7:3 Calibration of Power Suppl LQ=-1003,
Acopian Model 48-LI0O, Locat {on - -1qu1d Waste Process
Panel.

To3s1 Adjust the transmitter simulator for an .in-
put of 12 mA. Measure and reccrd on data
sheat 2 the "AS FOUND" DC potential in the
Ligquid Waste Process Cabinet between terminals
TE~L4, terminal 11 and LP/1003, red (+) test
jack.

7:3.2 Adjust power supply LQ-1003, R-7 (voltage
adjust poc.) to cbtain a DC zctential c¢f
48.0 VDC.

7.3:.3 Record the FINAL DC potential on data sheet 2.

*7.4 Indicator Calibration, Number LI-1003 Location Ligquid
Waste Process Panel.

T-4.1 Apply the inputs called for on data sheet 2
by adiusting the transmitter simulator and
record "AS FOUND" values.

-

-5 - Rev., 0
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FNP=1-IMP=-224.2

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

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

If tolerances cannot be met, replace the
indicater and repeat 7.4.1.

Record "FINAL" data.

7.9 Calibraticn of Signal Comparator, LB-1003
Model 63U-B, Location Ligquid Waste Process Panel.

7.5.1

*7.95.3

*7. 5'3

Adjust the transmitter simulator so that
the comparatcor LB-1003A is reset f(Annun-
ciator l-1, REACTOR COOLANT DRAIN TANK HI~-
LOW LEVEL, Ligquid Waste Process Panel is
OFF) .

Hi Alarm

ToSidel Slowly increase the input from the
transmitter simulatcr and record
the "AS FOUND" value, on data sheet
3, at which the comparator trips
(as indicated by Ann. l-l1 turning
ON) .

7.5.2.3 Slowly decrease the input from the
transmitter simulator and record
the value at which the comparater
resets (as indicated by ann. 1l-1
turning OFF).

.o Alarm

7:.9.3.1 Slowly decrease the input from the
transmitter simulator and record
the "AS FOUND" wvalue, on data sheet
3, at which the comparator trips (as
indicated by Ann. l-1 turning ON).

7:3:3.2 Slowly increase the input from tre
transmirter simulatcr and record
the value at which the comparator
resets (as indicated by Ann. l-1
turning OFF) .

- Rev. 0



VOL. 8 FNP=1-IMP=-224.2

1.5. 4 If necessary adjust the comparator in
accordance with reference 13.10.2. (Ncte:
reset is the same as lockup adjustment).

7.%.5% Record FINAL trip and reset values on data
sheet 3.

*7.6 Calibration of Signal Comparator, L3-10023B
Model 63U-A, Location Liguid Waste Process Panel.

7.6.1 Connect a DVM (ohms scale) to Liguid Waste
Prccess Panel, relay LY-1003B, terminals
9 and 10.

7.6.2 Adjust the transmitter simulator so that
comparator, LB-1003B is reset (short ¢on
relay LY-1003B, terminals 9 and 10).

7.6.3 Slowly decrease the input from the trans-
mitter simulator and rec~ré the "AS FOUND"
value, on data sheet 4, at which the com=-
parator trips (as indicated by an open on
LY-10038B, terminals 9 and 10).

7.6.4 Slowly increase the input from the trans-
mitter simulator and reccord the "AS FOUND"
value at which the comparator resets (as
indicated by a short on LY-1003B, terminals
9 and 10).

7.6.5 If necessary adjust the comparator in accer-
dance with reference 3.10.3. (Note: reset
is the same as lockup adjustment).

7.6.6 Record FINAL trip and reset values on data
. sheet 4. Remove the DVM.

L I 4 Calibration of Controller, LC-1003 Model 62H,
Style C, Location Liguid Waste Process Panel.

p 2y P Record the "AS FOUND" switch and potenticmeter
settings on data sheet 3.

Tedid Unplug controller LC-1003.

T: 03 Lift the leads from Liguid Waste Process
Panel, TB-L4, terminals 13 and l4.

7.7.4 Connect a decade resistance acjusted for
25C.00 ohms, to TB-L4, terminals 13 and 14,
in orier to monitor controller output.

-3= Rev. 0




Te 7.8
7. 7'6
7.7.7

7.7.10
7. 7.1
7.7.12
7.7.33

s Tadd

T.3.49

7.7.18

7.7.19

7.7.20

Re-energize LC-1003.

|
|
\
\
\
\
|

Position trarsfer switch to MANUAL.

Position the transfer switch to the extreme

right until the cutput is maximum. Record

the "AS FOUND" DVM and controller output

meter readings on data sheet 5.

Position the transfer switch to the extreme

ieft until the output is minimum. Reccrd

the "AS.  FOUND" DVM and controller output meter

readings on data sheet 5.

If necessary, adjust the cutput limits in

accordance with reference 3.10.1 and repeat

step 7.7.7 and 7.7.8.

Positicn the transfer switch to AUTO.

Turn Rese®t kn¢b to maximum.

Turn Derivativa2 kneob to minimum (OFF).

Turn set point knob to 50% of scale.

Apply the inpi=s called for c¢n data sheet

S. Allow the -ontroller to stabilize and

record the "AS FOUND" controller output.

If necessary, adjust the ceontroller in

accordance with reference 3.10.1 ané repeat

steps 7.7.10 thru 7.7.14.

Record "FINAL" data.

Unplug contrcller LC-1003.

Remove the deczde resistor connected in
step 7.7.4. Remove the transmitter simulactor.

At LC-1003 rear terminal bearl, jumper terminal
7 to 3 and terminal 6 to 2.

Centroller setup

7.7.20.1 Turn Proportional Bané knobk tc
rminimum.

-3=- Rev. 0
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7.7.22

FNP=-1=-IMP=-224.2

7.7.20.2 Turn Reset knob to minimum.
7.7.20.3 Turn Derivative knob to minimum.

7.7.20.4 Set Reversing switch to CEC.

7.7.20.5 Turn set point knob to 50%.

7.7.20.6 Position transfer switch to AUTO.
7.7.20.7 Reenergize contreller LC-1003.

Controller Functional Check. If any of the
required contrcller coperations in step 7.7.21
are incorrect, trouble shoot in accordance
with reference 3.10.1 and repeat step 7.7.21.

7.7.21.1 Verify Deviation Meter reads null
+ two devisicns (center scale).

7.7.21.2 Verify outp''t meter reads 50+3% of
scale.

7.7.21.3 Rotate setpoint knob upscale and down-
scale. Verify the output meter tracks
and the deviation meter always reads
null.

7.7.21.4 Position the transfer switch to MANUAL.

7.7.21.5 Turn the setpoint knob to 50% of scale.
Use the transfer switch to manually
adjust the controller cutmut meter to
50% of scale. Verify the deviation
meter reads null & 2 divisions.

7.7.21.6 Position the transfer switch to AUTO.
Turn Proportional Band knob to maximum.
Verify the deviation meter reads null

+ 2 divisions.

7.7.21.7 Record (initial) controller functional
check on data sheet 5.

Controller Derivative Check. If the controller
operation is incorrect in Step 7.7.22, trouble
shoot in accordance with reference 3.10.1 and
repeat step 7.7.22.

7.7.22.1 Unplug controller LC-1003.

7.7.22.2 Remove jumpers connected in step
s Tods

-10=-
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FNP-1-IMP-224.2
At the Liguid Waste Prccess Panel,
T8=-L4, jumper terminals 13 and l4.
Connect 2 transmitter simulators
and a switch to TB-L4, terminals
10 and 1l to provide a step change
input.
7.7.22.3 Turn Proporticnal knob to 100%.
7.7.22.6 Turn Reset kncb to maximum.
7.7.22.7 Turn Derivative kncb to 1.2 minutes.
7.7.22.8 Set reversing switch to INC.

7.7.22.9 Turn set point knob €o 0% of scale.

7.7.22.10 Verify load switch (SW3) is turned
clockwise.

7.7.22.11 Reenergize LC-1003
7.7.22.12 Position transfer switch to AUTO.

7.7.22.13 After the -ontroller has stabilized,
step the input from 1l0mA to 12mA.

7.7.22.14 Verify that the output meter reaches a
. peak betw2en 30% and 40% and slowly
drops back to approximately 5%.

7.7.22.15 If necessary, trouble shoot the con-
troller in accordance with reference
3.10.1 and repea: 7.7.21.

7.7.22.16 Record (initial) controller derivative
check on data sheet 3.

7.8 Restoration

*7.8.1

*7.8.2
*7.8.3
*7.8.4

Unplug controller LC-1003. Remove Power
Supply LQ-1003.

Remov2 all test equipment.
Remove jumpers attached in step 7.7.22.3.
Reconnect leads TB-L4,

-
(step 7.2.2) and TB-L4, te
(step 7.7.3).

-
-

rminals 10 and 11
rminals 12 anéd 14

ells

Rev. 0
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NiP=-1-IMP-224.

*7.8.3 Reenergize LC-1003. Reinsert LQ-1003.

*7.8.6 Return all controller settings to their
initial values.

NOTE: Proporticnal band may have a new
setting if adjusted in step 7.7.15.

Netify the shift foreman that the test is complete.

alle

Rev.

0
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3
FARLEY NUCLEAR PLANT
UNIT 1
INSTRUMENT MAINTENANCE PROCEDURE DATA PaAfX
REACTOR CéOLANT DRA{N TANK LEVEL, LT-1003
Puggose

This data package is to be used in conjunction with
procedure FNP-1-IMP-224.2 to record calibration data
and provide calibration setpoints and tolerances.

References

2.1 Farley Nuclear Plant Precautions, Limitatiens and
Set Points for Nuclear Steam Supply Systems.

2.2 Farley Nuclear Plant Prccess Instrumentation

Accuracy Requirements and Guidelines, E-PCS-8327.

Procedure Sign-Qff Sheet and Alteration Lo~

3

3.

.1

2

Initial the appropriate space in Table 1 as each
step or section is completed in IIP-224.2.

AGE IMP~224.2

Record any temporary alteration directed by attach-
ments to IMP-224.2 on Table 2.

Test Results’

4.1
‘.2

[[] Test completed satisfactory

Peficiencies occurred (see data sheets for explana-

tion)

Time required for test

Test performed by

Test reviewed by

This data packac= consists of

-
/
{

Procedure Rev. used
Date
Date
pages. Rev. 0



12.1.1

1 7a1a2
(7.1.3
37.1.&
Telal
:I.l.ﬁ
7.1.17
1 7.1.17
:I.I.|8
7.1.19.1
7.1.19.2
'7.1.19.3
'z.l.lo.s
}7,2.1
7.2.2

7.2.3

I SFCTOR

Initial Conditions
Transmitter Cal
Open Equal Valve

HP Root Valve

_LP Root Valve

Vent HP Leg
Drain Lines
Test Souvrce
Vaive

Close Equal

Replace Cap

Close Valve

Open Equal Valve

P Root valve

LP Root Valvo‘
Vent LP Leg
Remove Pwr. Sup.
Lift Leads ‘

Insert Pw, Sup.

UROCEDURE STGROFF

CINITIALS

STEP OR SECTION

7.3
7.4 _

7.5.2

7.5.3

Ish .

T

- Pwr, Sup Cal,

Indicator Cal,

Comparator Cal, Wi,

Comparator Cal, Low

Comparator Cal,

Controller Cal,

Deenergize Ckt,

Remove Test Equip.
Remove Jumpers
Con. wct Londs
Energlze Ckt,

Controller Settings

~ Notify Shift Foreman

O IITIALL

FNP-1-TMP-224.2A PACE 2

REACTOKk COOLANT DRAIN TANK LEVEL, LT-100)

TABLE 2.
Rev. 0

PESCRIPTION OF ALTERATIO] ALTEREL| &

TEMPORARY ALTERATION LOC




|
——

OAA

AVNEd 07 17°¢

TTOaN

aROT SV o112

SASVIIL /S u._:u ¥z

;.‘."x_x,........

|

B 8]y

8 6!

67611

T°09T

L7661

17091

6°6TT |

.ldz..&..m.l..i\_lﬂ

wU?m&..umqoh

HOTH

. A

867

..4.ﬂ.d TEORVY

.:"
SLIN] = w.:

SNEnakinad L9524

S ——

LO01-071 “19497) quLL ujel] ueoo) 1o)oeay

I TON 149NHS Viva

f UWAE V7TR77-AHT -1 -aNd

= dd T SNOILAINDS2a T GoT-TT :E®un




A

TVNITA _

- ——

UK

LLUTITOE BRSO

IV wogp3aag

POjilAoalsIEIIju]l uofpl3oag

POTIIAOA

STUVIET/ SADAND) IVIDAdS

SHUVHAU/SADAND IVIDAAS

WAUHAN INARGIADT IS0

—

o1

0°¢

0°¢

o'y

0°¢

0oy

o't

0°z

0l

HOWHS VN1 4 wouws | annoa sv | aauinban | wowwd | wvNid4 | wowsa  |awnoa sv | aawinbad| avaviava|  aonva | %
TS BT aiais % .
AIALS 07+ 4
T - 's! oF o . - — o - -
TR Y t__«g_i veomeaakl | ONVIEO FIORELOM o e sLiNg
FNOLIVOOT : TooT-

LOOI-1T “ 19497 YUEL UjLag JuE100) Jodovsy

SU7 7T -1~ N

T OWAING Vi YWz oaewn

0 "ady

® WA




COMATYOTO
SV S0eR I o IVElEeOwY S

i " .- -.:Z

WO ] oo 8 | Sl

N HAY T ..._\uxm...:_ ) IVIDAAS

(Z =308) |

1453y |

8y 1

: diylL

yound | IVNI4
dar Je-009 TS

annod sy

ERTRIEE

TTIOd AMT SNOTLVOOT |

oasogxog CAdAL

L

| SN S e AT I T IV T R T

S LS B B LN T LU B REEE AN

O NI EEN

UNnod sv

LOOE-LT “[9ad7] YuEL ujel( JUeTO0) 10§ oeay

€ O1AANS VAVA 'S AVA VETYZZ-dWI-1-dand




| e 3 JJ-“ - - \ —— - e —— - -
¥
p—_—— D ey —— e IUI\IQ
3 : e ———— S —— ——————
) o0 4 g P A o~ L 3 . ol e~ —— e — —
2 ! T
< ‘ I
3 7 e A - Y
JJ.‘IA..".%‘ ’ - - — — e
- sl
 * AR & his : ¥ - A %00 gt SRS T
- — —— -~ ﬁl,l\l ~
- . ST INT A Oy T TV Sy ISRy T TN

- v\‘\“l‘l\l'

LAEIA) uojIdeg IPeYITIa

S . i v 48 «‘

= / ) el 3 - =
“ * s AT »25&&5_8_6 ..ﬁoa. FLY RN d)tmﬂ:. Wid 157
S4e .l 5 i 0 : ol 2 > S e B S PN AT 2
. #3 . % d Fio. 1 h ' Then " B - ’ - ST SCUSLEA N—
3 ro A ey e B e
- -~ 8y SRR 4 e ™ . 4 o — -~ — ——— Y e e—— ] g -
b | = Y b ~ e & iy e .- e TR deyr—
R Dld o 2 T - = IECRee— E——
v L
.w...b : Als. . . - d« 111""’ — -
T AW 1 b e ; St B a6y o8 N
"
Lol o g e . v ' I"i!lll x4 ...:d..!i } g
p\. Py 41 - v > um‘l - 4&1”’ - - e
s i \.u =4 i . po ’ T ,..X P qul v oot -, -———
? LN . - . g e i ——— -~ p——y
.'.‘ v 4 s (1] » S o “Jﬂ 9 F— — pha— - .
P . el % » s e “ )
PR J % q . h.4~W1 =3 L m L . - J‘l . A
: - k&S !
- » o § pws y - s L e EvST e R
g % i) g ol W R Rvew Nl 3 01
" o B .r.‘.\ P 5 L M.\. ;N .1(' V. ,‘IJILW.\TQJ i - " .
A - 2 - + 3
au i FIEVIdvA; aonvN | %
~ 5 4 ...c.. . o -
AomyEied oo e :
E ’ _ SLINA |  Slimn
» = . s B ———gs L s g
i TV i g
< - A 4 Lo g
; - : : YENOT LM YT

iy T s S 2t a0 2. ' ’ o 4 S - T R i T ToCpe . _

L gE "oy
3 «,. 4 ’ ,q&.
»gr.w&l?ﬁ.rvi?i .I.Z. &} k.r_. Fo R A0A



AdeUS SATICAjI0a 777 L i
- Fo94y) feuoyoung 12177 “
S L1 sujd) FOVIT0A AINANAIAY e LSWAVIAN/ SAOFAND TVIDAIS |
204 INTOJdLYE i
S+ 0 T LIWIT WiAMC
00y 071 DA LINIT ¥AMO
<4001 L LIKIT ¥3d
01,06 UK LIWT uuus—
‘TVNI4 TVN14 WON¥A | aNnod SV aauinbad NOTIDNNA
e i i i S > e —— x e e e
e t
00T i ]
0077 077 .
00"t 0t
00"y 0y
0°%
007y 0% -
00t 0T
00° ¢ U7
" LI |
Hoy a3l TVN14 Houu3a aNnod sv | aminbad HOUNE TWNId youdd aNnod SV | amIndayd | FTAVISVA X
TR - =r & 070~ <0 0+ A XA
PNEAOL PR o SONVRFTOL [ IONGHAIPL,  s11mn SLIND SLINA -
IVaQ 1NdIN0 DIIViS VIV 104100 TVNOTIN0408d ..uuq.r_n_w
~ e e r »e—{
“T0-45-0Z9 THIALS GI0q%03  ;gaal TUTIRT T NOTIVOOT TeOT-17. THATI08 LNOD |
e ———————— e S i S -
CE001-1T [ead] quEL ujEiQ JuE[00) 1031dvey 0 *AdY

CC TN TAane T

R T U A L VA A T A T V) e S T



Lo
PTT Tteieal o AR

£ . SURVIIIIANCT TIST DIAATIT™T AArtea siesmme
5 S e e — - - e T R e - ———
- ——

S

Lo o

srectes 3s 0238  Pevigwad Br Tars  P083C  Taw Aszroves S Daza
C‘.'.‘"'L
Tatren » / PRy e T
st 3 T Cesecec Slel™ S Deirs Slel?p 29-5% S/#e/® K S gkt bdd 1/
PTEZFOEMANCE CF SLaVIIIIavCe g 5 o
)
ALBroved M Czae It = })G =
SZ2: Sugesvisces
aTI= smers en y
" % . , LT g o . -
-85 SeStl m Spec? YES o NO Mallincdcas Indicaced? TZ° NQ =R
AZisents Pecformed” YES NO 4t " N2 Susmized? YES5 .- NO
femerks, Nature of MalS:ncsmons, o- Acjusmenss Feriormel and Resuisms:
— ot o
P
::;- o -~ ’ -
g = - ™ s ol g = e P 4 . ™ ~ -
- Zet Comolewd By: el s o Dae. £ —y-2.°

T ALV R OF CONPLETTD T=ST .

s SLSW U2 Aoz

Toremos/Shis Stperriscs u/ Daze 8 - |- %‘7
AcSeorn Taker or Azzives Resuis: U

i A
S=mellince Ter Z:;nnrw —a2 i///g_)

/
- / \
- -

" asimg & -ies i# —— o —— -
~LBTeS oY 2 sLalges T2l W e Tod Sodphbeg J
e 1728 “aals ad o * oo sesicmimme’ ane—— e
ool wd® Ja3c S. SL8e S0 e — - —— s







t@

GROSS R7S LEAKAGE (P73 @ 120°F) =

w |

154.6 (Vy-v, ;] [:?/u-biv 2.451 (LPL-LPO;_] 3.651 (LvVi-LVO
Vivo T 1.480 !
l_ -

~ Where:

2.

= Specific volume at previocus Tave

Vy = Specific volume at presext Tave

N/u = Gallons of Make-up

Div = Gallons of letdown diverted
LPO = Previous pressurizer level (in.)

LPL = Present pressurizer level (in.)
LVO = Previous VCT level

LV1 = Present VCT level

Change the leakage obtained in Step 1 to GPM by:

GPM = 2+3  ‘0.12LT)
t

Where:
£¢3 = Leskage fro= Ster 1
t = Tipe interval iz hours between sets of data
- NOTE -
I? time ipterval is 2L hours use:

GPM = P23 (5.155 x 107°)

-

Specific volumes are given iz Tadble 1

)

0]
po ¢

~

e

—— - ——
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IV,

KET LEACASE EVALUATION

A.

3.

Initial Conditions

1. Section II & III of this ST? have been performed.
Procedure .

Subtract value of reactor coclant systex leakege to the reactor

coolant drain tank frox the value obtainei in Section II.




0.02079

0.02082
0.02084
0.02087
0.02085
0.02092
0.02095
0.02097
0.02100
0.02102
0.02105
0.02108
0.02111
0.0211k
0.02117
0.02120
0.02122
0.02125
0.02128
0.c2131
0.0213L
0.02137

0.02140

ev.

[




, ‘s

pEPTH - IN.
1

n

& W

YOL. IN GAL.

3.76
10.56
19.20
29.66
41.28
5k.38
68,36
83.54
99.43

115.98
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TASLE 2 =« R.C. DPAIN TAN

DEPTH - IN. VOL. IN CAL. DEPTH - IN, VOL. IN 0aL,
0 1 3.76 28 Lgk,.23
2 10.56 23 517.0L
3 19.20 30 539.60
k 29.66 31 562,06
5 u1.28 32 584,22
6 5L.38 33 607.45
T 65.36 3k 628.47 -
8 83.54 35 650.17
9. 99.43 % ' 671.61
10 115.98 g €92.59 -
11 133.52 38 713.27
12 151.80 29 733.64
O 13 170.37 _ 40 755.&:.
1L 189.77 : L1 772.84
15 209.58 e L2 791.k1
16 229.94 r L3 ! 809.69
17 250.62 Lis | 827.23
18 271.60 LS S43.78
19 293.0k _ : L6 839.67
20 314, 7k ' ol L7 574,35
21 335.76 L8 294,82
22 358.99 W3 901.93
23 381.15 : 50 13.55
24 L03.61 ' 51 224,01
25 L26.17 52 932.65
(:) 26 4L3.98 $3 2:8.%5

\n
&~
o
i~
(9%
.
n
-

27 LT1.60
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§7P=0-27f REACTOR COOLALT SYZSTT1 LUAMASE FVALUATION

IT.

™

1.

2.

. e

GITiZPAL PRECAUTIONS

The Reactor

Tech. Speec.

If energency boration has taken »lace, the armt.

RCS nmust bte

Conlant Srstem lea%age rate rmust Le in ace

3n1 - !.

estimated and alded to the totsl rmakeup for the day,

or a new set of initial data ~ust be taken,

GROSS LEAKAGE EVALUATION - °

‘.

Initial Conditicns

1., System pressure is 2250 psia.

2. The following data is a-ailabdle:

a. From start of time interval under consideration

(a)
(v)
(e)
(4)

Tave

«

Yolume Conirol Tank Level
Oiversion flow integrator realing

Pressurizer level

b. At the time of determination

(a)
(v)
(e)
(4)

e. The

2rocedure

1. Corpute

Tave
Volume control tank lavel
Diversion f{low intecra.or resading

Preszurizar lavel

amoxnt of Reactor Conlaat Systex =~azsup in

.

b
-

of rmakeup to the

ast 2% °

the gress Teictor Coolant Cystiem lazkage, in 7t 3

TS,

or any

lengin of time froa she follawing for-ula (s;ecifie volumes sre

1isted §

a Teble 1.):

- LOTE -

o)

-

Subtract any mikelp Tlow a0t sant thie FTS o

ver

.

(1.2, mataup 40 ZwT, ete).

Y.
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Initial Conditinns

1. Section II % III of this STP have Yeen parformed,
Procedure
Subtract value of reactor coolant system lealage to tre reaclor

coolant drain tank from the value obtained in Section II.




IIT, SAILY CETERAINATION OF REACTOR COOLANT SYSTRM LFAYAGE TO THE =7AC.OR

—
-
§ ¥

COOLAT DRAIN TAUK

A. Initial Conditions

1. The R.C. Drain Pump is not running. Not iraining =C Drn Tank.
2. NSSS Temperature is greater than 532°F.
3. The regenerative heat exchanger drains (CVC-193, CVC-19k, Cvc-218,
and CVC-319) are shut.
L. The safety injJection leakage isolation valve (SI-£61) is shut.
5. Draining from the Teactor Coolant System is not in progres;;
6. Draining of the quench tank is not in progress.
T. Reactor Coolant Pump controlled bleed-off is aligned to the VCT
and the PCP controlled bleed-off relief (CVC-190-RV) is shut.
8. The following reliefs have not lifted:
A. RCP 11A Component Cooling Water Relief (CC-3835)
8. RCP 118 Cocponent Cooling Water Relief (CC-3336)
C. RCP 12A Conmponent Cooling ‘ater Relief (CC-3337)
D. RCP 128 Componar. Cooling Water Pelief (CC-3338)
~ HOTE -

The major sources of leakage to the reacter

coclant drain tank is from valve stem lezroff

and the reachor coolant purmp vapor seals.

1. Cbserve the R.C, drain tank level for a reriod of six (€] ncurs.
2. Trom the chanze in level ani Tadle 2 cospute the volume chanze
: in the Pz2actor Coolant drain tenk.

3. To obtiain the valve stex leak rate in G.P.M, divide the value

froa Step 2 by 350




Table L8

Reactor Coclant Piping Parameters

lluzber of loops

Flow per loop, 1b/hr 61 x 10

Pipe Size
Reactor outlet, ID, in. L2
Reactor inlet, ID, in. 30
Surge line, nominal, in.

Design Pressure, psia

Design Temperature, °F

Velocity dot leg, ft/sec L2

Velceity Cold leg, ft/sec 37

The reactor coclant piping is designed ané fabricated in accordance with the
rules and procedures of ANSI 331.7, Class I. 7Ihe anticipated transients

listed in Secticn 4L.2.1 form the basis for the required fatigue analysis to
insure an sdequate useage factor.

The reactor coolant piping is fabricated from SA516-GR70 carbon steel mill
o, clad internally with type 304L stainless steel. A minimum clad thickness 2
i of 1/8 inch is maintained. The 12-inch surge line is fabricated from AST™

L A351 Gr CF8M alloy steel.

Thermal sleeves are installed in the surge nozzle, charging nozzles and shut-
down cooling inlet nozzle to reduce thermal shock effects from auxiliary

systems. Clad sections of piping are fitted, where necessary, with safe ends
for field welding to stainless steel components.

The piping is shop fabr‘zated and shop welded into subassemblies to the
greatest extent practicable to minimize the amount of field welding. Fabri-
cation of piping and subassemblies is done by shop personnel experienced in
making large heavy wall welus. Welding procedures and cperations azeet the
requirements of Section IX of the ASME Boiler and Pressure Vessel Code. All
velds are 100 percent radiographed and liqu.id-penetrant tested and all resctor
coolant piping penetrations are attached in ac.ordance with the requirements
of ANSI B31.7. Cleanliness standards consistent with nuclear service are
zaintained during fabrication and erecticn.

k.3.5 PRESSURIZER

The pressurizer maintains reactor cocolant system cperating pressure and
compensates for changes in coclant volume during lcad changes. Table L4-$
gives design parameters for the pressurizer. The pressurizer is shown in
Figure L.8.

Rev. 9-10-71




Table 4-3

Pressurizer Parameters

Design Pressure, psia
Design Temperature, °F
Normal Operating Pressure, psia

Normal Operating Temperature, °F

Internal Free Volume, ft3

]
Normal Operating Water Volume, £t~
Normal Steam Volume, Full Power, ft>

Installed Heater Capacity, kw
Spray Flow, Maximum, gpm

Spray Flow, Continuous, gpm

Nczzles
Surge Line (1 ea) nominal, in.
Safety and Rel.ef Valves—~(2) ID, in.
Spray (1 ea) nominal, in. :
Heaters (120 ea) OD, in.
Instrument, Level (4 ea) nominai, in.

Texmperature (1 ea) nominal, in.

Pressure (2 ea) nominal, in.

Matericls
Vessel
Cladding

Dimensions
Overall Length, in.
Qutside Diameter, in.
Inside Diameter, in.
Cladding Thickness, irn. (minimum)

Ory Weight, Including Henters; 1b

Flooded Weight, Including Heaters, 1b

1500
600-800
700-300
1500
375

1.5

[

O e
-
w
-3
v

s Gr B, Class 1
less Steel* and

206,000

300,000

#.eld deposited type 308-309 stainless steel composition with type 308 in -

contact with coolant.

L-18
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