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BACKGROUND INFORMATION FROM KIRKPATRICK'S FILES

l

l

K-1 Notes from TMI Computer Surveillance Leak Rate Test Sheets.

K-2 Notes of Water Additions from CRC Log.

K-3 Change to Leak Rate Test Procedure dated 3/16/79.
.

,K-4 TMI 1 Leak Rate Test Procedure 1303-1.1 Rev. 7 dated 05/25/76.

K-5 Calculator printer strip with program and data from leak rate calculations
done in 1980.

K-6 Copy of RCS Leak Rate Hand Calculation dated 08/19/77.

K-7 Reactimiter data for Rx Trip of 03/28/79.

K-8 History of Rx power August 30 to November 30, 1979.

K-9 RCS Pressure from Narrow Range Strip Chart.

K-10 Proposed IE Bulletin on Leak Rate Testing (Was not issued).

K-11 NRC Program U:ed to Calculate 24 hour Leak Rates.

X-12 Notes on Discussion with J. Floyd.

K-13 Hand Calculations and Calculator Notes.

K-14 Notes on Discussion with B. Smith. .
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GENERATION MAINTENANCE SYSTEM
~

MANUAL PERFORMANCE FORM.

.

SCHED. DATE
DATE ISSUED

fREFERENCE MANUAL
DEPT REFP . , ,

"

PnaCEouma reO. TASK NO.- . . ;

i
2.3o 1- 3D I '

WORK ORDER NO. -

ACCOUNT NO. - .

.PART NO QUAN SPEC EQUIPMENT GC CODE -

COMPONENT NO. -
' .

COMPONENT DESC -
PLANT CONDITION (MooE) sut2) * oPl1) HOte) C Dl51 RFt61 MSt31 LRi1) i
FREQUENCY COMPONENT STATUS

'

DEPENDENT TASKS ASSIST DEPT SPECIFIC DAY INTERFERENCE

PRIORITY
COMP. LOCATION - BDG LVL GRID

SHIFT FOREMAN APPROVAL TO COMMENCE

!WORK
-

iQC NOTIFIED BEFORE STARTING WORK

[ f(IF APPLICABLE ONLY) "^ ^

COMPONENT RETURNED TO SERVICE {
(SHIFT FOREMAN) SIGNATURE DATE;

j N
,

,

LOCATION / UNIT TYPE TAS.. SCHEDUI.EV

TX N. C
T. SYS. COMP. TYPE COMP. ID. Lp

- . 1 s A 5 - 15 17 22 2324 26 * 22 33 30

(- 03fG0A 75 M3 C. ( - 5 M,| 7 9 M]U M ;
-- 4 0 0 A T Fil l3 0 .I 3 D .

I

L L 1, fld I 7 U
COMPLETE THIS SECTION (kO1 A)DATE PERFORMED (39)

RESULTS (51) MONTH DAY YEAR -

QQ 1 PERFORMED OK LOLk kO Og,15: . |L
CHECK I)2 EXCEPTIONS

* ACTUAL MANHOURS (45)

.

DNE ( )3 DEFICIENCIES ACTION TAKEN CODE (52) - L. L I .!

DNLY ( )4 BOTH E S AND D S REASONNOT PERFORMED (54) L L _l
.

( )5 NOT PERFORMED
b

L SIGNATURE - .

LPERFORMED BY EMPLOYEE NUMBER (80)
L L%lb I | SIGNATURE - |! O

APPROVED BY EMPLOYEE NUMBER (65) t

WITNESSED BY EMPLOYEE NUMBER (70) LLLLLl SIGNATURE - - r*

CORRECTIVE MAINTENANCE .108 TICKET NUMBER (75) LLLLLI
~

403A (1) DUPLICATE AS ABOVE (5:38)-' ~-~402 (1) DUPLICATE AS ABOVE (5-38)

RESULTS DESCRIPTION ASSISTING DEPARTMENTS
,

LOL1 L L L L L L L L L L L L L L L L L L L L I (39)'

CODE (39) LLLLLILLLLLLLLLLLLLLLLLLLLI (61)
HOURS (44) L L L L L l.L i

(

404A (1) DUPLICATE AS ABOVE,(5 38) CODE 50) LLLLLI
LDL1 L L L L L L L L L L L L L L L L L L L L I (39) HOURS (55) L L L L L 1. L I .

iLLLLLLLLLLLLLLLLLLLLI (st) TMt.105 12 73 ,

'* ~ ' ' ~ ' ~ +. - . . , _ . . . . . . _ , , ,; --- - - . _ . ,_

m
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i
1

ccsI
. .

i
DATE: 3/21/79 REACTOR OJJLA l. LEAKAG: Y JT !' TI;4E: 1:14:33 SP 2301-301 |,

t
.JOTE: IF OPE.MTOI: ACTIJ.: D2t,RJ.AJEs %J VOLv.12 i..: DATA E rl::/ ;7:: T!!AT Yr.10.1 |LLI .::.,;

e

.. . YJJ :." 5 T E:JT2a DEC. PT. .1 1 LEAKAJE VtLJC....
t

|
.

111.;ED I;.TE."/AL (1-d' ilab.u)
1 i

iEREl OPE!ATO.i CAI.;JEs C.:E!.2J TO T'i .*;.sT FR1; D.; I: (2 M1-3]I) !

E'fi~. 0:CATJ: CLJCD C:NGEJ FR.li D3 4 (2331-3J1)
207.
-Ei&ER 1si.i.TIFIED LEARC Faw;4 De 3 (23.;1 ';,1) {Cd.)
o

EITTER Pal. A.;( TO SECO.JDAR/ OT, a i,.,.,2 L.-',.; (GR ;) i
.

, 0
i !

!
I ITI. E TCA TilA TCG Ti!3 TAVE PRZR LVL 11TT.; LVL T<CDT LVL f(F) (F) (F) (F) (F) (Ill) (lil) (IllC;i :

'

(

1:14:5G: 555.030 G05.702 557.C41 G05.727 5:2.:02 215.301 75.73; 75.0~;

2:14:5G: 55G.G41 G05.555 557.433 605.51G 501.201 225.100 71.:.62 79 . *.4 ". I(
l
!

( '
GR.)JJ LEA;; RATE (<30 GP!4): G.0519 GP.4- . !

( * t

TOTAL .lu2NTIFIED 11CS LEAK RITE (<10 GP.4): 4.1833 GP.J. i

( I
. t

. NET l.HIDEstilFIED LEAK RATE (<1 GP.i): 1.8S80 GP!!
I- OPERATOR: g. w .4

'

-

APPR0123: [
' .

f(

Ca //ec7En .22 cf9
- Ic '

i
4

(

.

* JiJP 0 '
_ . . _ - .--

6,

y *gg- e
"g-
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Three Mile Island Nuclear Statson SIDE 2

[.''1031.1 Nuclear Salety/ Environmental Impact Evaluation

;t f.otedure 2 b 3h / IAN !.48 *
, ' . " *

r. ,.,e ci.n,. a.i.ce ac
!

..' % Clear Safety Evaluation '

t
j i Does the atnached procedure change:

increase the probability of occurrence or the consequences of an acciden
;s , * la)

equipment important to safety?, . . . . . . . . . . . . . . . . . . . . t or malfunction ofL
'' '

.;

yes O no G ') *lb)
* . .........'

create the possibility for an accident or malfunction of a different type than any evaluated
,

j{ previously in the safety analysis report? . . . . . . . . . . . . . . . yes O no O ,.'.. ... . .

*(c)
reduce the margin of safaty as defined in the basis for any technical specification? . . . . . yesC no8

Details of Evaluation is . n, . .. . . . .. . . u . .o.t' ('h pt.h-u LLct-41 )R 6 5 QA-<W Y ;

U gy ffb % bil
'

# [ M~ Date 3 /6,
p

Evaluation By
a

**

i o
1 $ 3. Environmentallmonet Evaluation

'Does the attached procedure change:.

i *

(a)
possibly involve a significant environtnantal impact? . . . . . . . . . . . . . . . . . . . . . .yes no O
(il 3(a) is "yes". answer questions (b) and (c) and fill in "Detailsof Evaluation" below.
If "no", state why by filling in the " Details of Evaluption" below) . . . . . . . . . . . . . .yes no O* (b)
havea significant adverse effect opthe envir nm[iti...................... yesO noO ~

* (c) involve a significant environmen al matter r esticm not previously reviewed and
evaluated by the N.R.C.. . . .

I
......................yes no O

. .... . ...

Details of Evaluation ian n a w .,
.

.t '

l

/
|
I -

~ -

Evaluation By Date
,

t

A. Unit Superintendent requests PORC review | | Check if YES.
.-

5. Appraval
. .

Evaluation Acc , nying PCR Evaluation Accompanying TCN

Q(*y.& W .NU. 8' * /,''j Approval
,

e un.i suoe..n.eanen. care ' sno ucene.e om

Reviewed
u.moe, oe ei.ni siers om

iApproval,
'

M.$ W NIe | Sk

The Evaa at.on "Accomoany no a PCR" ev.aues.on and aoorow.s cn..n may me foisoveed as anyt.me.*. 11 v
*

?

T i
.

,
*

.. . _ .. . . . _ . . . - . - . - - - - - - - - - -

, , * . p * .
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Three Mile Island nuclear Station SIDE 1

o ;f- g7wie 1001 5
Temporary Change Notice (TCN)

j'
TCN NO. 2 O .',',,,',

-

.:in ,m.. ,t.n . teu .. s.- ~ iooi.

,,,,,,,,y.,,
must be fossomed when coensetet.no

L th.s toem. Unit No. 7-

R//b / M |S.301.8/ MC S T,u16h, Date ' '
!

| Procedure
!

fvo -
T.e

i 2. Change sincium pese numai
i pansermon numbers. and e=aci wo,d.no of chanee.)

h W. -

.

.; 3. Reason for Change:
'

- 8 LLCCwtY' (L'Y |S0.5g, 0* f(3d ) b 1 AIL. -

~

-
Recommended by .~$f }Wr9tcb. 3//L/>'i S. Y |N.M c.k 3|/L'fM .

1

- paiv superv.sor i s.,naio,e case -

j G Duration of TCN -
No ioneer then n.nei, days from efieen date of TcN or as in tal or (b) beiow whichever occurs first.

(a) TCN will be cancelled by aprocedgre rqvision issued as a result of a Procedure Change Request to besubmitted by /nOdCE
j (Submit PCR as soon as possible)- - - - "

Supervisor Suomittmg TCN
; (b) TCH is not valid atter

; ti.u .a cwcumsiances wh.ch . resusi .a TCN o.ms canceiieds I

7. (a) is the procedure on the Nuclear Safety Related Procedure List?. ,

tsee. Ar iooi - Aeoend.a al,

If "Yes", complete Nuclear Safety Evaluation. iside 2 of th.s Form) Yes p No j i
.

(b) is the procedure on the Environmentalimpact Procedure List? iSec AP tool - Appendis 8)
11 "Yes", rnmplete Environmental Evaluation. rside 2 or th.s Form) .Yes g g No g

(c) Does the change af fact the intent of the original procedure? Yes y No g gNOTE:
se an answers are "no" the change may be soproved by the Shett *--- . . It ouesison (c) is anenered "yes". the change
must be reviewed by the PORC and approvel by the Station / Unit Superintendent orsor to enoiementation. H the answer

fI to ovestion (cl is "no" the chanee may be soproved by two members of the onent management staff at toast one of whom
,

holds a son.or reactor operators license on the un.t effecw in accordonce with perseroph 3.SA.2 of AP 1 o01
__

8. Review and Approval

Block (c) "yes" ''
Block (c) "no"

Approved . /// > /[j Approved
; f " 3's.# supervisorpomen / Deed

,

SRO Lscense OnieR; 3t mL al,i/,7_

5
Member 1 - 3 /

|' Of PORC Wld ) _ bed - NN7 Reviewed
! Contacted ' - 48 ^' Chewman of PORC Da te

# !'.f2 Approved( '3.aern e,s
'-

o.ie un, iso erntendent os.e##Approved ' ' -

) jr Unet Svoerentendent Dete
! NOTE The broch Icl "Yes" review and accrovel chain may be foHovved at anyteme.

1 Approval
,

1 Manager, Generation Quality Assurance

| Date
NOTE u o O A amorovel reouwed only on certsen Adminestrateve Procedures issted en Enclosure 7 of AP t ool

! 10. TCN is Cancelled
Shott Supervisors $n.et Foreman-

, .j Date
.

. e _ ,. n _ .

$"

.. . . - .. - ~ - - - - -

g
@%
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tW'' . . THREE MILE ISLAND NUCLEAR STATION
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'

#,, ''E ' ' . '
.

- mqst :- UNIT #1 SURVEILLANCE PROCEDURE 1303-1.1 TEdh !
-

f- .L.. .m.. .g . .
-n

RC SYSTEM LEAK RATE
Is

'

ifd6f. '.

$ .psw..::.:. ,
hr- 27/4'.T6i,

e.?.W'J44#:-T Required Interval -"- x
,

--m e '

- 1.'W-$g.f5..:;
.,- ,

1. Daily, when RCS temperature > 525 oF. . . . w .0 . . _ . ,n.y,2 -
.. t.

. . .
.. -

g....
4

[j.5.~'..1.0 .

..fh;t.[..,'h. ., ...PURPOSE .' . _

. , ,
..e ... a.: v . . . . . <- I .. '[. '

.

'
- '

.wr+,;f' $',f
;

. spg ~

-

.;CGN '.'C. To evaluate reactor coolant system leakage in accordance with
.. p.

.

.

_"

' ' , . ., {{.g--'~

..w s. n..w w.g5,c &, 7 4
.p . . .

.. . . . . . . .r
,* '

_ Technical Specification Table 4.1-2 item 7.
.

r.
'difYEW> -

- m.- .z % m .'..- .

2.0 PLANT STATUS ~
. ".r,. sv Wa sit g-

, M.. 6,1 'Si d.; -...

Reactor coolant system temperathe is greater than 525 F.
.

.%:. . .. .2.1 . . . . - -0 "'~ '

. ~ " ..

2.2
-

The Make-Up Tank level is between 66" and 96*.
-

"
.

Q. &F.2.3 The pressurizer level is greater than 200". .

a- - I-. . .
.

'
T- m ~-

2.4
Reactor power, temperature and pressure are in a steady stat,e

.

'

condition. (i.e. initial and final conditions approximately
- . . . .

.

thesame.)
.

,

.

!
2.8. . ~

,

-

3.0 LIMITS AND P'4ECAUTIONS
.

- c:a ;
.

: . 4 ~~.' N.E,.
. ..

n 3+-cr.
3.1 Avoid addition and removal of water from the reactor coolant

- , . .

"' ~ ~ *

,
, and Make-Up systems during this test. The following operations 4p,

..
.

should not be conducted during this test: 4 y.

. . " '.. . .

Make-Up or chemical addition to the make-up system.- '
.a. ..

'
.,u:, ..b. Sampling of the RCS or make-up system. - '

.i -

';..
Venting or draining of the RCS or make-up systemc.

?-4 Id. Changing purification demineralizers or make-up filters
! in service.

e. Boration or deboration.
- - . .. ;}; ,

,-

'
.

.

. . .
.,

g
.. t'-...:.

^ *

1.0 . ' ' , . f .f.-

'
.4.~ , ;,

;f~%&.Yh-- ,

&~;c.: C =&fr.V. -

'

--<1;
.. . . . . - . . ... .- . . u. . - - - -

..

-!''~~

, .. .. . . -.-
. . - - 't

, ~ - - - - , - - - - .
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~ ss

- ..
,

., The RCS and makeup system should be maintained in a steady
. t.'.,3.2

, -

. e- 1 e

state condition during this test. Changes in valve line-ups, ''?[. .

coolers-in-service, pumps-in-service, etc. should be avoided. |
,

* ,,

3.3 For the most accurate determination of the RCS leak rata, the - - .g.r. ;
"": !y

initial. and final conditions of reactor power, RCS temperature. -.33.n$,W'
Mv. :im: -

.

' ;

']$@y.$,c.
~- ~

pressure and pressurizer level should be identical. ~

.g .g*

3.4 The same sources should be used when rec ~ ording initial and , %K% f:..

i, ..;2G y'g
e

~ 7.g q@ $.-Z%f:,.
1;.Y..

.

final RCS temperature, pressurizer level..make.-up tank level
. --

'

w %f @
~'

g..,... . . . . 1 .4. . . ..

. , . ' -
, ' and RCDT level. Offferences in sources cou;ld be misinterpreted ,g;;.;; ';;;.

.. ..

.

' 4 ' . :.: . . : :- 'o
....:& Q Gi.%"- a .. .- .,

as RCS, leakage when comparing successive. readings.,'
,. .

_'.. h.9 y. p si f
.

. w.. . . - -

3.5 Minimize power level variations during this test.
- ,g. w:a c .

r -s '

" n- - '- .

4.0 LOCATION OF SYSTEM / ASSEMBLY
-;; .:x.

.

.

2,-,'."..,, - . . ~ . . .

, ; ,. ... .

NOTE: See enclosure two for sources of data.
~

-
'

4.1 The computer is the favored source of information.
. ..g

. . . .i ,
-

'

.t, t
. m. w

4.1 If two or wre inputs are not obtainable on the computer, the .
;- -

patch panel is to be used to obtain the required data.
- +. .- -

t.

5.0 EQUIPMENT
-

. .
.

-

.: :.. .

'

5.1 Equipment for use on patch panel.- .. . . , y. u . ,-
.

- ~ e ---

~ ~

5.1.1 Digital ' voltmeter capable of reading ?_10 VDC.
^ '..

-

.

5.1.2 Leads for patch panel to voltmeter. ;:
'

- . -s> r e . -
6.0 PROCEDURE

,. ,

, 6.1 If the computer is available, initiate the " Reactor Coolant
.

;
,

Leakage Test" as detailed in Enclosure II. Data sheets for
. !

;

.

|. hand calculations are provided for use as follows:
+

' ~ ' . .c. tData Sheet For Use When '
'

1303-1.1.1.1 Computer is operational
.

. . .

-

.
..

; 2.0
"
.

le 3:'

... .;. .
**\ , . ,.j : 1,3 .

...). .
2 ). , :. ,v

. x. ...w..

.['j[g.. , y$h:

.r , . _ . , , .-

> - _ ,
- . . - . - - . .

. . . ... . -

,_
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'

.~:-
' ....

but. not available for
- . . .r . j

.
..

e
RCS program. - - T ,. . .';, . .M-

1303-1.1.1.2 Computer not operational
J . :d.:

r . . ,

, . _ . , .

If a hand calculation is being performed, obtain the applicable - ' .ig A;. .6.2
3.R : |

data sheet (see step 6.1) and take the initial set of data. -s ?d%. '.

- :/;Wg-#
.

,. . : .; . .'

After a minimum of one hour, take the final set of data and *

As u m-*"e."** f* f e '.

detennine the net RCS leak rate as per instructions on the . G. . ,l . '&.. .i
.~ w

,7 ,,,,; j,--
f data sheet. .~ TI,'e,i[Mi

s. mw.r u.c.
,3 k. *. . ~ '.[ .~['

~

: -h&& :.
.

If changes to .the RCS inventory must be made during.the perfor- h.e.-
' * ,,,

. . .
. . .

,Q(,.; 6.3

-.

" gg- m* . . ,.

' ,' i mance -of this -test, they must be accounted for using Data . .a my*' ., qq
.

?. ~ '

.:cM
g , . v, ;,,..-7~

Sheet 1303-1.1.3. Operations such as adding water to the Make
:-.. ..

~ Up Tank or sampling the RCS may be accounted for in this . 5
''

_ _ . 1. ." -.

manner. ~

6.4 If the net RCS leakage is excessive as defined by the acceptance
,

. m;.
criteria in section 7 proceed as follows:

6.4.1
Perform another determination of the RCS leak rate. . -

. .

6.4.2 Insure that no un-accounted for operator action 'has
. -

'

occurred .that would change the RCS inventory. '(See
. .5. . . - .- .

_.

.section 3.1 for a listing of possibilities). If such an

action has occurred, it invalidates the measurement.
. -

' '

:
, Enter this in the " Remarks" section of the data sheet, _.

clearly describing the action that invalidated the measure- .
.

,

ment. u

. .<
! 6.4.3

,

Initiate action to determine the source of leakage.- '

- -

+ . ;. ..

Check items such as: "-

a. Proper valve line-up.
-

. ,,

.'

3.0 # N:U.'
.

Jk.. <A

. :. r--
.

3 ....
* i 4'.'

,. . - . . . . . ~,.x, _-
., , , .. . s: , . . . ,

4 ,. ,. . .

*,, ,
_

. - _ , ,
. e .: .

- , . . . . - _ _ , __ . _ . . _ __
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b. Valve stem leakage..:

- . ,: = ...

Make-up pump packing glands. - ;. . ggy:c.
,

. , ,, ,,

d. Relief valves not seated properly. .m.n .

6.4.4 If sources of leakage are found, initiate data sheet -

.

1303-1.1.2. D.2%d|6.'Lt:

-
7.W~EWL?
4-4Nw

Document completely the source of leakage. -(Example: ..a. :..x u: n -. :::e.n..,

MU-V-159A stem leakage through pa.: king gland).
.. : .c. .v,. ,:a.- ..p g p-

,,~

b. . ;.w 3,:2re '

.
- Detennine the leak rate. The mo,st perferred method ., 3 , ,. 2 .;', g. g c

- .

, ,.~ , '

. is to collect the leakage in a calibrated container. ... qc:*~M.%@:. '.
::.. . . . .

'
.

..a .: ..
::.

' ~3. :;%..:,3.4]aa.*
- ~

- 5.: t
~ - -'

~(Obtain from Chemis.try Dept.) over a known' period of .>. ..

3 9'; .~ ~ 5.

~;g. y ;. g . .

time. Use data sheet 1303-1.1.2 to document the
. . _ _ ,

.m..._~,..-' _
,

;. . .. .

method used- to determine the leak rate. Include: '-: . 9 u .:
2

.
-

- ;.--...

Model # & Serial # of DVM used, description of other 7. , .

, _ -

equipment used, length of measurement and quantity
-

.; ' .:.5
-

of leakage collected (Example:,
' , ,

Used 50 ce graduated

cylinder' to collect 40 cc of water in 10 seconds'.) .
. .i .

.
- q-

Determine the leak rate and enter on Data Sheet
.c.

1303-1.1.2. . ~ . .
~

.

. :aThis quantity may be subtracted from the net RCS -
- -

'

leakage (Line 8C of Data Sheet 1303-1.1.1'and1.1.2). -

?.~3:d. The. Shift Supervisor shall make the initial determi-
-

nation of the safety impitcations of the leak. If

he decides that there are possible safety implications.
-

.

he shall notify the proper personnel in accordance
.

-

. . - -- |with AP 1014. .

.

7.0 ACCEPTANCE CRITERIA
. - . -

.( ::
; '.

,
- ~

4.0 |
l' '.

. . . . -
-

..M,*.*

. ' -': * .-.

'
*

.. p. , . .-

.

_. ... , . ._ .
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7.1 If the gross reacter coolant leakage rate (Item 7 of Data

Sheet) exceeds 10 gpm, the reactor shall, be placed in hot
. ,
.

..' ' '.

. . . . _ -
shutdown within 24 hours of detection. ~ ~ '

.
, .

.
.

4.....'.,.
,

- . .M ..a M.
.

e . . 3 -. .

t .- %t..w. -3 .ee.... ....*. . ,

. p'su.:.J. asp.

- , ~ . . . ..
.* f1 .

*g..... . . ..- :...+a.m.n .* * * '
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. w. . . . . . .

M: +s ..-'.
. ... . . .

.

. ~~
_ . . .

. . . . . . .. .. . .. .
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.
... . > g. .z..~.

. . .
. ,-, ~ ~. .s . n .

-

'* Ag
. .A . *~ nw.' [.h-

.
. .

. . .
-

g- - su . ,g.m. ...
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. , ,4 ' * * ' , *T "

'

. 2.. ;if. L: '
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* *
. .i . . . c.,

.
.

* .

. *~ ,
.

t*

r*g*
.

W

. Y

e

.

.

.

.

.

e

w '' ,

.

4

e

A

g.

.
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t

.

O
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e

*
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.
. p .* - e a

-
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7.2 If unidentified reactor coolant leakage (Item 9 of Data Sheet)
.

,

exceeds 1 gpm of the reactor shall be,placed in hot shutdown '

;
within 24 hours of detection. -.,7-Q44,

7.3 If any reactor coolant leakage is evaluated as unsafe, the || h,'
reactor shall be placed in hot shutdown within 24 hours of . 9:. 22,51h '

. |:. .. . -Er..
-

- 4Mr:.;:detection.
.

6. i h f#'1r' I
-

. c -rP7.4 If any reactor coolant leakage exists through a non-isolable
-;Y%g.hjQ, , .

-- ~
~ fault in a RCS strength boundary (such as ti1e reactor vessel, wC&.

. -
~. m.

~~
.

. .. . . .: 2 M* - ~15: 4 E'.7 J". " piping, valve bod /, etc. except the steam generator tubes)', ~ ,hM66[
~ ~

s .

- the reactor shall be shutdown, and cocidown to the cold shutdowndiE}ETd5 df
.

3
. . . - 2 h: -

condition shall be initiated within 24 hours of detection.. -.: =' 3 m .
.

_

, .- fy, ~I
,

*

:? gip;7.5 If reactor shutdown is required by criteria 7.1, 7.2, 7.3, or. .

, _ .
.

_
. . . , .

7.4 the rate of shutdow and the conditions of shutdown shall ~ '
-

be determined by the safety evaluation for each case and ." .g~- .

justified in writing as soon thereafteEas practicable. . cs.'~

7.5 Action to evaluate the safety implication of reactor coolant , ., .: _ ,
,

'

. . .

leakage shall be initiated within four hours of detection. '

The nature, as well as the magnitude, of the leak shall be ' r

--

considered in this evaluation. The safety evaluation shall
.

assure that the exposure of offsite personnel to radiation is
.

within the guidelines of 10 CFR 20. J.O.f_T -

7.7 'If reactor shutdown is required per Specification 7.1, 7.2,
i-

7.3, the reactor shall not be restarted until the leak is ''

.

repaired or until the problem is otherwise corrected. .. .

-
i7.8 1.oss of reactor coolant through reactor coolant pump seals and

-

;

.

system valves to connecting systems which vent to the gas vent ' ~~.

.-

header and from which coolant can be returned to the reactor
'

2''
...
* P

~ 5.0
. . % *b.

-

. .

-

_. ,

*

3,:.. . .,;

. .. . -

_

,, , - - --w--- - - - -- ,- y .-,n , ,- ,, ,. - . -
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e a

coolant system sha.11 not be considered as reactor coolant ' '

-

+

leakage and shall not be subject to the consideration of the
'

'

above criteria except that such losses when added to leakage . -.|

.

-- :,

.":
. .> v. . .. ,

- shall not exceed 30 gpm. If leakage plus losses exceeds 30
. . . . . .

1

- .r..u--z..'

gpm the rea: tor shall be placed in hot shutdown within 24 ' :O
.--- .

hours of detection.
- . .,..... w :... .

- * g ..eq .,
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- ... t
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DATA SHEET 1303-1.1.1.1 Page 1 ot 5 '

- -

For Use When Computer is Available
..y .

Initial Conditions - To be taken at one ninute intervsis -

1

.

.

**
'

....-....z. .
.

Point T
Line 1 Time y T2 T'3 ''-

T=
. .2

'--- - -

. ,y ,g' ' . _ . . ,Line 2a TcLoopN 510 + +
'

=_ _ + 3 = ''

Line 2b. TH Loop A 508 + + 'a
:,. ,.

t3= ''
. . = ~Line 2c Tc Loop B 513 + +

'

+% MJ
'

..
'

=

::~;;;;: . fyk*t.ine 2d TH Loop B. 509 :-.

+ + -
. . .*,

. ;:p V+3=*,>.
3~- Line 2e Unit Tave ..(Sum of Lines 2a, 2b, 2c and 2d + 4)~ , ' 4= ". . .y - .r:

, ...

""*

+ . . . . ~ ~ , .'
- Line 3 Przr Level 1720 - ~ n j D '' .+ + = _ _,+3= y; .# - 1:.

Line 4 MU Tk Levol 498
. , .

+ _ + = +3=
;Line 5 RCOT Level Patch

, .

~ ~ ' ' -

Fanel
.. ,

DVM + + =
'

+3= .

Final Conditions - To be taken at one minute Intaryals
_

' ' -

Computer '

'

Point T
,

Line 6 Time 1 T
T3 ;2

T".

2
Line 7a Tc Loop A 510 + e = +3=
Line 7b TH Loop A 508 + + = +3= _ '
Line 7c Tc Loop B 513- + + =

-

.

$3=
Line 7d TH Loop B 509 + + = +3=

-
'

__

Line 7e Unit Tave (Sum of Lines 7a, 7b, 7c and 7d + 4) +4= _ _,, s
Line 8 Przr Level 1720 + + = ' 3=+

Line 9 MU Tk Level 498 .+ + = +3= 2
Line 10 RCDT Level Patch ...y.

- < ' '

Panel '

DVM + + = +3=
.

.

.
' .

| h , i ."
,

|

'. : . ,
. -

i .

\
. . -W ;

i 7.0
. ' - ' 4:T.

, c, .; . 9 L - '
.

,

-
,

|
- -

,

, , ,
, . .. ... .

._
,

-- --_
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: Page 2 of 5. '

NOTE: Carry Algebraic signs through all steps.,
'

i1. Mass change due to RCS Temperature change.
.

-

(use line 2e and Figure 1 to determine density)
>

1

I |
'

| |Line 11 a. Initial Dens.ity 1bm/ft3 *
7 {..

-, ,

(use line 7e and figure 1 to detemine density)
.

,

Line 12 b. Final Density 1bm/ft
. .

3 . . ~ .
'

.. , ,

c. . ;. . .

_

RCS Volume change (line 11 minus line 12 x 10,'673) - ' - *

.- . . - -ep.- - Line 11 '
- ' --

W.C: |v: : -: -

.,:i . . s..Tr % . t
|[- Minus Line 12 -

$ '|
,

..
.: . .: .

Line 13 10,673 ft3 x lbm/ft3= lbm ' JS - '
: ,

2. Mass change in Pzrz. Level
-

!
i
i

(Line3minusLine8x120.8) f
-

i !

Line 3
.

'

:

'Minus Line 8 i

!lbm _ . .'~

|Line 14 120.8 in x in . ,

lbm
, i

=

3. $sschangeinMUTankLevel
I

(Line 4 minus Line 9 x 250 lbm/ inch)*
i Line 4

,
.

!

.-

Minus Line 9
lbm

,

. Line 15 250 Tii x in 1bm'
'

i
=

i

4. Total RCS Mass Change
'

.
'

i(Algebraicsumoflines13,14and15)
[

-

Line 13 Tave change of mass

Line 14 Pressurizer mass change I.

Line 15 MUT mass change

Line 16 lbm '

.

!
' I

8.0
. .

,
c' ':. ;

.'

.

t .. . _ ,
, , . - a- '

--

,, .., ,, , .s --*. v' 0- .* **

_ _ . . _ _ _ _ . , _ . _ _ _ . _ . . _...-__ _ ____ _ ...~ _.. _. ,__._.___ _ ._._ ____. ,, ,_... -.__ _ ..., _ . _ _ . _ , . _ _ . _ . _ . . . _ . , . _ _ _ _ _ _ _ _ _ _ _ . _ . . . .
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.,

5. Total RCS change in gallons,

.a . Mean Tave (ifne 2 plus line 7; + 2) "

.

Line 2e OF ^

.c

+Line 7e OF '
- '

, .

Line 17 +2= OF
. .. ; :7a c. *

'T '~ !y. - m .:
b. Use figure 2 and Line 17 to find - .Tz Wh"'

' ' ' . ^ -:- -,

'Line 18 conversion factor from lbm to's,411ons: cal /lba . . . . ' . .
..,2. . . -i e.

. . ,.
.r.. & <w-

, .x . ~.
.t .'s a

RCS Inventory change (Line 16 times line'18) /
: -sc. . . . . .

:4 z -. . . . . . . . ...
- vw.y.m.s gy: -Line 16 lba .

. .

x.w w. ..
-

-

M JI 7. c%. . '.c .+a
.

,

.: ,aLine 19 xLine 18 cal /lbe= cal '

..
..

''F' '

d. Operator caused ch,inges to systen '

'Line 20 (fromdatasheet 1303-1.1.3): cal .

e. Total RCS leakage plus losses

(Algebraic sum of lines 19 and 20)
.. .

Line 19
.

,Line 20

'Line 21 aal.
.

~

. 6. Total leakage plus losses

Duration of Test (Line 6 minus Line 1)a. ~'

.

Line 6 h m
. ._.

-Line 1 h m

Line 22 h m= min '

b. Leak Rate (Line 21 divided by Line 22) ~

Line 21
.

. . .

%

|
.

9.0 ~ '
-

( *
.

.

.

1
, .-

:, : *

_ . ,

' "JS .T-4 gg n-

,
., .. . . . . , -

. . .
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J, ' Line 23 +Line 22 = opm

*

LIMIT: Line 23 shall not exceed 30 gom (see acceptance

criteria 7.8). .-.

7. Gross Leak Rate '

; .?f. ,:a. Mass change in RCDT ; ,: . .

t--

?.'8r-4-

(Line 5 minus line 10 x 3540 lbm/ volt) [,' *
Line 5 - .te -. '

-
. , _
_ . , -

-Line 10 - -N
, .- W |i:rd'LW ' \.Line 24

%:' y x 3540 lbm/ volt = lbm - inR" |
'-

,

b. RCDT change in gallons
_ x_ v :;p M ;;-:

.

' LM; h ' |-

,;
- . e-;c

(Line 24 times Line 18)
.

' -? ,"i . '
' ~

'

Line 24 '

t" ':
xLine 18 (Conversion factor)

. .;_-

-

Line 25 gal '=
,

Operator caused changes to the RCDT.. _...c.
'

~
gLine 26 (from date sheet l'303-1.1.3): cal '

d. Gross RCS Leakage r
. -

(Algebraic sum of Lines 21, 25 and 26)
- !

i

Line 21 Total RCS Leakage + Losses

Line 25 _ RCDT increase (considered RCS losses)
.

.

Line 26 RCDT change by operator
:

,Line 27 cal .

.

Gross RCS leak rate (identified and unidentified leakage) Ie.
!

(Line 27 divided by line 22) *

Line 27
-

.

..
Line 28 +Line 22

.

= cpm

LIMIT: Line 28 shall not exceed 10 com. (See Acceotance Criteria 7.1) ;

.

!

. 10.0 ~

'

. .;, .

..

J

, .. ,.
. *: *-

. _ _ . . _ . . _ _ _ _ _ _
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,

* '''Paga 5 of 5 -
.

-
*-

' ' ' . 10/T4/75. - .

.

. . . - , .. , j
1.

8. Corrections (identif,ied leakage),

a. Evaporative losses .51 gpm -

''

.

b. RCPump Seal #3 Purge +.28 gpm -

._..7,.

'
, .,,7

. . . .y ,
c. Identified leakage - opm (sign is minus) .~' 1 i

~.
-

(fromdatasheet 1303-1.1.2) - :ef-i ':~. -

-
,

e
.~ "'Line 29 Total (Algebraic sum) opm ?. . : s .' '

-
.

~ .O .9. Net unidentified RCS Leak Rate
. ~.

T.'..'-'

Algebraic sum of lines 28 and 29 - . .
-a%*

.
-

1 e. ,.:
"-f*.

Line 28 , ~ - ~w . 3.f.:?..?.,
.. . . . .

-
.

c w 6 .e. ". *'; :.:- v.
-

:Line 29 ?.:,a : m[-g,..' ~
- -

.;-

Line 30 ope '
'

. + . '
.. %e . - . e

LIMIT: Line 30 may not exceed 1 com (See Acceptance
-

Criteria 7.2 and section 6.4 for action)
..

=. .

Remarks:
-

.

.

.

%

/

DVM Model # Serial #
.

Performed by Date . '

'

.:.

-.:...
Approved by Date

.

~ '

.

* 4

e.

.

.

ep '8 .

11.0 ''
-

... ,. -

e y m,
., -

. , en * N em

g
e.. $q Omp

, . . . . . , , , , - , - - - . - . . . . - - . . - . - - . - . - . ..- , - - , - - , . . , , ,, . , -
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.. .

. ~' .- . . Page 1 of 5 ,.
'

.
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, .

. gay 2 - 1975-
. .

,

DATA SHEET 1303-1.'1.1.2, ,

For Use When Comouter is Mot Available
.

Initial Conditions - To be taken at one minute intervals
Patch '

Panel .'Point Ti T2 T3
u.
' - ' - -Line 1 Time T" -

2 .

3. . e .Line 2 Tave 40 + + =

.

+3=

Line 3 Przr level 27 + + =
'

''
+3= 1

Line 4 MU Tank 15 + + =

' '

+3=_ 5'.I
' '

.

,,3 . .Line 5 RCDT CVM + + = ''
+3= .-

-

, t.< s

Final Conditions - To be taken at one minute intervals
' '

Patch
Panel,

Line 6 Time 2 3
T"2

Line 7 Tave 40 +__ + = +3=

Line 8 Przr Level 27 + + =
w:

+3=
Line 9 MU Tank 15 + + = +3=
Line 10 RCDT DYM + + = +3=

.

Caution: When using patch panel voltage,-be sure to record the voltage '

-

polarity (+ or -) and treat this as an algebraic sign.,

.

6

.

.

.

12.0
.

*'
~ . . . _ . . . .- - ~ ~ ' ~~~-,. . -

. , - -
. .e , ..

-...,--m- . , . ~ ,, r- v, w--m---w-- - * - y*--n-yy- -+ s-w- - ----- - '+ - - - |'' 2-%"* 9 E w -- **--e+w- -w- E 'eb- 8 * ===-0 - - - - - - - - - - - -
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.

',.,,.3_. . - . - - - . - - -, - - - - - - - - - - - ~

:),~ ~ ~ A;. Revision d' ' . s; ..

. .. - un 2 - 1975 '.
Page 2 of 5e

.

,

NOTE: Carry Algebraic Signs Through all Steps '

1. Volume change due to RCS temperature

a. Temperature conversions

1) Initial temperature (570 minus, line 2 times 5):
- i

,

'
,

0570 F - (Line 2 x5)= OF -
' +-
. . . '*

Line 11 - c,
._

. .. ..

.: .:.. : 7:.~

2) Final temperature (570 minus line 7 times 5): ~~ "'

L :: i;a
570*F - (Line 7 x5)'= OF ' ,- ' SM #-

, .-
. .pg. .&.

... ~ .

. . ... X*::3.M S.-Line 12 ''~

'"' N.Z:.i'# @7 ~,'-

b. Initial Density (use Line 11 and figure 1 h
;.T7,-

Line 13 to determine density) lba/ft -

3 '- '-

Final Density (use line 12 ard figure 1
.

c.

.Line 14 to determine density) lbm/ft3

d. RCS volulme change (line 13 minus Tine 14, times 10,673)
, ,

Line 13

-Line 14- .

Line 15 10,673 ft3
.

~

lba
.

x = '

s

2. Volura change in Pszr level

(Line3minusLine8x120.8)
.

Line 3

-Line 8-
t

. Line 16 120.8 lbm/in x in= lba
3. Volume change in MU Tank Level

(Line4minusline9; times 250)
,

.,

-

Line 4
.

-Line 9-.
,

Line 17 250 lbm/in x in= lbm
.

.

- . e

13.0 : *
. ..

,

2: L . '. . . . . . ...

. ... .

~ . , . . , , - . . , - - - - , - . , , . - - - - , . - - . , , , . . - . . - . . - . . . - - , , , - - - . - - . - - . _ . . . . - - . . . . _ . - - , - . . - , - . - . - , . . . . . . - - . . . . - . . .
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4. Total RCS Mass change,

(Algebraic sum of lines 15,16 and 17) ~~

Line 15 Tave change of mass

Line 16 Pressurizer mass change
!Line 17 MUT mass change ~

I.*
-

Line 18 lbm y.: -- .
-~-

5. Total RCS change in gallons '

' ~--

:
Mean Tave (Line 11 plus Line 12; + 2), ', ' |-

a. -

;

ir, .Line 11 0F - ~' N E'~,

'

+Line 12 0F -
'

..

r.--Line 19 + 2= OF i
,

'ib. Use figure 2 and line 19 to find
-

Line 20 conversion factor from lbm to gallons: cal /lba

RCS Inventory change (line 18 times line 20)c.
= . = . - ^

Line 18 lbm

Line 21 xline 20 cal /lbm = cal
,,

d. Operator caused changes to system -

Line 22 (fromdatasheet 1303-1.1.3): cal I
'

e. Total RCS leakage plus losses

(Algebraic sum of lines 21 and 22)
.'

Line 21

+1ine 22 *
!

Line 23 cal. 6
*

6. Total leakage plus losses
-

.

Duration of test (line 6 minus line 1)a.

Line 6 h m

-Line 1 h m
.

Line 24 h m= min
. f

'
'

-

.i14.0 '
,-
,

. .

_ . . - . ..- . . . . . . . . .- . -
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Page 4 of 5 '

-
.

',

NAY 2 - 1975
.

b. Leak rate (line 23 divided.by line 24) -

,

,

Line 23 -

Line 25 +Line 24 cpm
-=

:,

LIMIT: Line 25'shall not exceed 30 opm (see Acceptance
,

':
Criteria 7.8) . . .t.5 . .-- "

7. Gross leak rate . . . .

;?'. Q..
,

a. Mass change in RCDT
-:.s. ;&C

, - -

ssy.. + - i

(Line 5 minus line 10 x 3540 lbm/ volt) .- ' i;.'_,...
, . . ,

' ''' . _ . ,,

.' '"8E.N).f ~' !Line 5

l'd4:fl..r ,. e !
. .

-Line 10 .e-
-

'Y.A J.'.Line 26 y.x 3540 lbm/ volt = lbm -
~ ~ ^ ' "

b. RCDT change in gallons
. r--

._.| ,.
,

(Line 26 times line 20) .
.

Line 26
*

i
(xline 20 (Conversion factor) " - -

t

Line 27 = - cal
!

c'.
.

Operator. caused changes to the RCDT *
f...

Line 28 (fromdatasheet 1303-1.1.3)* cal '

~

d. Gross RCS leakage
'

l
(Algebraic sum of lines 23, 27 and 28) !

Line 23 Total RCS leakage + losses
- ;'

i
* Line 27 RCDT increase (considered RCS losses)

Line 28 RCDTchange(byoperator) f
-

Line 29, gal

Gross RCS leak rate (identified and unidentified leakage) I
' l

e. '
;

(line29dividedbyline24)
!

Line 29
.

Line 30 +Line 24 = opm.

.
.

15.0 -

-

.

e- ee.. . g e
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Revision 5.. <- ~ : -' **..?. Page 5 of 5
~~: '

-

10/14/75
LIMIT: Line 30 shall not exceed 10 com. (see,

Accentance Criteria 7.1) - .-

8. Corrections (identified leakage).

!

Evaporative losses .51 gpm (
a. '

.

b. RCPump Seal #3 Purge +.28 gpm 'h !
f~

.

c. Identified Leakage - opm (sign is negative)
,- !

(fromdatasheet 1303-1.1.'2)
, ;. .

-;L'Line 31 Total (Algeoraic~ sum) opm
.

-

~ ' .y'.' .,:**f.
"'

- -

,, }
-

;
s 9. Net unidentified RCS Leak Rate

_

-- %",~ t

(Algebraic sum of linas 30 and 31) -

J-

Line 30 .*"
. -

Line 31
-

Line 32 apm
j

LIMIT: Line 32 may not exceed 1 com. (See. Acceptance I
'

!

Criteria 7.2 and section 6.4 for action) |

I'
.

Remarks: '

.

.

i
.

.

DVM Model # Serial f !i

I

Perfomed by Date

i

*
,

Approved by Date
|

|

..

16.0 ,!

. .
'

., .. .

.,. -. - - -n. ., , .- , .-- - --, - - - , , - - . - - . , - , . - . . - - ,
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Data Sheet 1303-1.1.2,

.

IDENTIFIED LEAKAGE #

'|

1. Source of Leaxage
_ t

(Describe in detail, attach drawings if necessary) |
~

'

1 .

,..u. .. (.

-
,

.

.

,

. ., ..

?
.

..
. - -

,

,

- . i
- ,

..
.

- *
.?2. Method used to determine leak rate. .

-r q (Describe briefly)
.

. . . ..

6 ~ - ** *
- . .

.e -
... .i. s

.: .p
-

~3..~
.

,

*
.

+:
3. Leak Rate: ope

(For use in step 8.c of Data Sheet 1303.1.1.1.1 and 1.1.1.2
-

'[O. .

-

.
'

.i

. . l
-

i

|
|

-

Performed By Date |
4. Possible Safety Implications *I4 (ShiftSupervisorCheckOne) I-

iYes(Initiatenecessaryaction)
I..

No Explain
i

;

!

i i
.

! i

,

Shift Supervisor Date |

,

i

'
;

i

17.0 i*
. l
.. . .

A %S e

" ' '

_ , , _ . - - - - , , - - - - - - - - - - - - - - - - - ~ ~ ' - ' ~~ ~ '^ ~ ~ ~ ' '
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Data Sheet 1303-1.1.3

OPERATOR CAUSED CHANGES TO RCS INVENTORY
'

.

i
1. Identify operation that caused change- I

I
-

. ;

i
. -

; i
- e

.

z *

-
..

.

7 . . .c .. .. ;..

. ,, g
'-

.:j..',

2. Time Operation Started: .f. ,'
'

' ~ ~

Time Operation Completed:
,

t

. . .r. ,

3. Calculations , j'

.m; I
.

4. Total change to RCS inventory: ul . f
'

'
s

i.

: NOTES: 1) If change is to RCDT enter in section 7 of Data Sheet 1303- 6
.

1.1.1.1 and 1303-1.1.1.2
i

.

2) If change is to any other part of the system, enter in section !
5 of Data Sheet 1303-1.1.1.1 or 1.1.1.2 *

3) SIGNS: Removals from the system have a negative (- sign.
Additions to the system have a positive (+)) sign.

;

:

j

|-
.

'
.

,

. . (
,

Performed By Date
. ,

. .

Approved By Date

-

,

,

|

l

18.0 t
- ':

,

.
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'~
'

; . '*'!.ENCLOSURE I
' *

*
- -

Ii '
1 SOURCES OF DATA :

*

;

,

f
CONTROL R004 PATCH PANEL i

PARAMETER . COMPUTER POINT INSTRtMENTATION POINT RANGE (VDC) OUTPUT MULTIPLIER
1
'

;! Tave 508 Loop A Tc RC 7-TAR or 40 520-620 F +10 to -10 T=570-(5xvolts)
8

! - 516 RC 8-9T I (unitTav) ,

511 Loop A TH
Sit :g~

- I
'

509 Loop B Tc
513 !{ -

; Slfloop B TH '
'

,

' 515l |!

r
,

e iPr'ssurizer 1720 Control Console 27 0-400 in +10 to -10 4000 lbs/ volt
'

( Level 1721 Center Panel'
! . 1722 -

.

4

1
'

Make-up Tank Level 458 Control Console 15
. 0-100 in -10 to +10 -1250 lbm/ volt :;! ,,'

'

Center Panel
-

!i Reactor Coolaat DVM at Patch Level Recorder F 71 0-120 in 0-to +10 3540 lba/ volt 3
f Drain Tank Panel LWOS Pdnel l' !

'

Level
i.

,

Note: Patch Panel Data may be obtained from the voltmeters installed for a cooldown from outside the Control Roca *;
.

|-
'

' -

| I
'

!

h

*
,

|. -

.
.

, , . '

| ! - '' ; 1 .
,

;- t a ,'
.

'-

! | .- . 21.0 i
~

. - ,
.

,
-- . . . - - - . . . . . . - , . . . , . . . .

e

_ . ~ - .. ..-_-m. . . . . . . _ . , _ _ . , . . ..

- . ,, --- _ _ _ _ _ -
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,, ,

. . 1303-1.1
. Revision 6

02/17/76

ENCLOSURE II
,

J
.

l

i Computer Determination of RC '

i .

; Leak Rate -

E.2.1.0 PURPOSE-
,

*

!

This program is designed to perform all the calculations
i .-

accomplished on Data Sheet 1303-1.1.1.1. The plant computer

will automatically gather all inputs and average three minute
. _

,

.

intervals of the initial and final readings. This program is '

t
1

run from the programer's console of the Bailey 855 computer. ./ . . ;

-
. , .

- a-

-
It may be run at any time the programer's console is not. 1

!
.

being used by another program.

E.2.2.0 PROCEDURE |,

'

i
- '

! E.2.2.1 Turn on the prograan'er's selectric typewriter next to the ,

;

Bailey 855 computer. Be sure thatsthe " OUTPUT SELECT" i
t

) :

switch is on " UTILITY COMPUTER."
i

E.2 2.2.1 If the computer printout on the selectric shows a question
{,

mark (?), type "r", then depress the " Return" Key. The |
Icomputer will respond with an exclamation mark (!). i

,

Proceed to E.2.2.2.2.
,

>

E.2.2.2.2 If the printout on the selectric shows an exclamation
!

.

,

mark (1), type "RC" and then press the " Return" key.;

t

(See sample printout: Attachment 1) '
!

'

!E.2.2.3 The computer will then request the time interval over
-

which the test is to be run. Any interval from'1 to 8
-

hours in one hour intervals may b'e choosen. Enter a
i

single digit, then press the " Return" Key.
I

4

5

*

22.0
1-
I

, . . . ._ ' "
' ~-' *. ' -. . . . . - .

-. . - . . . . . . . . . . .- ~.

~-c., - . ~ . . . , , . , - . - - ,,-----.---,,~.,~-,,ne,., ,-v-,-----,._e,n._ w, , , - .,,,,c..n_ - - - - - - - - - - . . - - - - - , - - - - . .
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E.2.2.4 The computer, will now request known leakage. Enter

" Identified 1.eakage" (as determined by Data Sheet 1303-

1.1.2) in gallons per minute. Enter operator caused
.

changes to the RCDT or the RCS (as detailed on Data Sheet
.::

1303-1.1.3) ii; 1a11ons.
..

..- : ,.'

CAUTION: For the above entries, be sure to enter a
,

.

decimal point. If no decimal point is entered,
._

the computer will-insert one according to the- -

, . . . . . _ ,

,
.

format it. expects to see.
.

/ ' ,.
E.2.2.5 The. computer will now print out all required data. Be .

-
.

sure to attach data. sheets detailing any entries made in
.

step E.2.2.4.
. -

.

.

.s.

.
.

.

.

.

.

.

.

. -

.

.,

j

.
-

.

23.0

.

. ..
,

*

, , : .3 -

.r.. r

_ . . _ . _ _ .. ' .,_ .+.I O U.T.

.. , .
. ..

. . . .s .c . . . > . .. ..
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ATTACHMENT 1.

tre

DATE: 01/20/75
TIME: 16: 3:38 :

'

e

REACTOR COOLANT LEAKAGE TEST i

SP 1303-1.1 -

DESIRED INTERVAL (1-8 HOURS)
1

-

ENTER IDENTIFIED LEAKAGE FROM DS 1303-1.1.2 (GPM) .- }. ,
ENTER RCOT CHANGE (GAL) '' O'

. 7
.

ENTER RCS CHANGE (GAL)
. .i ~ . - $; -

-

tTIME TCA THA TCB THB TAVE PRZR LVL MUTK LVL RCDT LVL(F) (F) (F) (F) (F) (IN) (IN) (VOLT)

16: 3:54 556.977 601.055 556.250 600.719 578.750 238.311 ' 79.603 8.925

16: 8:54 557.031 601.070 556.180 600.719 578.742 230.178 79.095 8.945

LEAKAGE PLUS LOSSES (<30 GPM): 0.0473 GPW

GROSS RCS LEAK RATE (<10 GPM): -0.1463 GPM

NET UNIDENTIFIED LEAK RATE (<1 GPM) -0.3763 GPM
.

OPERATOR:
'-

s

APPROVED:

.

$

e

|

!

24.0 '''
-

*
. . . -

~ . . , , .
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-

079 00 0 140 65 x 201 13 13 pm,3
-

-

080 02 2 141 43 RCL 202 43 RCL T
,

-

081 99 PRT 142 20 20 203 01 01
082 91 R/S i 143 85 + 204 55 +
083 76 LBL I 144 43 RCL 205 01 1

,

.084. .J S _ .C_ ! 145 11 11 206 00 0,.

085 99 PRT j 146 65 x 207 00 0
086 42 STO 147 43 RCL 208 75 --

087 07 07 148 21 21 209 43 RCL
- 088 02 2 149 95 210 13 13' =

089 00 0 150 42 STO 211 95s- =
090 03 3 151 12 12 | 212 65 x
091 99 PRT i 213 01 1152 43 RCL*

092 91 R'S M - 153 -0 6 -- . 06. . .--- .) 214 00 0
093 76 LBL 154 55 +. 215 00 0
094- 14 D 155 01 1 216 85 +
095 99 PRT 156 00 0 ; 217 06 6 ;

096 42 STD 157 00 0 ' 218 00 0 '

097 08 08 158 95
'

219 65 x=
098 02 2 159 59 INT 220 43 RCL ,

099 00 0 160 42 STO 221 13 13
~|100 04 4 161 13 13 222 95 =

101 99 PRT 162 43 RCL 223 94 +/-
102 91 R/S 163 06 06 224 85 +
103 76 LBL 164 55 + 225 43 RCL i

,

104 15 E 165 01 1 226 14 14 !
105 99 PRT 166 00 0 227 95 = 1

106 42 STO 167 00 0 228 35 1/X '

107 09 09 168 95 229 65 x=
108 02 2 169 75 230 43 RCL-

109 00 0 170 43 RCL 231 12 12,

110 05 5 171 13 13 232 95 =
111 99 PRT 172 95 = 233 99 PRT'112 98 ADV 173 65 x 234 98 ADV
113 43 RCL 174 01 1 235 98 ADV
114 00 00 175 00 0 236 43 RCL
115 99 PRT 176 00 0 237 06 06
116 43 RCL 177 85 + 238 42 STO
117 05 05 178 06 6 239 01 01
118 42 STO 179 00 0 240 43 RCL
119 00 00 180 65 x 241 07 07
120 43 RCL 181 43 RCL 242 42 STD
121 07 07 182 13 13 243 02 02122 75 183 85 + 244 43 RCL-

123 43 RCL 184 02 2 245 08 08124 02 02 185 04 4 246 42 STO
125 95 = 186 65 x 247 03 03
126 99 PRT 187 06 6 248 43 RCL127 42 STD 188 00 0 249 08 08
128 10 10 189 95 = 250 42 STO
129 43 RCL 190 42 STO 251 04 04
130 08 08 191 14 14 252 43 RCL

*

131 85 + 192 43 RCL 253 09 09
132 43 RCL 193 01 01 254 42 STO
133 04 04 194 55 + 255 04 04
134 95 195 01 1 256 91 R/S=

135 99 PRT 196 00 0 257 00 0
136 42 STO 197 00 0 258 00 0
137 11 11 198 95 259 00 0=
138 43 RCL 199 59 INT 260 00 0139- 10 10 200 42 STO 261 00 0
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.

.. ..

'7'.,
i 080 02 9 *-

.

020 76 LBL'

081 99 PRT '

021 16 A' 082 91 R/S--
- 022 91 R/S262 00 0 # 023- 42 STO 3

083 76 LBL
263 00 0 '084 13 C
264 00 0 024 00 00 .

,

085 99 PRT '

.025 01 1 086 42 STO026 00 0
-

' 087 07 07027 01 1 088 02 2028 99 PRTO. N 089 00 0.

0. 029 91 R/S1 090 03 30. l' 030 99 PRT 091 99 PRT0. 18 031- 42 STO 092 91 R/S0. l' 032 01 01 093 76 LBL278.6485739
.

20 033 01 1
'

094 14 D325.0900028 21 034 00 0 095 99 PRT
22 035 0 *

9h''PRT 096 42 STO0. 23 036 097 08 080. 24 037 91 R/S 098 02 2
0. 25 038 99 PRT 099 00 0039 42 STD0.

h<- 100 04 4040 02 020. 101 99 PRT0. ;8 041 01 1 102 91 R/S-

0. _29 042 00 0 103 76 LBL0. 30 043 03 3 104 15 E0. 31 044 99 PRT 105 99 PRT0. 32 045 91 R/S 106 42 STO046 99 PRT 107 09 09'

0' 047 42 STU 108 02 20 35 048 03 03 109 00 00* 36 , 049 01 1 '

110 05 5*

.0 ,,,_mjy 050 00 0 '

3 111 99 PRT. . . . . . . .

051 04 4 i 112 98 ADV052 99 PRT 113 43 RCL053 91 R/S 114 00 00054 99 PRT 115 99 PRT055 42 STO
. 116 43 RCL056 04 04 : 117 05 05057 01 1 118 42 STD058 00 0 119 00 00059 05 5 120 43 RCL060 99 PRT 121 07 07061 98 ADV 122 75 -

062 98 ADY 123 43 RCL063 91 R/S 124 02 02064 76 LBL 125 95 =065 11 A 126 99 PRT066 42 STO 127 42 STD067 05 05 , 128 10 10068 02 2 129 43 RCL069 00 0 130 08 08 i070 01 1 131 85 + l071 99 PRT 132 43 RCL I072 91 R/S 133 04 04 i073 76 LBL 134 95 = '

074 12 B 135 99 PRT075 99 PRT 136 42 STD076 42 STO 137 11 11077 06 06 138 43 RCL078 02 2 139 10 10079 00 0 140 65 x
;
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''~~

Ag1]5I
141 43 RCL,

- 142 20 20 0. -

143 85 + 202 43 RCL 0. 16
144 43 RCL /j03 01 01 0. 17

O. 18 |i145 11 11 . ,/ z04 55 + .

'r 146 65 x 205 01 1 0. 19
"

t' 147 43 RCL 206 00 0 278.6485739 20'

148 21 21 207 00 0 325.0900028 21
149 95 =. 208 75

'

O. 22-

150 42 STO 209 43 RCL 0. 23
151 12 12 210 13 13 0. 24
152 43-RCL 211 95 = 0. 25
153 06 06 212 65 x 0. 26
154 55 + 213 0'1 1 0. 27
155 01 1 214 00 0
156 00 0 215 00 0 101. -

157 00 0 216 85 + 630,
158 95 = 217 06 6 102.

'

159 59 INT 218 00 0 2.488
160 42 STD 219 65 x 103.
161 13 13 220 43 RCL 6.
162 43 RCL 221 13 13 '104.
163 06 06 222 95 = ; 0.
164 55 + 223 94 +/- ! 105.
165 01 1 224 85 + -

166 00 0 225 43 RCL
167 00 0 226 14 14

.| 201.168 95 = 227 95 =

228 35 1/X | 550.'169 75 -

170 43 RCL 229 65 x ! 202.
230 43 RCL ''214

'
171 13 13 '

231 12 12 203.172 95 =

2.173 65 x 232 95 =

174 01 1 233 99 PRT i 204.
175 00 0 234 98 ADV 2-.

176 00 0 235 98 ADV 205.
177 85 + 236 43 RCL
178 06 6 237 06 06 122078.
179 00 0 238 42 STO -0.274
180 65 x 239 01 01 2.
181 43 RCL 240 43 RCL .4098787832
182 13 13 241 07 07
183 05 + 242 42 STD
184 02 2 243 02 02
185 04 4 244 43 RCL 201.i

'

186 65 x 245 08 08 115.
187 06 6 246 42 STO 202.,

188 00 0 247 03 03 3.167
189' 95 248 43 RCL 203.=

190 42 STO 249 09 09 0. '

191 14 14 250 42 STO 204.
192 43 RCL 251 04 04 1.
193 01 01 252 91 R/S 205.
194 55 + 253 00 0;

| 195 01 1- 254 00 0 t ~o ,1 7 g
196 00 0 255 00 0 0*953,

! 197 00 0 256 00 0 o
198 95 257 00 0 .78603613 Y=

,

| 199 59 INT
200 42 STO

! 201 13 13 ..

. ., . _ _ _ . , _ - - __ - _ _ - . _ _ _ _ _ . - - - - __ - .- .- -_
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202. 201. 310"
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'

1 20f. -

201.
530 300- 201.'

902 202. .
,

630.
2.444 3.241 202.

203. 203.
1* 0.. -. 5

204. 204. 203.

1 2. 1.
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1.
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-0.652.21737342* .6794454776 | ,
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''
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.
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2.914 25
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-20.O. 3 202.204. 204' 2.267 :1. g
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*

0.47 -0.741 205.
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'

10179.201. . _.
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202. 300. 3.
3.1 202. .8890086824

2. 5203. .

O. 203,

204. O.
1. 204.

205. 1. '
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O.186 122978,

1. O.

O.245549601 1.
.2653795942
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201. #^P 0
'

545. 201.
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*
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205.10279. .
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.

~

201. '
4533. 1 201. I

202. -40. 201. 1
'
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203. 2.339 202..
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.204. I ' 203.1.
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205.

1 5, 204.
6.^f205.
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-0.014 10679.

2. O.084 10979.
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630. : 901'

202. 250. 201.
'

2. 3 202. -55.
203. I 2.369 202.

2. 203. 3.038
203. 1. 203.

2. 3 204. 1.
203. 5. 204

205. 6."*

204.
,, T 205.

205. 10779.
0.03 11079.

6. 0.438
10479. 1.369859772 7.
-0.436 2.094042005

5.
1.004648788

1

!
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2.946

| 109 201.
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' '
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5. 104| 203.
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1.11179. 205.-0.092

10
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201. 202. 1.
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! h 201..'

904" 205. 640.~

3. 1 202.
,

13179. "" g205. *

0.841 | 203.g.
11279. I'

,

204',-0.526 .4143951507
1 ,,

7- 205.
'

1.322398056
.

201. 201. 20479.
30. 545. -0.7

202. 202. 2.;
2.763 . 2.359 .2818117672
203. 203.

3. 4-
204. 204.

4, O. 201.
205. 205. 330.

. 202.
11379. 20179. 2. $

0.343 -0.752 0'
,

1.573?35?b2... 1. 3913039f]1 204.Ap
e8 44 205.

,

;

h* M 201. 20579.*
;
m 02. 620. o.45

a 302. o.
f' 5

-
-

3 ., 2.36 .6204574911o

2 8e T 203.
L 204. 40 20 .3

1
| 205. 205.'ev

Y $
d p,4

' 11479. 20279.-0.263 O.001
O.

i 1.203368873 j . 220=i:4:;'s 1 $g
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-0.25 21079. 21479.

0.45 -0.051.
.1661859853 2. 2.

.558769354.4 .4820057401-

. . . . - - .. --. --

20879. 00 201.
01 20 f.

,

412. 02 j 632.
202. 515.2. 5 -

202.O. 03 2. 9,

3.O. 04 203.05.|20879. 203.3.
412. 06 204. 1,

2. 5 07 5. 204.
O. 08 205. 2.

204. 09 205.
-0.25

21179.
255.4278594 12 -0,05 21579.

5. 0.55
,

3,1.037012603201. .7651028638
310. 201. _

9~ 01 *202. 537.

20,5
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A
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2.519 2.75 2. 6
203. 203. 203.

1. O. O.
204. T 204. 204.

1.# 1. 1.*

205. 205. 205.

21979. 22379. 22779.
.3143333333 0.05 0.256
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0.463983707 .4092432689 .2688305379 1

l
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2301-3D1,

Revision 0
DATA SHEET 1 ogf19777

RCS LEAK RATE
,

For Use When Computer is Available

Initial Conditions - To be taken at one minute intervals .

;
Computer t t t

|3 2 3Point
t

t = I1/ b |Line 1 Time /f/8 /8/6 / ff7 2 3

Line 2a T Loop A 3f/.,493' 32 (a + 326,9 + 325.9 = 97 7. F +3= 3JS9 'F Tc CA

Line 2b T Lo p A 390 + h + * = " Ic+3= 'F TH HA

Line 2: T Loop B 3f/ 896~ 325.1 + 3,25/ +X (=1752 +3=3JS,06'F Tc CB

Line 2d T Loop B 391 +W'
_ ' +3= 'F Ta

H HB

Line 2e Unit Tave
h(Sum of Lines 2a.2c, and K +;R) +le 325 48'F Tave

'

Line 3 Przr Level 1682. 123,9 + 123.9 /24 = 3'//.I +3=l23.93 in L1 PIR
Line 4 MU T Level 347 7/. ~4 + ~7/ $ + //.2 = J/Y.3 +3= 7/.43 in Lk MUT

^

Line 5 RCDT Level (Patch
Panel /. ff + /,88 + /18 = 6,$'/ +3= /.8E V L

RCDT

f.C. fre.ssure . 1250 + l.2SO rIZ50 = 3750 43 =|2.50 '.
Final Conditions - To be taken at one minute intervals.

.

Computer t t t
'

3 2
p-3

'

Point.

t = /9/4 |Line 6 Time /9/S"~ /f/4 /97 2

Line 7a T L pA 39Y-aer 725,9 + 325,9 + 326 =9 728 +3- 325,9 'F Tc CA
Line 7b T Lo p A 3% + % * * E +3= %TH HA
Line 7c T Loop B 39739tr 325/ + 3.2f + 325 = 925/ 43= 325 'F Tc CB
Line 7d T Loop B 391 + + +3= 'F T'

H HB
Line 7e Unit Tave (SumofLines7a. I

7h. 7c. and M +2) 46D.9 41=32&4S'F Tave
'

,Line 8 PrzgLevel 1682 /2'l 2 +/2'/.f + 12V2 = 3721 +3= /3V 3 in L
PZR

Line 9 MU T Level 347 4 ,2 + f f, 7 +106 = 4 4 +3= 48.f in Lk MUT
_ Lins 10 RCDT Level (Patch

Panel 2.02. + J,0A + 2.01 = 6.0(, ,3= 2.02. V L
DVM#64) RCDT -

u f,esu
1.1 soy 1150 r /*so = 37.5D ' s- |2sog- {

,,

:
,

. ewe . . . . . ,,in ,...% . _ - _ *

p ^ >yog- - *
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2301-301*

Revision 0
08/19/77

DATA SHEET 1 (cont'd)

NOTE: Carry Algebraic signs through all steps. 3

1. Mass change due to RCS Temperature change. ,

(Useline2ea to detennine density) ,4 g.. .

Line 11 a. Initial Density 54.727 / lbm/ft3 gm ., * j
'

(.Useline7[and todeterminedensity).

3Line 12 b. Final Density f6 7271 lbm/ft

c. RCS Volume change (line 11 minus line 12 x 10,678*
3ft ) .

3 0* NOTE: 10,678 ft is the RCS Volume for 582 F

minus the pressurizer. For 532 F use
,

310,673 ft . If more accuracy is required
0for other temperature >525 F use a linearly

extrapolated volume. 325*F=/066 @'/

3Line 11 5L.72tl 1bm/ft -

3-Line 12 FL 727/ lbm/ft
3Line 13 Nh676* ft x .0010 lbm/ft3, /g,4qlbs '

;

t0 M 5
2. Mass change in Pzrz. Level

(Line3minusLine8x120.8lbu/in)-

' ' ' . .. s M S
,5

Line 3 123 9 L in ''

,- r. -
-Line 8- 124,3 in I

14 2. t 1bm
x ,37 in ~52. I, 1bm 3Line 14 % in

3. Mass change in MU Tank Level i

(Line4minusLine9x255lbm/ inch) '

Line 4 71 93 in
.

-Line 9 l, E. 8 in
.

1bm

2. b3 in = d '26.bf lbmLine 15 255 in x

7.0
t

.

. :--.. .- -._.- ---
-

:-

- ,, . . . - _ . - - - - . . _ _ .
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DATA SHEET 1 (cont'd) -

.

4. Total RCS Mass Change ~

'

(Algebraic sum of lines 13,14, and 15)
-

.
.

Line 13 ~/O.6Y RCS Tave change of mass I.. _ .1 ' . |
'

[
- . . . -

.Line14.~5J.6 ' Pressurizer mass change ' . ' ' , . . , . . . |I-

.. --
.

;
*

'

Lin[15.'$70.[o MUT mass change-
'

1;, . ,7 ~ [.' '
"

'

RCS %57.3h albm - % I . E- . 'Line 15 * '

.;-

. . ;..... . .
.

.

5. Total RCS change in gallons . -|,

' ' "

' Mean Tave (line 2e plus line 7e + 2) '

i.a. .

. , ,. . ..

Line 2e 325, t/F 'F ' ' '

.
.

~~'

+f.ine 7e 325.45 'F - - -

s

Line 17 RCS LSD.5% +2= 3 25. % *F T .
.

-

MEAN

b. Use Figure 2 and Line 17 to find ..

Line 18 Conversion factor from 1bm to gallons: O, /3/865aal/lbm

c. RCS Inventory change '(Line 16 times line 18)'
.

Line 16 40'7.h 1he

gal /lbm = 30,Oh_ gal = RC5 Vo10me ChangeLine i; xline 18 0./3/845
,

d. Oper'ator caused changes to system ....._.!-

,,
,

'

Line 20 (FromDataSheet4): O gal !
-

-
.

,

e. Total RCS Leakage -

(Algebraic sum of. lines 19 and 20)
,

Line lg 80,07 cal'.
*

+Line 20 0 cal. *

|
-

|
$

Line 21 RCS = 80.09 cal. Total Leakage ?

-'-~.fC[ i..r. -
. .

i-

.

'

8.0
-

.

*
I

' ~ '

~ ~ ~ - , . - - - _ _ - _ .; . . '

_-
-

. . . _ _ _ _ _ __ _
..

--
_ . . . . , _ _ . .

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ . _ _ _ _ _ _ - -~ - 4 -
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Ravisicn 2.

05/04/78

DATA SHEET 1 (cont'd)

6. Total Leak Rate

Duration of Test ,(Line 6 minus Line 1)a.

Line 6 19 h /6 m
'

,

-Line 1 /8 h /0* m
*

|
.

'bO min/ h O m=Line 2 =

b. Leak Rate (Line 21 divided by Line 22)

Line 21 ' 80.0 i Y bO
Line 2 +Line 22 ] 3 Y = gpm Total Leak Rate t

(Identified and Unidentified) .

L

7. Identified Leak Rate

a. Volume change in RCDT

(Use Figure 3 for level to volume conversion)

Line 5 1, $s V= 4,50 4 gal

-Line 10 7.02. V= 6.53/ gal .
^

Line 2 RCDT Volume Change = '.17 gal
*

b. Operator caused change to the RCDT

Line 2 (From Data Sheet 4: O gal ,

CAUTION: Removing water from the RCDT ;,
,

should be entered as a negative
..

change to the water inventory.

' Line 2 c. Identified leakage: O gpm (sign should be minus) |

(From Data Sheet 3) -

Line 2 d. Primary to Secondary OTSG Tube Leak: O apm(Signshould ;

be minus)

i e. Identified Leakage to RC Drain Tank. t

(Algebraic sum of Line 24, and 25).
(..

.
.

.

.-

.

9.0

---
_

_

O e A\ ''.8_a *M- ..g. ,e , 4 *,

, _ , - _ , . , . -
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05/04/78,

'

l Line 24 '' 2 7 RCDT Volume change

Line 25 O RCDT change by operator . j

. ne 28 ~27 gal Identified RCS Leakage to RCDT

F. Identified Leak Rate to RCDT

|Line 28 ' 2 7 gal.
~

Line 29_ + Line 22 b O _m - ~ 452. spm Ident1fied -

,

Leak Rate to RCDT (should be negative or zero) | !

g. Total Identified Leak Rate
'

(Sumofline26,27andline29)

Line 26 O gpmIdentifiedleakage(FromDataSheet3)
,

Line 27 O gpm Primary to Secondary leakage

Line 29 ' . '152. gpm Identified Leak Rate to RCDT+

Line 30 .452. spm total.

Line 31 Abs value of line 30 . 452 spic total Identified Leakage.

LIMIT: Line 31 shall not exceed 10 gpm. (See Acceptance Criteria 7.1) '

Line 27 shall not exceed 1 gpm (See Acceptance Criteria 7.5)
,

f

8. Unidentified RCS Leak Rate

(Subtract Line 31 from Line 23)
t

Line 23 /.336 gpm Total Leak Rate

-Line 31 0.452. gpm Identified Leak Rate ;

~

'

Line 32 O. N3 gpm Unidentified Leak Rate (1 gpm maximum)

LIMIT: Line 32 shall not exceed 1 gpm (See Acceptance Criteria 7.2).

REMARKS: [= elof ~M . '

); r

!
'

,
'

. ..: .. . := ;,

..

e
..

|' Oak & Iz}iKht@.|
,

E/2!/f 7fPERFORMED BY D
s ii

APPROVED BY 4 h h DATE f a - i $ -7 t-

10.0
-- . . . . - - -_ ... , _ _

e gm , ,,
-- - - - - _ - _ _ _ _ _ , _
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2501-3bl-

/4/214J. M . i
!
;

% & M & 325 Rc.
~

fE51MM
.E 1. 0o0 g /500 J__

'
_

300 017379 .o;y3597 ,017345 .

325.ysh;,J)
_

,0174276 54 721/1

3 25.98 (dd_) ,of 7427f 5/,,.728/

350 . Ol 7f0f ,b l 2885 ,0l7865 I

!
;

|-

@ $ AL WY Ieno .

fm 2 dol ~Il Fru 23*rlbl !

yP \lelbhc\pretb llel w/o ,situanLA.
58 L //, 477. 5' 10,671 . 800sd-+

'

piAs.ame.
53'A. H,''l73,J /O 47.3j

3xS /0,b95f.irbAk.|'y
} 40 }/, M 0 10,620 '

]O }}, Yl.3 10, L /3 ,

& & 8 1250 = h265 f.
fL. p.. . p...._ . . . . L.g j

..

/250 .o.u so t

Ills = .622557 ozf = 9't. 332
1300 . o.us t !

-.2.4.0 . ! *N348. 119.33% h * |Y2 2.- . . .--.... .
.

, _. . . . ., , ;.C.. . '.2 .
. -- '^
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7 9has S 3 $ 54 22sg |fpp = . /3 ) 24s- /g.,.
*
.

;
t

t
,.

@ Rebt k {
~

.

vbc _ 4.AL_
:

l.b 4.95 X jo' .

.

'

l. 8'S f. 564 x/0
2.02. 6.53/ k/o 3
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I E Bulletin No 80-III
's,

REACTOR 'CCOLAKT SYSTEM LEAK RATE TESTING IN PWRS. "

A number of concerns regarding the adequacy of the primary,

system leak rate determinations in PWRS were identified during a
recent investigation. These include irhecuracy in the test i'

rehults,errorsinthecomputerprogrNmusedfortheleakrate
_

calculations and personnel U.tions-affecting.'the test results.
%

. .

0
A. Variation in the Test Results .

A plot of the. leak rate test results had a scatter that -

4

['nexceeded the allowahle unidentified leak rate of one gym. '

~ Several causes of potentially large variation were identified, -

; including-
^

1. The normal inaccuracy in the,instru5entation.
~

2. Variation in the temperature distribution in the
'

primary system.
s

i

3. Variation in the input parameters during the time
that the data is being taken. '

,

[ The test procedure is always conducted over a period of
'

onehour,withtheresultthatadiscrehaneyof60gallonsin
'

the water inventory can cause an apparent limiting leak rate.

The makeup tank level normally oscillates over a level change
of about 1i inches with a frequency on the order of ont to two

'

ninutes. The beg 4 =4% and end input data sets consist of three
,

x >,

| measurements, taken at one minute intervals and averaged. This i

I ' h '' y,

e t,

N
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results in a variation of over an inch in the makeup tank level

measurenent. Since an inch change in this tank is equivalent

to over 40 Eallons at reactor temperature, this error alone

approaches the one gpm leak rate limit. A 0.50F error in thei

difference between the beginning and end averaged RCS temperature'

will also result in a leak rate error of about 1 gym. This

value appears to be comparable to the expected error which is

subject to all three of the effects listed above at both the

begining and and of the one hour measurement.

B. Irrors in the Co:nnuter Program

A number of significant errors were identified in the 7,

'

conputer program used to perform the leak rate calculations

as follows:
1

1 1. The densities used to determine gallons of gross

leakage and gallons of identified leakage are not consistant.

'2he g css leakage from the RCS is determined by s==ing the

RCS mass changes in pounds (makeup tank included) and multiplying

by a ga11cus-per-pound factor which is based on the average
' RCS te=perature ( .16787 gallons /# at 5820F, see item 5 below.)

The identified leakage, however, is derived directly from the

leakage collection tank level change, converted to gallons. The

i calibration for this level measurement is based on a cold water
y ar c 'Fdensity of 62.3099- #/ft3 ( .12005 gallons /# at =bi:;,t tupu:.ts).A

The unident'.fied leakage is defined as gross leakage less

identified leakage. This inconsistancy led to a positive error

in the unidentified leak rate of about 40% of the identified leak ra
;

|
|

|

.
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2. Watcr cddcd by the operators to the makeup tank
i

during the test (which must be manually entered into the !

computer), also was not corrected to reactor-density, resulting.
in a negative error of similar magnitude.

3. The conversion of RCS average temperature to density
-is erroneous above'582o7. The tables in the program used to
convert temperature to density terminate at 5820F. When RCS

temperature exceeds'this value, the density corresponding to
5820F is selected. The test data reviewed, frequently contained

'

temperatures above'58207 resulting in errorstas high as .

,

one gym.
-

4. No correction was made-for pressure changes in the '

.

RCS during the test. ; Pressure' af.fects the coolant nass
!

!. determi n tion in several ways, the largest being the change in
pressurizer nass due to the resulting change in pressurizer',

temperature, lhzring some of the test periods reviewed, the

RCS pressure was cycling over a range of 80 psi resulting in
density changes of 0.63 pounds per cubic foot. With an 800
cubic foot pressurizer water volume, this caission resulted in
an error of about 1.3 gym.

5. The computer program uses a density derived from the

average RCS temperature / for conversion of RCS mass change to
gallons of '.eakage. However, the SAR derivation of the '

allowable u= identified leakage uses a col'd leg densitj of
(

346.4 #/ft .
.

e

i

.
,

1

. . - . - . . , . - - - -- --- - ~ ~ r-- - ~ ~ ~ = ' ~ - - - - ' " ~ ' ~ ' ~ ~ ' " ' - ' ^ ' ~ ~ ~ ' ~ ~ ~ ^ ~ ' ^ ~ ~ ~ ^ ~ ~ ~ ^ ^ ^ " ~ ~ ' ^



. . . . . - . ._

' ' *
., ,

,

-4-

6. The RCS volume used in the program does not

correspond-to the SAR values.

7. The table in the program used to convert the
1

reactor coolant leakage collection tank levels to galions
!

of water does n)t correspond to similar tables in the leakage
surveillance procedure used for hand calculations. '

O. Personnel Actions Affecting the Leak Rate Test Results.

Several personnel actions which changed the outcome

of the 1sak rate test results were also identified:
1. As a result of the problems ide'ntified above,

the scatter in the leak rate test results exceeded the allowable '"
. unidentified leak rate. Consequently, many of the leak rate

'

tests showed unidentified leakage in excess of the allowable

. leak rate, regardless of the actual leakage. A common

personnel practice was to ignore such high leak rates and to

' continue r e 4 = leak rate tests until a result below the
limit was achieved. Personnel considered the acceptance

criteria to have been met if any of these tests met the limit

prior to the end of the 72 hour surveillance period. The plant

technical specifications require reduction of the leakage to

within allowable limits within four hours or shutdown to hot
shutdown within the next six hours.,

2. On various occasions personnel added water to the

1

makeup' tank during the test, without entering the addition
i
l

into the conputer calculation of the leak rates. These additions
'

| were identified by log entries and confirmed by examination of
|

|- the makeup tank level recorder charts.

.

O
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3. personnel increased.the makeup tank hyd.rogen cover

gas pressure during tests causing an increase.in the indicated

makeup tank level. While the level indication is nomh=71y !

unaffected by changes in the cover gas pressurefthe stated

increase was confirmed by enmination of the mak'eup tank level

recorder chart. The.cause of the indicated level change is

believed to be a manometer effect from condensation in the
normally dry reference leg.

.

iwk
w = ACTIONS TO 3E TAKEN ET LICENSEES / OF ALL FWR' FACILITIES WITH

OPERATING LICEKSES

*A. Error analysis
, ,

| ? lease provide an error analysis of the primary system

leak rate calculation based on standard variation. Use the
.

, tine period nor=11y used to conduct the test. Include in

the analysis, the estimated variation in each of the parameters
,' .

that are used as input data to the calculation. The estimated

: varia-ion should include:

1 Instrument variation between beginning and final
data sets (repeatability). Compare these values to

the ranges of the respective instruments.

2. The effect of hysteresis on level measurements.

3. The effect of real variation in the measured
para =eters during the time period over which a data

set is being taken.

4. The effect of temperature distribution changes
on the ceasured average temperatures in the RCS.

.

, - - - , - - . - - - - , - ., - - -. - , ,w- --,-. .,--s - - - - . . - , - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - -
-- -



. _ .

> - - -u -
.

. .,

. .

.

et
5. The effect any potentially significant changes tof

the primary syste= that are not accounted for in the

leak rate calculations. In particular, include the

effect of temperature variation in the pressurizer,
C+<

the makeup tank,and primary leakage collection tank4

if these are not accounted for by the calculation.

Please provide, as part of the submittal, the details
'

of the above analysis including the estimated variations

listed above.
i

3. Review of Comuuter Calculation
u,

Please review the co:nputer program used to calculate

the RCS leak rate test results. I)etermine if any of the

errors listed in the description of the computer problems
- above exist in your program. Include a description of this.

'

co=puter program as part of the submittal. Include as part of;

:
this description:

1. The basic equations used to calculate the various
4

~

eak water.ratss

2. Various constants used in the calculation and their
deriviation. In particular, include all constants used

o convert level and temperature changes in the RCS,
' , pressurizerymakeup tank and RCS leakage collection

i tank,to volume and/or mass changes.

3. The equations or tables used to derive water density /

| specific volume from temperatures and (if applicable)
i

pressure.

.

O
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4 The data collection scheme, including the number

.cf times each paraneter is collected, the times of

ecliection relative to the start of the test, and the
=sthod of averaging data.

5. List any errors identified in the computer program.

C. Personnel Actions

Please provide,information relative to your facilities
in the following/ardM:

1 Any significant difficulties that you are experiencing
in achieving test result' accuracies that are commensurate

1

with the allowable limits. ?;

2. Any special treatment of the leak rate test results,
such as, plotting, trending or error analysis used to
assure that leakages are within limits.

3. Tour policy on the course of action to be followed
: whenaleakratetestindicate/leakageinexcess~of

the allowable limits.-

4 Adr.iristrative controls to prevent the addition of

water to the RCS without entry into the leak rate
'

calculation.
'

!5. The sensitivity of the makeup tank and primary |

leakage collection tank level measurement to pressure;

changes. Indicate if actions to change the pressure in,

-dese tanks is permitted during a leak rate test.

|
1

!

a
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For all power reactor facilities with a construction

pernit, this Bulletin is.for information only and no written

response is required.

Approved by GAO 3180225 (20072); clearance expires

7-31-80. Approval is given under a blanket clearance

specifically for identified generic problems.
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INTRODUCTION
|

1
RCSLK8 was developed to provide the inspector with the capability !

to i ndep enden t l y analyze the leak tigh tness of reactor cooling -

systems for PWRs. Using operating data, RCSLK8 determines the
water inventories in the reactor cooling system and in leak
collection tanks. By taking two sets of data separated by a time
interval and applying RCSLK8, the inspector can obtain the gross
leak rate for the reactor cooling system and the rate at whichleakage is collected.

Collected or i den ti fi ed l eakage comes 'from componen ts such asvalves and seal s. Uncollected or unidentified leakage may come
from components or from thru-wall fl aws in reactor cooling pi-
ping. This leakage spills on containment building floors and,
depending on the location of the leak and the rate, will reach
the containment sump sooner or later. To determine the unidenti-
fled leak rate, RCSLK8 subtracts the identified leak rate from
the gross l eak rate.

' '

Thru-wall flaws may gradually grow until the cri tical flaw sizeis exceeded. If that were to happen, i t i s conceivabl e that the
flaw might suddenly extend resul ting in rapid loss of coolant.

L To provide assurance that thru-wall fl aws wi l l be de t ec t ed e arl y,
limiting condition for operation (LCO) in PWR technical speci-a

fi cati ons addresses un i den tifi ed l eakage f rom the reactor cool ing
system. If the source of leakage from the reactor cooling system
is unknown, then it must be assumed that the source may be from a
thru-wall fl aw. The LCO for un i den t i f i ed l eak rate is one gpm for
most PWRs. Iden t if i ed l eakage cannot be from thru-wall flaws,
and.the LCO for this leakage is more lenient.

RCSLK8 was developed for use with the Osborne 1 computer. TheOsborne was selected because it has adequate internal memory and
4

diskette storage for RCSLK8, is portable, and is likely to meet
our needs for other independent measurement programs for sometime to come.

To apply RCSLK8 to a specific unit for the first time, it is
first necessary to obtain certain information about the plant and'

enter this information in the computer's memory. Once that is| done,. RCSLK8 commands the computer to store the indormation'

indefinately on the RCSLK8 PROGRAM diskette. RCSLK8 can then be
used to analyze the leak tightness of the unit's cooling system
at any time. At the inspector's option, a report of the analysis
will be displayed on the computer's monitor or will be printed
with a compatible printer.

1
-

|

1
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because- of leaks and because water can be supplied to and with-
drawn from these systems. Water can be supplied to the CVCS thru
a totalizer or flow integrator. Th'e total volume supplied in any
period of time is determined by reading the totalizer at thebeginning and end of the period and taking the difference. Watermay also be withdrawn from the system for sampilng purposes.
This volume can be measured directly.

Leakage from certain RCS components is collected in either the*

pressurizer relief tank or the reactor drain tark. However, at
some plants, water from sources other than the RCS and CVCS may
be piped to the reactor drain tank. These lines must be valued
off during a leak rate test.

Water levels in the pressuizer relief and reactor drain tanks are
al so determined by measuring delta-Ps between upper and lower
taps. The level instruments for these tanks are not temperature
compensated. Generally, these tanks are cylindrical with convex
heads. Often, the tanks are oriented so that their axes are
horizontal.

!

i Level instrumentation may be calibrated by pneumatically applying
' '

a range of del ta-Ps across the level instrument and reading its
>

response. The applied del ta-P is converted to head of water by
di v i di ng the del ta-P by the density of water at the normal opera-
ting temperature of the tank. This temperature is called the

'

calibration temperature. Ei ther the volume or the mass of water
corresponding to this head is calculated and the calibration

-

curve is plotted. This curve is usually a plot of water mass or
volume versus indicated level in inches or percent of full range.
Uncompensated level instrumentation and a correct mass calibra-
tion curve give accurate results for the mass of water in thetank at any temperature. Uncompensated level instrumentation and
a correct volume calibration curve give accurate resul ts for the

;

volume of water in the tank only when the water is at the cal i b-
ration temperature. The reverse is true for compensated levelinstrumentation.

For a vertical tank, the call'bration curve is linear for thecyl i ndr i cal portion of the tank, and usuall y, the cyclindrical
portion of the tank is long relative to the height of the heads.,

'

For a horizontal tank, the calibration curve.is, in principle,nonlinear.. In reality, however, the central part of the curve is
essen t i al l y linear. For some tanks, the normal operating range,

j f alls within the linear part of the calibration curve, and for
others it does not. If not, the mass of water in the tank must
be calculated from tank dimensions, water level, and water densi-;

|
ty.

i

|

.

3

.
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be used to convert from mass leak rate to volume . leak ratet.however, since the point of leakage .is not known, the density is
not known. Further, limi ting condi tions for operation do not'specify the value of density that should be used in convertingmass leak rate to volume leak rate. RCSLK8 asks the user to
arbi trar i l y select the condi tions which determine the density.

|RCSLK8 then calculates the gross leak rate. The resul t of the !gross leak rate calculation is shown under TEST RESULTS which '

includes a footnote giving the value of water densi ty that was
used in converting from mass to volume.

|The input required for calculating the gross leak rate is given
under TEST DATA and under DURATION. Test data that are needed
are pressurizer pressure and level, T ave, volume control tanklevel, the volumes of water charged and drained.
In addition to these data, the values of certain plant specific
parameters are needed before the gross leak rate can be calcu-
lated. These parameters ares

| Ca) Water volume of the reactor vessel, pumps, steam gene-* ~

rators, and connecting piping, including the piping to
the pressurizer;

(b) Slopes of the linear portion of the calibration curves
for the pressurizer and the volume control tank; and

(c) Upper and lower level limits for the linear portions,

j of the calibration curves.
,

; In addition, the inspector will need to know whether the levelinstrumentation for the pressurizer is temperature compensated,the tank to which the pressurizer relieves, the units of measure-'

ment for the level instrumentation, and whether the normal opera-
ting range for the volume control tank falls within the linear
portion of its calibration curve. If the normal operating range
does not and if the tank is cylindrical and horizontal, then theinside dimensions of the tank and the density of water at thecalibration temperature will be needed. The water volume canthen be calculated using the method described in Appendix D.

-

Identified Leak Rate
!To determine the identified leak rate for the RCS and CVCS during

i the test, the amount of water collected in the pressurizer relief
tank and the reactor drain tank must be calculated. Prior to the

; test, the inspector must make certain that no drains other than
'

RCS and CVCS drains are connected to the reactor drain tank. Ifleakage is collected from other systems, then the identified leak
rate will be to large and the unidentified leak rate will be too
small.

'

.

5
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If the inspector calculates the unidentified leak rate using the
i

same test data that the licensee has used and if the results !
differ by more than 0.2 gpm, the inspector should try to deter-
mine the cause of the discrepancy. Assistance can be obtained''

from Inspection and Enforcement. After the cause for the discre-
pancy is determined, corrective action should be taken.

.

O

S S
9

,

f

e

l ,

7

- , . _ . _ _ _ _.__.__. _ _ _ ..__ _ . _ ,_.__. ._ _ _, __.._ _ . _ __ . . _ _ _ . _ _ . . _ _ _ _ _ _ _ _ _



. . . . . -. . - _ . _-. .. . . . -..

.

. .

f

CREATION'AND FUNCTION OF RCSLKB SOFTWARE, ,

!
-

RCSLK8 is stored on two 5 1/4 inch diskette:. One diskethe,,

labled RCSLKS PROGRAM, stores all the subroutines necessary to
'

run RCSLK8. The other diskette, labled RCSLK8 USER'S GUIDE,,

: stores this document. ,

'
,

RCSLK8 PROGRAM con tains AUTOST.COM, other CP/M subrou t ines neededj

to run RCSLK8, CRUN2.COM, H. INT, RCSLK8. INT, and files of PWR
>

parameters created by running RCSLK8. As supplied to the regions -

with this issue of the User's Guide, the parameter files wri tten
on the RCSLK8 PROGRAM diskette are 255, 264, 282, 295, 301, 304, <

305, 304, 312, 315, 314, 317, 318, 320, 344, 344, and 348. Thesei

t' file names are the last three digits of the docket numbers of
, certain PWRs. - User's can create addi tional parameter files and
i correct existing parameter files by running the RCSLK8 PROGRAM4 diskette.
i

-

When the machine is turned on, the program stored in ROM takescontrol of the machine and displays a message or prompt on the~ *

monitor which asks the inspector to insert a program diskette in

'

the A drive and press the RESET key. When the user responds to
thi s promp t using the PCSLKS PROGRAM di sket te, CP/M subrou t i nes '

stored on the diskette take control of the machine and invoke
. AUTOST.COM. AUTOST.COM (autostart command) automatically dis-j plays the NRC label, identifies the diskette as an independent

measurements program, and directs the machine to use CRUN2. CON to
run H. INT. H. INT in turn directs the machine to run RCSLK8. INT.

!
RCSLK8. BAS was written in CBASIC and is reproduced in Appendix A.4

RCSLK8. INT was complied from RCSLK8. BAS by using CBAS2.COM fromthe' CBASIC diskette. Comp i l i ng RCSLK8. BAS transl ated it fromCBASIC language to intermediate language. RCSLK8. INT requires
approximately half the storage space required by RCSLK8. BAS, and

; it runs faster. Likewise, H. INT was compiled from H. BAS which is
| reproduced in Appendix C.

! The C/M subroutines necessary to run RCSLK8 were transferred from
1

t he CP/M d i sk e t t e by runn i ng SETUP . COM , a CP/M subroutine.

AUTOST.COM for RCSLK8 was created by first using PIP.COM fromCP/M to copy AUTOST.COM from the CP/M diskette to the RCSLK8PROGRAM diskette. Then DDT.COM from CP/M UTILITY was used toi

modify AUTOST.COM for use wi th Independent Measurements programs.
The original version of AUTOST.COM is given on pages 247 thru 250,

'

of "Osborne i User's Reference Guide" dated 2/22/82. The modl-fled version is given in Appendix B.
- r

!

.

.
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-(a) Nominal operating level and |
(b) Pressurizer volumes above and below the nominal opera- !'

ting level. '

|

For each tank including the pressurizer, the computer will ask
fors '

(a) Units for level measurement,
I (b) Slope of the l i ne ar por t i on of the calibration curve

for volume or mass versus level , and
(c) Upper and l ower l evel limits of the linear portlon of

the cal i brat i on curve.
. For all tanks except the temperature-compensated pressurizer, the
l computer will ask for the slope in pounds of water per unit level'

change. If the licensee's calibration curve is in volume of
water per unit level change, the inspector will need to convert '

from volume to mass of water. That should be done by obtaining.

from the licensee the density of water assumed for the calibra-ti on and using that value to convert the slope from volume per~ '

unit level change to mass per unit level change..

I If the user wishes to enter the dimensions of any hor i zon tal
tank, the computer will ask fors

4

(a) Radius and length of the cyl indrical part of the tank,
j (b) Radius of the heads of the tank, and

(c) Density of water at the calibration temperature.
The computer will then calculate the mass of water between the.

upper and l ower l imi ts of the strai gh t I l ne por t i on of the cal l b-,

) ration curve in two different ways. First, it will do the calcu-
| 1ation using the calibration curve, and second, it will do the
! calculation using the tank dimensions and the water d'ensity at
i the calibration temperature (geometric method). The computer'

will take the ratio of the first result to the second, label the'

ratio as the normalizatian fac. tor, display the normalizationfactor and store it for future use. Whenever, the user directsthe computer to calculate a water inventory in a tank by using
; the geometric method, the computer will multiply the result by

the normalization factor.
I After keying each information item into the computer in response

to its requests, the user must strike the RETURN key in order to,

i continue. Once the RETURN key is struck, the entry cannot be
corrected until after the plant parameter en try session is com-

I pleted. When the user returns to the options menu, correctionsj can be made with ease by invoking the correction subroutine.
| Before doing this, the user may*want to list the plant parameters
: as entered. All values of parameters that are now stored on the

RCSLK8 PROGRAM diskette are shown in Appendix F.

.

11
1
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stores the normalization factor. The computer then asks if there.
are other corrections for that group.. If so, the parameter menu
is displayed again. If not, the user is asked if there are
corrections for other groups. If so, the group menu is displayed
again. If not, the computer, asks whether to continue or termi-
nate the session. '

'

Listing Plant Parameters

: By selecting from the options menu the option for listing the
values of plant parameters, the user can obtain a l i st f or any
unit for which a file has been created. The 11st can ei ther be
pr i n ted or di spl ayed on the monitor. If it is displayed on the
monitor, the computer will l i st the parame ters on the screen,

until it is filled and then stop until the user directs the
computer to resume listing. When the l ist is completed, the
computer will ask whether to continue or terminate the session.

.

i

Iden t i f yi ng Pl an ts wi th Parame ters on Fi l e
, ,

When the options menu is displayed, the user can direct the! computer to search i ts flies for all units for which p arame ter
: flies have been created. The computer will respond by searching'

for docket numbers from 50-029 to 50-599. Because this takes a
i few minutes, each docket number is displayed as the computer
i searches for it. In this way the user knows that computer is

functioning. If a printer is used, each time a file is found thei

docket number, plant name, and unit number will be printed. If a
. printer is not used, this information will be displayed on the| I f p l an t name and un i t number are no t di sp l ayed , then ascreen.

flie for that unit does not exist. A list of files now available
i on the RCSLK8 PROGRAM diskette is givon in Appendix E.
t

Calculating Leak Rates
!

j Af ter a parameter file has been created for a specific unit, the
l leak tightness of the RCS and CVCS can be analyzed by' calculating

the gross, identified, and unidentified leak rates. When the
data analysis subroutine of RCSLKS is initiated, the computer
first asks for the test date and the start time for the test.This 'information is obtained for archival purposes for a printed
report. The user should note that test data are not saved on the
diskette. ,

.

The computer then asks for the duration of the test in hours.Because the accuracy of the test is directly proportional to the
test duration, the minium duratlon should be four hours.
After the duration is entered, the computer asks for the volumes

.

13
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14,000 psi a.

The water inventory in temperature-compensated pressurizers isfound by calculating the mass of water and the mass of steam inthe pressurizwr. The mass of water is found by assuming that it
is saturated. The computer finds the saturation temperature of |the water by running the subroutine, Saturation Temperature, |shown on pages A-25 and 26 of Appendix A. This is an iterativesubroutine. which duplicates the values given in Table 2 of thesteam tables for pressures from 14.7 psia to 3208.2 psia. Thedensity of saturated water is found by substituting pressurizerpressure and the saturation temperature in the subcooled watersubroutine. The density of saturated steam is found from subrou-
tine, Density of Saturated Steam, on page A-27 of the appenclx.
This is a curve fit to the steam tables with an accuracy of 1.0% -or better in the range from 1400 to 2700 psia.
The inventories for other tanks are calculated.from elther theca11bration curves or from the tank dimensions and the approp-riate density. The rest of the analysis is performed as de-scribed in the section ti tl ed Water Inventories'and System LeakRates.

~ ~

i After the analysis is completed, areportohthe results isdisplayed on the monitor or i s printed with the prin ter.,

.

e

e

9

-

.

.

9
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PROCEDURE

Running RCSLK8

1. To prepare to run RCSLKS, place the Osborne 1 in the upright
position, and open the cover adjacen t to the handle. Removethe cord and connect the computer to an electrical outlet.

'
2. Place the case on its side with the ribbed side down and open

the -ventilation cover on the top side.
3. Unlatch the bottom of the case to release the keyboard.

Place the lower edge of the computer on the upper edge of the
keyboard.

4. If t'h e Itoh printer will be used, connect the printer cable
to the IEEE 488 port on the fron t of the computer. Connectthe other end of the cable to the connector on the back ofthe printer.

t

5. Connect the printer to an electrical outlet.
. .

'

4. Open the doors on both disk drives to make certain that'

nei ther drive contains a diskette.
7. Turn on power to the computer and to the prin ter.

I 8. . Position the selector lever on the top of the printer toFRICTION.>
'

9. Press the SEL (select) button on the fron t of the printer if
the SEL light is not illuminated.

.

10. Place a piece of typing paper in the printer,.
11. Move the selector lever to PIN-FEED. Align the left edge ofthe paper so that it is 3/8 inch to the left of the index onthe roller shaft. Move the selector lever to FRICTION.Align the top edge of the paper with the rollers.
12. To run RCSLK8, follow the instructions displayed on the

<

monitor. Latch the drive door before pressing the RETURNkey.

13. Replace paper in the printer as necessary. If the computerdoes not function, make certain that there is paper in theprinter and that the SEL light is on.
!

14. After the session is terminated and AFTER THE INDICATOR LIGHT
'

, OF THE "A" DRIVE IS OFF, open the drive door and remove the! disk. If the indicator light is not off, Information stored
I
<

.

17
!
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APPENDIX At RCSLK9. BAS
.

N ***********
\ * OPTIONS *
\ ***********

i \ ** MESSAGES **

CONSOLE : FOR I = 1 TO 20 : PRINT : NEXT I

PRINT " RCSLK8"
PRINT
PRINT " REACTOR COOL. ANT SYSTEM LEAK RATE DETERMINATION"PRINT " FOR PWRs"
PRINT
PRINT " FEBRUARY 15, 1983"

.

FOR I = 1 TO 8: PRINT : NEXT I
GOSUB 901 REM: Stop
FOR ! = 1 TO 24 : PRINT : NEXT I
PRINT " *****************************************
PRINT * * **
PRINT * * For help, call: *"
PRINT " * *"
PRINT " * Roger Woodruff (301) 492-4507 *",

PRINT " * Don Kirkpatrick (301) 492-4510 **
PRINT * * *"
PRINT " * After working hours, call on *"
PRINT * * (301) 492-7000 **

,
-

PRINT " * **
PRINT * ****************************************"
FOR I = 1 TO 4 : PRINT : NEXT I
GOSUB 901 REM: Stop
FOR I = 1 TO 15 : PRINT : NEXT I

PRINT TAB (24):" NOTE" : PRINT
.PRINT * 1. To. delete input characters, simul taneousl y"

PRINT * press CTRL and H." : PRINT
PRINT " 2. To hal t execu tion, simul taneously press"
PRINT " CTRL and S. To restart, repeat." PRINTPRINT " 3. To escape from the program, simul taneousl y"
PRINT * press CTRL and C."

FOR I = 1 TO d : PRINT : NEXT I
GOSUB 901 REM: Stop
FOR I = 1 TO 24 : PRINT : NEXT !

.

A-1

-
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APPENDIX Ag RCSLK8. BAS
.

!s ..............
10 \ . PLANT LIST * |

s ..............

A%=10 8%=20

PRINT TABC21) " Searching" : PRINT
IF PRINT. FLAGS ="Y" THEN LPRINTER : PRINT PRINT : PRINT \

PRINT TAB (27);" PLANTS WITH PARAMETERS FILED" : PRINT s
: PRINT

FOR 0% = 29 TO 599
iDS=STRS(D%) : Is="A:"+DS : CONSOLE

PRINT TAB (23);"50 "; PRINT USING "###"gDX
IF END #1 THEN 12
OPEN Is RECL 30 AS 1,

READ #1,1: PLANTS : READ #1,2; UNITo : READ #1,45g DOCKETS
IF PRINT. FLAGS ="Y" THEN LPRINTER : A%=27 : B%=37

'

PRINT TAB (AX):"50 "| DOCKETS | TAB (B%); PLANTS " " LNITS : CONSOLE
CLOSE 1

12 NEXT 0%
GOTO 995 REM: Continuation or Termination

i

,

e

.

.

I

e

9

|

I

.
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PRINT " piping to the pressurizer and the inlet side of"
INPUT."the letdown heat exchangers"IVP.VOL : RETURN

70 \ ** PRESSURIZER **

TANK $ = " Pressurizer"
GOSUS 240 : PZR.UNITSs = UNITS $ PRINT #1, 53 PZR.UNITSs
GOSUS 75 : PRINT #1, di COMPS,

IF COMPT ="Yes" THEN GOSUB 80 : GOSUB 90 : GOSUB 91 \
GOTO 71 ELSE GOTO 72

71 PRINT #1, 7 PZR.LVL.NCM :- PRINT #1, 8 PZR.BTM.VOLPRINT #1, 9 3 PZR. TOP.VOL,

72 GOSUB 270 : PZR. SLOPE = SLOPE : PRINT #1,103 PZR. SLOPE -

GOSUS 280 : PZR.UP.LMT=UP.LMT : PRINT #1,113 PZR.UP.LMT
GOSUB 290 : PZR.LO.LMT=LO.LMT : PRINT #1,123 PZR.LO.LMT
GOSUB 100 : GOTO 110

\' * Temperature Compensation *
,

; 75 PRINT " Pressurizer level instrumen tation may be s" PRINT
| PRINT " (A) Temperature Compensated or"
'. PRINT " (B) Uncompensated.." : PRINT

INPUT "Which is it (A/B)?"gYS
PRINT : PRINT : PRINT

; IF Y$="A" THEN COMPS ="Yes" : GOTO 77 ELSE GOTO 74; 74 IF YS="B" THEN COMPS ="No" ,ELSE GOTO 75
77 RETURN

4

1
1

. \ * Nominal Level *i

' E0 PRINT "For the Pressurizer, type the nominal operating"
IF PZR.UNITSS=" inches" THEN GOTO 82 ELSE GOTO 81'

81 IF PZR. UNITS $="X" THEN GOTO 83 ELSE GOTO 8582 INPUT " level in inches:" PZR.LVL. NOM : GOTO 84
.

, 83 INPUT " level in %:";PZR.LVL. NOM
1

; 84 , PRINT : PRINT : PRINT : RETURN
i

85 PRINT : PRINT " ERROR: Pressurizer units have not been entered."PRINT : PRINT : PRINT : GOTO 40
i

!

t

; A-5
l
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*

117 IF XS="B" THEN LD. TANKS =" Makeup Tank" ELSE GOTO 116
{118 RETURN
i
,

'

\ ** DRAIN TANK **

120 TANKS = " Drain Tank"
GOSUB 260 : DT.LNITSS = WITSS : PRINT #1,24; DT.UNITSS
GOSUB 270 : DT. SLOPE = SLOPE : PRINT #1,25; DT. SLOPE
GOSUB 280 : DT.UP.LMT=UP.LMT : PRINT #1,26 DT.UP.LMTGOSUB 290 : DT.LO.LMT=LO.LMT : PRINT #1,27; DT.LO.LMT
GOSUB 300 : DT.GE0*=GEOs : PRINT #1,28; DT.GEOS

IF DT.GE0*="Yes" THEN GOSUB 310 : GOSUB 311 : GOSUB 312 \-

: GOSUB 313 : GOTO 124 \'

ELSE GOTO 130

124 DT.CYL. RAD =CYL. RAD : PRINT #1,29; DT.CYL. RAD
DT.CYL.LEN=CYL.LEN : PRINT #1,30g DT.CYL.LEN
DT.CVX. RAD =CVX. RAD : PRINT #1,31 DT.CVX. RAD
DT. DENSITY = DENSITY : PRINT #1,32; DT. DENSITY
DT.NORMFAC=NORMFAC PRINT #1,331 DT.NORMFAC

N ** RELIEF OR QUENCH TMK **
-

,

130 TMKW =RQ. TANKS PRINT #1,34; RQ. TANKS

IF RQ. TANK $="Deain TanR" THEN GOTO 135

GOSUB 260 : RQT. UNITS $ = UNITSS : PRINT #1,35 RQT.UNITSSGOSUB 270 : RQT. SLOPE = SLOPE : PRINT #1,361 RQT. SLOPE
GOSUB 280 : RQT.UP.LMT=UP.LMT PRINT #1,37 1 RQT.UP.LMT,

GOSUB 290 : RQT,LO.LMT=LO.LMT : PRINT #1,38; RQT.LO.LMT
GOSUB 300 : RCT.GEOS=GEOS : PRINT #1,39 RQT.GEOS

'

IF RQT.GEOS="Yes" THEN GOSUB 310 : GOSUB 311 : GOSUB 312 %*

a GOSUB 313 : GOTO 134 \ELSE GOTO 135

134 RQT.CYL. RAD =CYL. RAD : PRINT #1,40: RQT.CYL. RAD
.

ROT.CYL.LEN=CYL.LEN : PRINT #1,41; RQT.CYL.LEN
ROT.CVX. RAD =CVX. RAD : PRINT #1,42; RQT.CVX. RAD
RQT. DENSITY = DENSITY : PRINT #1,43; RQT. DENSITY
RQT.NORMFAC=NORMFAC : PRINT #1,44; RQT.NORMFAC

135 PRINT #1,45g 00CKETS

CLOSE 1 : GOTO 995 REM: Continuation or Termination

A-7
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311 PRINT "For the "gTANKSg", t2 pe the length (feet)"
INPUT *of the cylindrical part of the tank:"3CYL.LEN
GOSUB 314 : PRINT PRINT : PRINT : RETURN

312 PRINT "For the "gTANKSg", type the radius (feet)"
INPUT "of the convex heads"3CVX. RAD
GOSUB 314 : PRINT : PRINT : PRINT : RETURN

\ * Water Density for Calibration *

313 PRINT "For the "gTANKSg", type the densi ty (pounds per"
PRINT " cubic foot) of water assumed for the tank call "
INPUT "beation:"iDENSITY
GOSUB 314 : PRINT PRINT : PRINT : RETURN,

314 IF CYL. RAD =0 OR CYL.LEN=0 OR CVX. RAD =0 OR DENSITY =0 THEN \
NORMFAC=0 : RETURN ELSE GOTO 315

,

\ * Normalization Factor *>

315 IF WITS $ = " inches" THEN UP.LMT. FRAC =UP.LMT/(12*2*CYL. RAD) \
ELSE UP.LMT. FRAC =UP.LMT/100

IF WITS $ = " inches" THEN LO.LMT. FRAC =LO.LMT/(12e2*CYL. RAD) \
ELSE LO.LMT. FRAC =LO.LMT/100

! LVL. FRAC.I = LO.LMT. FRAC : LVL. FRAC.F = UP.LMT. FRAC *

i GOSUB B71

INV.CHG.GEO = INV.CHG
INV.CHG. CAL = SLOPE *(UP.LMT-LO.LMT)
NORMFAC = INV.CHG. CAL /INV.CHG.GEO
PRINT TABC10) TANKS : PRINT TABC12);" Normalization Factor is'

.

PRINT TAB (14)g : PRINT USING "#.N###";NORMFAC
PRINT : PRINT : PRINT -

'INPUT " To continue, press RETURN."3 LINE XS
RETURN.

1

.

\

.
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GOSUB 900 REM: Conditional Stop,

\ ** VOLLME CONTROL OR MAKEUP TANK **

PRINT TAB (A%)ILD. TANKS;" " : LNITSs=LDT.LNITSS
SLOPE =LDT. SLOPE : UP.LMT=LDT.UP.LMT : LO.LMT=LDT.LO.LMT,

t

GEOS=LDT.GEOs : CYL. RAD =LDT.CYL. RAD CYL.LEN=LDT.CYL.LEN
CVX. RAD =LDT.CVX. RAD : DENSITY =LDT. DENSITY

1 NORMFAC=LDT.NORMFAC- GOSUB 490
GOSUB 900 REM: Conditional Stop

\ ** DRAIN TANK **,

'

PRINT TAB (AX):" Drain Tank:*3 : LNITSo=DT.LNITSS
SLOPE =DT. SLOPE : UP.LMT=DT.UP.LMT : LO.LMT=DT.LO.LMT -

GEOS=DT.GEOS : CYL. RAD =DT.CYL. RAD : CYL.LEN=DT.CYL.LEN;- CVX. RAD =DT.CVX. RAD DENSITY =DT. DENSITY'

NORMFAC=DT.NORMFAC GOSUB 490

IF RQ. TANKS =" Drain Tank" THEN GOTO 480
-

t GOSUB 900 REM: Conditional Stop
!

.

\ ** RELIEF OR QUENCH TANK **

PRINT TAB (A%) RG. TANKS " :" : LNITS$=RQT.UNITSs,

SLOPE =RQT. SLOPE : UP.LMT=RQT.UP.LMT : LO.LMT=RQT.LO'.LMT
,

GEOs=RQT.GEOs CYL. RAD =RQT.CYL. RAD : CYL.LEN=RQT.CYL.LEN
CVX. RAD =RQT.CVX. RAD : DENSITY =RQT. DENSITYi NORMFAC=RQT.NORMFAC : GOSUB 490
GOSUB 900 REM: Conditional Stop

480 CLOSE 2 : CONSOLE
GOTO 995 REM: Continuation on Termination

'
.

;
'

\ ** TANK SUBROUTINE **

| 490 PRINT TAB (BX) " Level Uni ts" gTABCD%)ItNITSs
.

PRINT TABCSX) " Calibration Curve"
PRINT TAB (C%) "S1 ope"3TABCE%): SLOPE " pounds per " LEFTSC LNITS$ ,4)!

PRINT TAB (CM):" Upper Level Limit"iTAB(E%)IUP.LMTgUNITSS
i PRINT TAB (CX);" Lower level 1imit" TAB (EX);LO.LMT;UNITSS

IF GEO9="Yes" THEN GOTO 491 ELSE GOTO 492
491 PRINT TAB (C%) " Water Densi ty"; TAB (EX) DENSITY;

'

PRINT * pounds per cubic foot"

492 PRINT TAB (B%) l"Geome tr i c Me thod Avai l abl e " gTABC DX) ;GEOS
!F GEOS O"Yes" THEN PRINT : RETURN ELSE GOTO 493

493 PRINT TABCBX) " Dimensions"
PRINT TAB (C%) : "Cyl i nder ,Radi us" | TAB C EX) : CYL. RAD i " f e e t '

-

.,

!

'
*A-11
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N ***************
500 \ * CORRECTIONS *

\ ***************

OPEN "As"+ DOCKET $ RECL 30 AS 2
IF END #2 THEN 3

501 N ** GROUP ACCESS **

PRINT "For access, parame ter groups are s " : PRINTPRINT " (A) Unit Identification,"
PRINT " (B) Vessel and Piping,"
PRINT " (C) Pressurizer," '

PRINT " (D) Volume Conteel or Makeup Tank,",

PRINT " (E) Drain tank, or"
PRINT " (F) Re1ief or Quench Tank." PRINT -

INPUT "Which group do you want (A/B/C/D/E/F)?"IXs
PRINT PRINT : PRINT

IF XS="A" THEN GOTO 510
IF'XS="B" THEN GOTO 520

,

IF Xs="C" THEN GOTO 530
IF XS="D" THEN GOTO 540

-

IF X$="E" THEN GOTO 550
IF XS="F" THEN GOTO 540 ELSE GOTO 501

\ ** PAAtttETER ACCESS **

510 \ * Uni t Iden tification *
,

IDX = 1
i

PRINT "The parameters in this group ares" : PRINTPRINT " (A) Pl an t Name , " : PRINT " (B) Unit Number," *
,

PRINT * (C) Nuclear Steam System Supplier, and"
PRINT " (D) Docke t Number . " PRINT
INPUT "Which do you need to correct (A/B/C/D)?"gXS

.
PRINT PRINT PRINT

IF XS="A" THEN GOSUB 51 : PRINT #2, 1 PLANTS : GOTO 597
IF XS="B" THEN GOSUB 52 s PRINT #2, 23 UNITS : GOTO 597
IF XS="C" THEN GOSUB 53 : PRINT #2, 3; NSSSS : GOTO 597
IF XS="D" THEN GOSUB 2.5: PRINT #2,45; DOCKET $ PRINT \

PRINT TAB (5)3" NOTE: The corrected file may need to" \
;

PRINT TAB (17);"be renamed." PRINT : PRINT : PRINT \ !

: GOTO 597 ELSE GOTO 510

,

A-13

I

I

._ _ - . _ _ _
_ __ - . . . _ _ _ . _ _ . . . _ _ _ _ _ ._ __ _ _ _ _ , .- ___ , _ _ . . -



._. - . _ _ _ _ . -. ~ _- - . . -

'x \
,- s ,

' F' ' [ 'd APPENDIX A RCSLK8. BAS,

t
,

, :u,. s

a PRINT #2,810 : PRINT #2,9 0 : GOTO 5973

IF XS="B"'AND YS="B" AND CQ1PS="Yes" THEN GOTO 597
IF XS="C" THEN GOSU8 80 's PRINT #2, 7 3 PZR.LUL. NOM : 00TO 597 !

c

IF XS="D" THEN GOSUB 90 : PRINT #2, St PZR.BTM.VOL GOTO 597 yIF XS="E",THEN.GOSUB 91 : PRINT #2, 9; RZR. TOP.VOL : GOTO 597"

IF XS="F"1THEN GOSUB 270 : PZR. SLOPE = SLOPE \
PRINT #2,10 : PZR. SLOPE : .GOTO 597

IF XS="G" THEN 008U8 280 : PZR.UP.LMT=UP.LMT \
PRINT #2,11 g PZR.UP.LMT : GOTO 597

IF XS="H" THEN GOSUS 290 : PZR.LO.LMT=LO.LMT \
s PRINT #2,12 PZR.LO.LMT : GOTO 597

'
~

IF XS="I" THEN GOSUS 100 : PRIAT #2,34: RQ. tanks ELSE GOTO 530 "

IF RQ. TANKS ="Deain Tank" THEN GOTO 557 -
%

IF RQ. TANKS =" Relief Tank" OR RQ. TANKS =" Quench' Tank" THEN \
~

tanks =RQ. TANKS : 003U8 260 : PRINT #2.35g LNITSS \~,

GGSUB 270 : PRINT,#2,3Ag SLOPE : GOSUB 280 \ !

: PRINT #2,37; UP.LMT : GOSUB 290 : PRINT #2,38; LO.LMT \ -

GOTO 597 ELSE GO{Q 532 7,

532 PRINT : PRINT " CODE ERROR: Tank for relieving Pressurizer not".

PRINT " properly specified." : STOP s,

,
( .1 N( ,

540 \ * Volume Control or Makeup Tank e '

..

10% = 4 : READ #2,13g TANKS : READ #2,141 t.NITSS,,s "

_

.t -- s i
PRINT "The Volume Control or Makeup Tank parameters ares" (PRINT, a PRINT " (A) Tank Name," : PRIy ," (B) Level' Units,''PRINT * (C) Sl ope of the Cal i brat i on Curve ,"

,

-

PRINT " (D) !ts Upper Level Limit,"
PRINT " (E) Its Lower Level Limit," ' '

PRINT " (F) Geometric Met. hod," : PRINT " (G) Cylinder Radius,"
y' PRINT * (H) Cyl inder Length ," PRINT * (!) IM ,d Radius, and"PRINT " (J) Water Densitr." PRINT ' ' '

, )
PRINT TAB (3);" NOTE: First correct (A) then (D) and"
PRINT TA8(10);"then any other parameter (s) f or " % &

PRINT TAB (10);"this tank." g. PRINT

PRINT "Which do you wish to access (A/B/C/0/E/F/G/N/"
INPUT "I/J)?"IXS<

ts
s

PRINT : PRINT : PRINT '
'

s \.g

IF XS=" A" THEN GOSUB 114 : gRINT #2,13: TANKS : GOTO 597

TANKS =LD. TANKS
,

-

' ,

READ #2,15g SLOPE : READ #2, ' d ; UP . LMT : READ #2,17 LbLMT
'

'
'

i - READ #2,18 GEOS : READ #2,19; CYL. RAD : READ #2,20g CYL.LEN
READ #2,21; CVX. RAD : READ #2,22 DENSITY

i . .

: A-15
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IF Xs="I" THEN GOSUS 313 : PRINT #2,32; DENSITY : GOSUB 552 \GOTO 597 ELSE GOTO 550
* 552 PRINT #2,33; NOMMFAC : PRIlff' : PRINT : PRINT : RETURN

,

540.\ e Relief or, Quench Tank *
,

IDX = 4 : READ #2,343 TANMs a READ #2,35; LMITSs

PRINT "The Re1 i ef or Quench Tank parame ters are :"
j PRINT " (A) Tank Name," PRINT " (B) Leve1 Units,"

PRINT * (C) Slope of the Calibration Curve,"
PRINT " (D) Its Upper Level Limit,"'

PRINT " (E) Its Lower Level Limit,",

PRINT " (F) Geone te i c - Me th od , " : PRINT " (G) Cy1inder Radius,"PRINT * (H) Cylinder Length," : PRINT * (I) Head Radius, and"*
| PRINT " (J) Water Density." : PRINT

PRINT TAS(3)3" NOTE: First correct (A) then (B) and"
. PRINT TA8(10)I"then any other parameter (s) for" '

] PRINT TA8(10);"thIs tank." : PRINT
i
j PRINT "Which do you wish to access (A/B/C/D/E/F/G/H/"

INPUT *I/J)7*gxs
*

PRINT : PRINT : PRINT
1

j IF Xs="A" THEN GOSUB 100 : PRINT #2,34 TANKS GOTO 597
-

IF TANKS =" Drain Tank" THEN GOTO 597

READ #2,34 SLOPE : READ,#2,373 UP.LMT : READ #2,38: LO.LMT,

j READ #2,393 GEOS
. READ #2,40; CYL. RAD : READ #2,41 CYL.'LENREAD #2,42 CVX. RAD : READ #2,43 DENSITY

,

! .

'
IF X$="B" THEN'GOSUS 240 : PRINT #2,35: LNITSS : GOTO 597! IF Xs="C" THEN GOSUB 270 : PRINT #2,34; SLOPE : GOTO 597
IF Xs="D" THEN GOSUB 280 : PRINT #2,37 UP.LMT : GOTO 597! IF XS="E" THEN GOSUS 290 : PRINT #2,33; LO.LMT .GOTO 597

! IF XS="F" THEN GOSUB 591 : GOTO 597
: IF Xs="0" THEN GOSUS 310 : PRINT #2,40 CYL. RAD : GOSUB 542 N*
, a GOTO 597
! IF XS="H".THEN GOSUB 311 : PRINT #2,41; CYL.LEN : GOSUB 542 \
; a GOTO 597
| IF Xs="I" THEN GOSUS 312 : PRINT #2,42; CVX. RAD : GOSUB 562 N

-

'
; s GOTO 597
| IF X$="J" THEN GOSUB 313 : PRINT #2,43; DENSITY : GOSUB 542 \: GOTO 597 ELSE GOTO 540
i

! 542 PRINT #2,44; NORMFAC PRINT : PRINT : PRINT : RETURN

| ._ _ _. A-17
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.

N ****e*************
600 \ * DATA ANALYSIS *

\ ******************

\ ** DATA INPUT **
:

OPEN "As"+ DOCKETS RECL 30 AS 2
IF END N2 THEN 3
GOSUB 890

INPUT " Type test date in quotes:"; DATES
INPUT " Type test start. time in quotes:" TIMES
INPUT "Troe test duration in hours " DURATION
PRINT : PRINT : PRINT
PRINT " Type the quantity of water in gallons " PRINT

-

.

INPUT " Charged: "3 GAL. CHARGEDINPUT * and Drained: "3 GAL. DRAINED
'

PRINT : PRINT : PRINT

LDT. METHODS =" Cal" DT. METHOD $=" Cal" : RGT. METHODS =" Cal *
LDT. NOTES ="(1)* DT. NOTES ="(1)" : RQT. NOTES ==(1)"
IF,LDT.GEOs="Yes" OR DT.GEOs="Yes" OR RQT.GEOs="Yes* THEN \

GOTO 605 ELSE GOTO 4'0
.

'605 PRINT "For the following tank (s), select either the"'

PRINT " Calibration (C) or the Geometric (G) Me'. hod for"
PRINT " cal cul ating water inventories." PRINT
IF LDT.GEOS="Yes" THEN PRINT " ";LD. TANKS;" "; ELSE GOTO 606
INPUT "(C/G)?";XS
IF Xs="C" THEN LDT. METHODS =" Cal" ELSZ LDT. NOTES ="(2)"
IF Xs="G" THEN LDT. METHODS ="Geo"
IF Xs<>"C" AND XS<>"G" THEN GOTO 405

<

606 IF DT.GEOs="Yes" THEN PRIMT " Drain Tank "; ELSE GOTO 607
INPUT "(C/G)?"gXS
IF XS="C" TliEN DT. METHODS =" Cal" ELSE DT. NOTES ="(2)"'
IF XS="G" THEN DT. METHODS ="Geo"
IF XS<>"C" AND.XS<>"G" THEN GOTO 606 *

607 IF RQT.GEOs="Yes" THEN PRINT " "gRQ. TANKS;" "i ELSE GOTO 610
INPUT "(C/G)?";XS '

If XS="C" THEN RQT. METHOD $=* Cal * ELSE RQT. NOTES ="(2)"
IF XS="G" THEN RQT. METHODS ="Geo"
IF Xs(>"C" AND XS<>"G" THEN GOTO 607

410 PRINT PRINT : PRINT : AX = 12
PRINT " Type values for the foll owing system vari abl es:" : PRINT
IF COMPS ="Yes" THEN GOTO 611 ELSE GOTO 612

611 PRINT " Pressure, psia';* C 1400 < Range < 2700 )"
GOTO 613

| 612 PRINT " Pressure, psia";" ( Hot Leg P sat < Range < 3200 )"
613 PRINTt

PRINT TAB (A%); INPUT " Initial Value: "; PRES.I
PRINT TABCAX); INPUT " Final Value : "; PRES.F

,

A-1,
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PRINT " establish the density of the leakage. The choices"
PRINT "are:" : PRIlfr
PRINT " (A) Standard Condi ti ons,"
PRINT " (B) Average Reactor Cooling System Conditions,"
PRINT " (C) Other." : PRINT
INPUT "WhIch would you 1ike (A/B/C)? "IX$

IF X*="A" THEN LEAK.CONDS=" Standard" : LEAK. TEMP =70 : \
LEAK. PRES =14.7 : GOTO 630

IF Xs="B" THEN LEAK.CONDS=" Ave RCS" \'

LEAK. TEMP =(T. AVE.I+T. AVE.F)/2 : N
LEAK. PRES =(PRES.I+ PRES.F)/2 : GOTO 630

IF )(S="C" THEN LEAK.COND$="Other" : PRINT : PRINT : PRINT \
: GOTO 424 ELSE GOTO 423

424 INPUT " Type the selected temperature in degrees F: ; LEAK > TEMP"-

INPUT " Type the selected pressure in psla: "gLEAK. PRES

430 \ ** CALCULATIONS **

\ References
\ (1) "ASME Steam Tables," Fourth Edition.
N (2) " Horizontal Tanks," Note to J. Chung from R. Woodruff,- -

N May 22, 1981. -
,

IF COMPS ="No" THEN GOTO 640 ELSE GOTO d41
.

440 4 * Uncompensated Pressurizer *

PZR.INV.I = PZR. SLOPE * PZR.LUL.I
-

PZR.INV.F = PZR. SLOPE * PZR.LVL.F

GOTO 642-

.

441*\ * Ccmpensated Pressurizer *

PRES = RES.I : GOSUB 840 REM: Saturation Temperature
TEMP = TEMP. SAT : GOSUB 850 REM: Density of water
GOSUB 860 REM: Density of Saturated Steam

.

PZR. INV. I = DENSITY.WTR * PZR.BTM.VOL + DENSITY.STM \
* PZR. TOP.VOL + (DENSITY.WTR - DENSITY.STM) N
* (PZR.LUL.I - PZR.LUL. NOM) * PZR. SLOPE

PRES = PRES.F : GOSUB 840
TEMP = TEMP. SAT : GOSUB 850
GOSUB 860

.

.
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\ * Water Charged and Dralned *

MASS. CHARGED = 9.3238 * GAL. CHARGED : REM: Mass in Pounds
MASS. DRAINED = 8.3238 * GAL. DRAINED

\ * Leakage Density *

. PRES = LEAK. PRES : TEMP = LEAK. TEMP
GOSUB B50 : REM Density of Water
LEAK. DENSITY = DENSITY.WTR

\ * Leak Rates *
'

RCS. INV.CHG = UP. INU.CHG + PZR. INV.CHG + LDT. INU.CHG \
- MASS. CHARGED + MASS. DRAINED -

!
GROSS. LEAK. RATE = -RCS. INV.CHG/ LEAK. DENSITY *7.481/ DURATION /60

{
IDENT. LEAK. RATE = (RQT.INV.CHG + DT . INV.CHG)/ LEAK. DENSITY \

*7.481/ DURATION /60

UNIDENT. LEAK. RATE = GROSS. LEAK. RATE - IDENT. LEAK. RATE, .

690 \ ** DATA OUTPUT **,

IF PRINT. FLAGS ="Y" THEN LPRINTER *

PRINT : PRINT : PRINT TAB (39);"NRC" : PRINT
PRINT TABC24);" INDEPENDENT MEASUREMENTS PROGRAM"
PRINT
PRINT TABC24);" REACTOR COO. LING SYSTEM LEAK RATES"
PRINT : PRINT
PRINT TAB (11):" STATION: " PLANTS TABC.44);" TEST DATE : "gI
PRINT DATES
PRINT TAB (11) ;",t. NIT : " UNITSgTAB(44);" START TIMEi "g

'

PRINT TIMES
PRINT TABC11):" DOCKET : 50 "; DOCKETS TAB (44);I
PRINT " DURATION :"gDURATIONg" hours" : PRINT : PRINT
GOSUB 900 REM: Conditional Stop -

PRINT TAB (36);" TEST DATA" : -PRINT

PRINT TAB (48);" Initial"| TAB (63);" Final *
PRINT TABC16)I" System Parameters " : PRINT
PRINT TABC17);" Pressure., psi a' TAB (48) PRES. I TAB (62)IPRES.FI
PRINT TAB (17);"T Ave, degrees F"I AB(48)IT. AVE.IgTAB(62)T
PRINT T. AVE.F : PRINT
PRINT TAB (16);" Water Levels " : PRINT
PRINT TAB (17);"PressurI.:er, ";PZR. UNITS $ TAB (48);I
PRINT PZR.LUL.I;TABC62)g.PZR.LUL.F i

.
.
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PRINT USING "##.##"; GROSS. LEAK. RATE;
PRINT TAB (30);" Identified"; Tab (44)
PftINT USING "##.##";IDENT. LEAK. RATE
PRINT TAB (30);" Unidentified"; Tab (44);
PRINT USING "##.##" g t.NIDENT. LEAK. RATE
PRINT : PRINT

PRINT TAB (11);"(1) Determined from tan % calibration curve."FRINT TABC11);"(2) Determined from tank dimensions."PRINT TAB (11);"(3) The density used for converting inventory *;PRINT " change to leak" : PRINT TABC16);" rate was ";
PRINT USING "##.N#"; LEAK. DENSITY;
PRINT " pounds / cubic foot based on"
IF LEAK.CONDS=" Standard" THEN PRINT " s t an dar'd *
IF LEAK.CONDS=" Ave RCS" THEN PRINT " average RCS",

IF LEAK.CONDS=" Standard * OR LEAK.CONDS=" Ave RCS" THEN PRINT \TABC14);" conditions."

IF LEAK.CONDS="Other" THEN PRINT LEAK.TEMPg" degrees F and"
-

'

IF LEAK.CONDS="Other" THEN PRINT TABC14);"and"; LEAK. PRES;" psia."
GOSUB 900 REM: Conditional Stop

499 CONSOLE : CLOSE 2 : GOTO 995

i

\ ** ANALYTICAL SUBROUTINES **
-

i

840 \ * Saturation Temperature *

\ Note: This calculation is based on Page 17, Section .5,N Reduced saturation pressure, of Reference (1). ItN dupilcates saturation temperature as given i n Table 2 of
\ Reference (1) for pressures from 14.496 psia to 3208.2 psia.
BETA PRES *9.80445*0.453'59237/22120000/0.0254/0.0254

=

PRINT -: PRINT : PRINT
PRINT " Calculating Saturation Temperature"
PRINT " for ";PRESp" psia" ,

THETA = 0.5 : THETA 1 = 0.25

841 SKI =-7.491234544 : SK2 =-2.dO802349dE+1
SK3 =-1.48170654dE+2 : SK4 = 6.423285504E+1
SK5 =-1.189444225E+2 : SK4 = 4.14711732
SK7 = 2.0975067dE+1 : SK8 = 1EP
SK9 = 4

T1 = 1-THETA : T2 = T1*T1 : T3 = T!*T2 : T4 = T!*T3T5 = T1*T4

BETA 1 = EXP(1/ THETA *(SK1*T1+SK2*T2+SK3*T3+SK4*T4+SK5*T5) N
/(1+SKd*T1+SK7*T2)-T1/(SK8*T2+SK9)) '

-
.

.
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.

BETA = PRES *9.80665*0.45359237/22120000/0.0254/0.0254
BETA 2 = BETA * BETA : BETA 3 = BETA * BETA 2

Y = 1-sal * THETA 2-SA2/ THETA 6

Z = Y+SQRCSA3*Y*Y-2*SA4* THETA +2*SA5* BETA)

CHIl = A11*SAS/EXPCLOGCZ)*5/17) + (A12+A13* THETA +A14* THETA 2 \
A 15*EXP ( LOG ( ABS C SA6-THETA) ) * 10 ) + A 16/ ( SA7+ THETA 19) ) N

+

1/(SA8+ THETA 11)*(A17+2*A18* BETA +3*A19* BETA 2) \
-

- A20*THE.TA18*(SA9+ THETA 2)*(-3/EXP(LOGCSA10+ BETA)*4)+SA11) \
3*A21*(SA12-THETA)* BETA 2 + 4*A22/ THETA 20* BETA 3+

SPECIFIC.VOL= CHI 1*3.17*0.0160184634.

~

DENSITY.WTR = 1/ SPECIFIC.VOL : RETURN REM: Ib/ft3
.

860 \ * Density of Sa.turated Steam *

\ Note: The following equation is a curve fit to the density of
\ saturated steam as given on pages 90 and 91 of Reference (1).

4 \ 'It is accurate to 1.0% or better in the range from 1400 to
\ 2700 psia.

.

PRINT : PRINT : PRINT
PRINT " Calculating the Densi ty of Saturated"
PRINT * Steam at ";PRESg" psia"

P = PRES-2000
DENSITY.STM = 5. 310 4+ 3. 8887E-3*P+ 1. 2782E-6*P *P+ 6. 24 E-10 *P *P *P
RETURN

,

\ * Tank Inventory *

865 % ~

Caiibration Method_

,

INV.CHG = SLOPE * (LVL.F - LVL.I) : RETURN
.

870 \ Geometric Method

IF CVX. RAD <CYL. RAD THEN CCNSOLE : PRINT : PRINT : PRINT \
PRINT " ERROR: Radius of Convex Head is less than" \

: PRINT " Radius of Tank." : GOTO 995

IF 1NITSs=" inches" .THEN LVL. FRAC. I=LUL. I/12/2/CYL. RAD \
ELSE LVL. FRAC. I=LUL. I/100

IF 1NITSS=" i nches" THEN LVL. FRAC.F=LUL.F/12/2/CYL. RAD \
ELSE.LVL. FRAC.F=LVL.F/100

-

.
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N *************************
890 \ * PLANT PARAMETERS FILE *

N *************************

READ #2, 1g PLANTS : READ #2, 2 WITS
READ #2, 3 NSSSS : READ #2, 4 VP.VOL
READ #2, 5g PZR.WITSs : READ #2, 6: COMPS

<

READ #2, 7 PZR.LVL. NOM : READ #2, 8; PZR.BTM.VOL
READ #2, 9; PZR. TOP.VOL : READ #2,10; PZR. SLOPE
READ #2,11 PZR.UP.LMT : READ #2,12; PZR.LO.LMT
READ ~#2,13 LD. TANKS : READ #2,14; LDT. LNITSS
READ #2,15: LDT. SLOPE : READ #2,16 i LDT.UP.LMT
READ #2,17; LOT.LO.LMT : READ #2,18; LDT.GEOs
READ #2,19; LDT.CYL. RAD : READ #2,20: LDT.CYL.LEN

. READ #2,21 LDT.CVX. RAD : READ #2,22: LDT. DENSITY
READ #2,23; LDT.NORMFAC : READ #2,24; DT.LNITS$
READ #2,25; DT. SLOPE : READ #2,26; DT.UP.LMT
READ #2,27; DT.LO.LMT : READ #2,28; DT.GEOs
READ #2,29; DT.CYL. RAD : READ #2,30g DT.CYL.LEN
READ #2,31; DT.CVX. RAD : READ #2,32; DT. DENSITY
READ #2,333 DT.NORMFAC : READ #2,34; RQ. TANKS
READ h2,35g RQT. UNITS $ : READ #2,36g RQT. SLOPE
READ #2,373 RQT.UP.LMT : READ #2,38; RQT.LO.LMT

-

READ #2,39; RQT.GEOS : READ #2,40; RQT.CYL. RAD
READ #2,413 RQT.CYL.LEN : READ #2,42 RQT.CVX. RADREAD #2,43; RQT. DENSITY : READ #2,44g RQT.NORMFAC
READ #2,45g DOCKETS : RETURN

.
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N *******************************
995 \ * CONTINUATION OR TERMINATION *

N *******************************
CONSOLE : PRINT : PRINT : PRINT
INPUT "Do you wish to terminate this session (Y/N)?";XS
IF XS O"Y" AND XS O"N" THEN GOTO 995
IF X* = "N" THEN GOTO 1 ELSE GOTO 999

999 PRINT : PRINT : PRINT : STOP
END

.
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0100 2A 01 00 2E 00 7C D6 16 *....l..
0108 67 22 65 01 11 20 03 01 g'e.. ..

0110 FF 07 1A D6 41 12 13 OB ....A...'

0118 78 B7 C2 12 01 11 73 01 x...'.s..

0120 CD 40 01 11 00 F0 21 20 ....!' '
.

0128'03 01 00 07 ED B0 11 75 .......u
0130 01 CD 60 01 11 67 01 01 '

.. .

0138 OA 00 2A 65 01 2E 07 CD ..*-.....

0140 55 01 2A 45 01 2E 88 3E U.*e...).
0148 08 77 2A 65 01 2E 89 7C .w*e...I
0150 77 2A 45 01 E9 1A 77 23 w*e...w#
0158 13 OB 78 B1 C2 55 01 C9'..x..U..
0160 OE 09 C3 05 00 00 34 04 ..... 4.

' 4168 43 52 55 4E 32 20 48 00 CRUN2 H.
, 0170 00 00 00 1A 24 1B 30 30 ....$.=0 -

0178 21 20 20 20 20 20 20 20 1
0180 20 20 20 20 20 20 20 20
0188 20 20 20 20 20 20 20 20
0190 20 20 20 20 20 20 20 20
0198 20 20 20,20 20 20 20 20
01A0 20 20 20 20 20 20 20 20
01A8 20 20 20 20 OD OA 20 20 E..

0180 20 20 20 20 20 20 20 20 ,

0188 20 20 20 49 4E 44 45 50 INDEP
01CO 45 4E 44 45 4E 54 20 4D ENDENT M
01CS 45 41 53 55 52 45 4D 45 EASUREME
0100 4E 54 53 20 20 20 20 20 NTS-

01D8 20 20 20 20 20 20 20 20 '

01E0 20 OD OA 20 20 20 20 20 ..

01ES 20 20 20 20 20 20 20 20
01F0 20 20 20 20 20 20 20 20
01F8 50 52 4F 47 52 41 4D 20 PROGRAM
0200 20 20 20 20 20 20 20 20

*

0208 20 20 20 20 20 20 20 20
0210 20 20 20 20 20 20 OD OA ..

0218 20 20 20 20 20 20 20 20
0220 20 20 20 20 20 20 20 20
0228 20 20 20 20 20 20 20 20
0230 20 20 20 20 20 20 20 20
0238 20 20 20 20 20 20 20 20 *

0240 20 20 20 20 20 20 20 20
0248 20 20 20 OD OA 20 20 20 ..

0250 20 20 20 20 20 55 2E 53 U.S
0258 2E 20 4E 75 63 6C 65 61 . Nuclea
0260 72 20 52 65 67 75 6C 61 r Regula
0268 74 6F 72 79 20 43 6F 6D tory Com'
0270 6D 69 73.73 69 6F 6E 20 mission'
0278 20 20 20 20 20 20 20 20
0280 OD OA 20 20 20 20 20 20

! 0288 20 20 20 20 20 20 20 20
..

0290 57 61 73 68 69 dE 67 74 Washingt
0298 4F 4E 2C 20 44 43 20 20 on, DC

,
.
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0450 di 61 di '61 61 61 61 61 aaaaaaaa
0458 61 di 61 61 41 61 di di aaaaaaaa
0460 61 61 41 61 61 di 61 di aaaaaaaa,

0468 61 di di 61 61 61 61 di aaaaaaaa
0470. 61 di 61 61 di di 61 61 aaaaaaaa
0478 di 61 61 di di 61 di di aaaaaaaa
0480 di 61 61 41 41 di di 61 aaaaaaaa'

0488 41 di di di di 61 61 di aaaaaaaa
0490 41 di di di di di 61 di aaaaaaaa'

0498 61 61 61 di di 61 61 di aaaaaaaa
04A0 61 di 61 di 61 61 di 61. aaaaaaaa
04A8 di di 61 41 di 41 di di aaaaaaaa
0480 61 41 di 61 41 di di di aaaaaaaa
0488 61 61 61 di di 61 61 61 aaaaaaaa
04C0 di 61 41 61 41 61 di 61 aaaaaaaa.

04C8 di 61 di di di di di 61 aaaaaaaa
04D0 di di di di di di di di aaaaaaaa
04D8 61 61 41 di 61 61 di 61 aaaaaaaa
04EO,41 di 61 61 di 41 61 di aaaaaaaa
04E8 di 61 61 61 61 di di 41 aaaaaaaa
04F0 di di 61 di di 61 di di aaaaaaaa
04F8 61 di di di 61 di di di aaaaaaaa
0500 61 di 61 di 61 61 61 di aaaaaaaa.

0508 di 41 di di di di di di aaaaaaaa
0510 61 61 di 41 di 61 di di aaaaaaaa
0518 61 di 41 61 di di 41 61 aaaaaaaa'

0520 59 59 59 59 59 59 59 59 YYYYYYYY
0528 59 59 59 59 59 59 59 59 YYYYYYYY
0530 59 59 59 59 59 59 59 59 YYYYYYYY
0538 59 59 59 59 59 59 59 59 YYYYYYYY
0540 59 59 59 59 59 59 59 59 YYYYYYYY
0548 59 59 59 59 59 59 59 59 YYYYYYYY
0550 59 59 59 di 61 61 61 61 YYYaaaaa
0558 di 61 61 61 61 61 d.1 61 aaaaaaaa
0540 di 61 61 di 61 61 di 61 aaaaaaaa
0568 61 di di 41 61 61 61 61 aaaaaaaa
0570 di 61 di 41 '41 61 di 61 aaaaaaaa
0578 41 41 42 di 43 61 44 di AaBaCaDa
0580 45 di 46 61 47 41 48 di EaFaGaHa
0588 49 di 4A 61 48 di 4C di IaJaKaLa
0590 4D 61 4E di 4F di 50 di MaNaOaPa
0598 51 di 52 61 53 61 54 di GaRaSaTa
05A0 57 61 61 di 61 61 61 di Waaaaaaa
05A8 61 61 61 di 61 61 61 61 aaaaaaaa
05B0 61 di di 61 di 61 41 61 aaaaaaaa
0588 di 61 61 di 61 di di 61 aaaaaaaa
05CO 61 61 61 di 61 61'41 di aaaaaaaa
05CB 61 61 61 di 61 di 61 di aaaaaaaa,

1
0500 41 61 57 61 61 61 41 di aaWaaaaa
05D8 61 di 61 61 di 61 41 61 aaaaaaaa
05E0 di 61 61 61 di 61 di di aaaaaaaa
05E8 di 61 di 61 di 61 61 61 aaaaaaaa

.
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07A0 5 di 61 di di di di di Waaaaaaa
07A8 41 di 61 41 61 57 61 di aaaaaWaa
0780 54 49 57 di 61 di 57 di VIWaaaWa

| 07B8 41 41 56 49 41 41 41 57 aaVlaaaW,

07CO di di di di 59 61 di di aaaaYaaa
07C8.41 41 di di di 61 di di aaaaaaaa

aaWaaaaa|;0700 di 61.57 di 61 di di di
07D8 41 di di 61 41 61 41 41 aaaaaaaa.-

07E0 61 di di di di di di di aaaaaaaa |
07ES di 61 41 di di 61 41 di aaaaaaaa'
07F0 41 41 41 61.41 di di di aaaaaaaa
07F8 61 di 61 41 di 61 41 41.aaaaaaaa
0800 di di 41 61 di di di di aaaaaaaa
0808 di di di di 61 41 di di aaaaaaaa,
0810 41 61 di di 41 di di di aaaaaaaai
0818 di di di di di di di di aaaaaaaa*
0820 57 di 61 di di 41 di di Waaaaaaa|
0828 61 di di 61 di 57 di di aaaaaWaa1
0830 di 54 57 di 61 41 57 di aVWaaaWa
0838 di di 61 56 49 di di 57 aaaVIasW
0840 59 59 59 59 57 di 41 di YYYYWaaa'
0848 41 di 41 di di di di di aaaaaaaa
0850 di di 57 61 di 61.61 41 aaWaaaaa
0858 di di di 41 61 41 di di aaaaaaaa
0860 41 41 41 di 41 di di di aaaaaaaa
0848 61 di 41 di di di 61 di aaaaaaaa

' 0870 di di di di 61 di di di aaaaaaaa
0878 41 di di 61 di 41 di di aaaaaaaa
0880 61 41 di di di 41 61 di aaaaaaaa
0888 di 61 di di 61 di di di aaaaaaaa
0890 di 61 di di 61 41 di 61 aaaaaaaa
0898 di di di di 41 di di di aaaaaaaa
08A0 57 di di 61 di di di di Waaaaaaa
08A8 di di di di di di di di aaaaaaaa
0880 61 61 di 61 41 di 41 di aaaaaaaa
0888 61 di di di 61 41 di di aaaaaaaa
08CO 61 di di di di di 61 61 aaaaaaaa
08C8 di 61 61 di di 61 61 di aaaaaaaa
0800 41 di 57 di di 41 di di aaWaaaaa

. 08D8 di di di di 61 di di di aaaaaaaa
08E0 41 di di di di di di di aaaaaaaa
08E8 di di di di di di di di aaaaaaaa
08F0 61 di 41 di 61 di 41 di aaaaaaaa
08F8 di di di di 41 di di di aaaaaaaa
0900 41 41 di di 61 di di di aaaaaaaa
0908 di 61 di 61 di 61 di di aaaaaaaa
0910 di di 61 41 di 61 di di aaaaaaaa
0918 di di di di 61 di 61 di aaaaaaaa
0920 57 59 59 59 59 59 59 59 WYYYYYYY
0928 59 59 59 59 59 59 59 59 YYYYYYYY
0930 59 59 59 59 59 59 59 59 YYYYYYYY
0938 59 59.59 59 59 59 59 59 YYYYYYYY
0940 59 59 59 59 59 59 39 59 YYYYYYYY

,

0948 59 59 59 59 59 59 59 59 YYYYYYYY
{
)8-5
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APPENDIX C H. BAS

\ **** H. BAS ****

\M. INT is executed by AUTOST. CON. |

|

% CHAIN 500,21700,0,1700
CHAIN "RCSLK8"
END

.
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APPENDIX D.

PARTIAL TANK .VOLLNES

As suggested by J. W. Chung, the volume of water, V, in a parti-
ally-filled, horizuntal tank wi th convex heads can be calculatedby integrating Sdh where S is the surface area and dh is the
thickness of a horizontal, incremental slab of water located at
height h above the bottom of the tank.,

The surface of the slab has the shape and dimensions shown in
Figure 1. The area' of the surface can be calculated -by dividing
it in to a rec tangle and two ci rcul ar segmen ts. The area of the
rectangle is 2cL and the combined area of the two circular seg-
monts is bbB - ac where angle B is expressed in radians and is
equal to arctan(c/a). Term'bb8 is twice the area of the smallest
circular sector containing one of the segmen ts, and term ac istwice the area of the largest i sosceles tri angl e contained in the
sector. -

The volume of the incremental slab is

dV = [ 2cL + bb*arctan(c/a) - ac 3 dh
.

Before this expression can be integrated, a, b, and c must beexpressed in terms of h and the tank dimensi ons, R, H, and L,where R and H are the radii of the cylindrical p ar t of the tank
and the heads and L is the length of the cyclindrical part of the
tank. The relationships between R. H, L, and h and the dimen-
slons of the incremental slab surface are shown in Figure 2.

- -- ct --

4 .
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Figure la Slab Surface

D-1.

_. .. . . --_ - . _ _ _ _ _ _ _ _ _ _



1

I*

APPENDIX D-

This expression for dV is the basis for the numerical integration'

in the Tank Inventory Subroutine using the geometric method which
is given . on pages A-27 and 28 of Appendix A. In the subroutine ,- i

: the height increment is set at 1% or less of the tank diameterand the surface area is the mean of the upper and lower surfaces
of the sl ab. Slab volumes are calculated and summed from theinitial surface level to the final surface level.
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APPENDIX El CURRENT PLANT LIST'

.

.

PLANTS WITH PARAMETERS FILED

50-255 Palisades 1
50-264 Point Beach I

s 50-282 Prairie Island 1*

50-295 Zion 1
50-301 Point Beach 2
50-304 Zion 2
50-305 Kewaunee 1
50-306 Prairie Island 2-

50-312 Rancho Seco 1#
50-315 D. C. Cook 1<

50-316 D. C. Cook 2~

50-317 Calvert~ Cliffs 1
,

50-318 Calvert Cliffs 2
50-320 Three Mile Island 2
50-344 Troj an 1
50-344 Davis Besse 1
50-348 Farley 1

)
i

,

.

$

!
.
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APPENDIX F: CURRENT PLANT LIST.

PARAMETER LIST.

Unit Identification:
Plant Name Calvert Cliffs
Unit Number 1

Docket Number 50-317 !

Nuclear Steam System Supplier Combustion Engineering
Vessel and Piping:

!
.

Volume,, 9601 cubic feet

Pressurizers !

Level Units inches
Temperature Compensated No
Calibr.ation Curve

Slope 139.82 pounds per inch
Uppaf Level Limit 375 inches !
Lower level Limit 32 inches

Relief * Quench Tank

Volume Control Tank
Level Units inches
Calibration Curve

Slope 230.389 pounds per inch
Upper Level Limit 168 inches
Lower levei limit 0 inches

. Geome tr i c Me thod Avai l abl e No

Drain Tank:
Level Units inches
Cal ibration Curve

Slope 174.513 pounds per inch
! Upper Level Limit 40 inches

Lower level limit 15 inches
Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes
Dimensions

Cylinder Radius 2.2422 feet
Cylinder Length 7.2292 feet
Head Radius 4.4844 feet

Normalization Factor 0.9755

Quench Tank:
Level Units inches
Cal ibration Curve

Slope 291.513 pounds per inch
Upper Level Limit 40 inches
Lower level limit 15 inches
Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes
Dimensions

Cylinder Radius 2.474 feet
Cyl inder Length 10.494 feet
Head Radius 4.4459 feet

Normalization Factor 1.0254

F-1
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APPENDIX F: CURRENT PLANT LIST
..

.

PARAMETER LIST

Uni t Iden tification:
Plant Name D. C. Cook
Unit Number i

Docket Number 50-315
|Nuclear Steam System Supplier Westinghouse |

$Vessel and Piping: j
Volume 10812 cubic feet

Pressuciter
Level Units %
Temper,ature Compensated No
Cal l WFat i on Curve

~579.347 pounds per XSlopa
Upper Level Lim!t 100 %
Lower level Limit 0%

)Relief Relief Tank

Vol ume Con trol Tank s
Level Units %
Calibration Curve

Slope 161.619 pounds per %
Upper Level Limit 100 %
Lower level limit 0%

Geometric Method Available No

Drain Tank
Level Units %
Calibration Curve

Slope . 30.144 pounds per %
Upper Level Limit 75 %
Lower level limit 25 %

Geometric Method Available No

Relief Tanks
Level Units %,

Calibration Curve '

Slope 1209.88 pounds per X
Upper Level Limit 80 %
Lower level limit 20 %

Geometric Method Available No

F-3
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APPENDIX F: CURRENT PLANT LIST

.

PARAMETER LIST

Uni t Identification:
Plant Name Davis Besse
Unit Number 1

Docket Number 50-346
Nuclear Steam System Supplier Babcock & Wilcox

s

Vessel and Piping:
Volume 10040 cubic feet|

Pressurizer:
-

Level Units Inches
Temperature Compensated Yes ^

Nomint'l Level 200 inches
Volume.Below Nominal Level' '481.87 cubic feet
Volume Above Nominal Level O cubic feet
Cal ibration Curve

Slope 3.1845 cubic feet per inch
Upper Level Limit 454 inches
Lower level Limit 48 inches

Rollef Relief Tank

Makeup Tanks
Level Units inches

,

Cal ibration Curve
Slope 258.221 pounds per inch
Upper Level Limit 100 inches
Lower level limit 0 inches

Ge ome tr i c Me thod Avai l abl e No

Drain Tanks
.

Level Units inchesCalibration Curve
Slope 42.473 pounds per inch
Upper Level Limit 80 inches
Lower level limit 15 inches

Geometric Method Available No

Relief Tanks
Level Units inches
Calibration Curve

Slope 348.034 pounds per inch
Upper Level Limit 120 inches
Lower level limit 48 inches

Geometric Me thod Availabl e No

.

F-5
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APPENDIX Fi CURRENT PLANT LIST

'.
'

.

PARAMETER LIST

|

Unit Identification: I
+

Plant Name Kewaunee
Unit Number 1

Docket Number 50-305
Nuclear Steam System Supplier Westinghouse

l' Vessel and Piping:
Volume 5591 cubic feet

| Pressurizer:
.

Level Units %
Temper,ature Compensated No
Cal lWhation Curve

.

,

Slopa 327.8 pounds per % '

Upper Level Limit 100 %'

Lower level Limit 0%
Relief Relief Tank

Volume Control Tank
Level Units %
Calibration Curve

Sl ope 105.6 pounds per %
Upper Level Limit 100 %
Lower level limit 0%

Geometric Method Available No

Dralis Tanks *

Level Units %
Calibration Curve

Slope 29.33 pounds per %
Upper Level Limit 80 %
Lower level limit 20 %

Geometric Method Available No

Relief Tank
Level Units %
Calibration Curve

Slope 557.74 pounds per %
Upper Level Limit 74 %
Lower level limit 72 %

Geometric Method Available No

F-7
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APPENDIX F8 CURRENT PLANT LIST
. .

~

2

PARAMETER LIST

Unit Iden t i fi cati on :
P1 ant Name Point BeachUnit Number 1

Docket Number 50-266
'

Nuclear Steam System Supplier Westinghouse
|

Vessel and Piping: '

Volume 5440 cubic feet

Pressurizer:
-

Level tini ts %
Temperature Compensated Yes
Nom i n'al Level .50 %
Volume.Below Nominal Level 500 cubic feet
Volume Above Nominal Level O cubic feetCalibration Curve

Slope 8.54 cubic feet per %
Upper Level Limit 61 %
Lower level Limit 38 %

Relief Relief Tank

Vol ume Con trol Tanks
Level Units X
Calibration Curve

! Slope 107.25 pounds per X
Upper Level Limit 78 %
Lower level limit 8%

Geometric Method Available No .

Drain Tank:
Level Units X
Calibration Curve

Slope 33.27 pounds per X
Upper Level Limit 50 %
Lower level limit 7%

Geometric Method Aval1able No

Relief Tank:
Level Units %
Calibration Curve

Slope 519.89 pounds per %
Upper Level Limit 76 %
Lower level 1imit 66 %

Geome tr i c Me thod Aval 1 abl e No

4

.

4
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APPENDIX F CURRENT PLANT LIST
- .
.

.

.

PARAMETER LIET

Unit Identification:
Plant Name Prairie IslandUni t Number 1

Docket Number - 50-282 !Nuclear Steam System Supplier Westinghouse I

'

Vessel a d Piping:
Volume 5591 cubic feet '

Pressurizer: -

Level Units %
Tempera ure Compensated Yest

Nomin'al Level 35 %
Vol ume . Bel ow Nomi nal Level 372.944 cubic feet
Volume Above Nominal Level 0 cubic feetCalibration Curve

Sl ope 8.437 cubic feet per %Upper Level Limit 100 %Lower level Limit 0X
Relief Relief Tank

Volume Control Tanks
Level Units %
Cal ibration Curve

Sl ope 104.954 pounds per X
-

Upper Level Limit 100 %
Lower level limit 0%

Geometric Method Available No
' Drain Tanks

Level Units %
Cal ibration Curve

Sl ope 28.599 pounds per XUpper Level Limit 80 %
Lower level limit 20 %

Geome tr i c Me thod Avai l abl e No

Relief Tanks
Level Units %
Cal ibration Curve -

Slope 527.548 pounds per XUpper Level Limit 80 %Lower level limit 2C %
; Geometric Method Available No

.

F-11
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APPENDIX F CURRENT PLANT LIST-
. . ,

,

.

PARAMETER LIST
4

Unit Identification:
P1 ant Name Rancho SecoUnit Number 1
Docket Number 50-312
Nuclear Steam System Supplier Babcock & Wilcoxs

Vessel and Piping:
Volume 10578.2 cubie feet

Pressurizer: '

.

Level Units inches
Temper,ature Compensated Yes
Nomi n#al Level
Vol ume . Bel ow Nomi nal Level .

,200 inches
872.6 cubic feet

Vol ume Above Nominal Level O cubic feet
Cal i brati on Curve

Sl ope 3.16678 cubic feet per inchUpper Level Limit 320 inches tLower level Limit 0 inches
Relief Drain Tank

Makeup Tanks
Level Units inchesCalibration Curve

Slope 254 pounds per inchUpper Level Limit 100 inchesLower level limit 0 inches
Geometric Method Aval1ab1e No

Drain Tanks
Level Units inchesCalibration Curve

Sl ope 280 pounds per inch
Upper Level Limit 120 inchesLower level limit 48 inches

Geome tri c Me thod Avail abl e No
1

i
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APPENDIX F: CURRENT PLANT LIST 1. -
. . .

'

PARAMETER LIST I **.

'*
s '

.e
Uni t Identification:

Plant Name Trojan '

Unit Number 1
1 ,Docket Number 50-344

Nuclear Steam System Supplier Westinghouse

Vessel and Piping:

Volumeg 10811 cubic feet
Pressurizer

Level Units X
Temperature Compensated No
Calibr.ation Curve -

Slope 1215 pounds per %
Uppaf Level Limit 100 %
Lower level Limit 'O % ,p

Relief * Relief Tank ),
,

Volume Control Tank
Level Units %
Calibration Curve

Slope 158.9 pounds per X
Upper Level Limit 100 % + i
Lower level limit 40 %

Geometric Method Available No '

Drain Tanks -

Level Units ( %
_Calibration Curve

Slope i 33.7 pounds per X
Upper Level Limit '',70 % ~s

Lower. level limit \- 20 % x
Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes
Dimensions

Cylinder Radius 1.4821 feet
Cylinder Length 4.2756 feet

,

Head Radius 2.1495 feetNormalization Factor 0.9234 '

'

Relief Tanks
Level Units
Calibration Curve

_ X ,

*
.

Slope 1174 pounds per %
Upper Level Limit 70 %
Lower level limit 30 %
Water Density 62.27 pounds per cubic foot

Geometric Method Available Yes .Dimensions s
Cyl inder Radius 4.75 feet
Cylinder Length 23.315 feet+

Head Radius 4.5274 feetNormalization Factor 0.8249

F-15 }
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APPENDIX F: CURRENT PLANT LIST
.,

,

'
.

PARAMETER LIST

.

Uni t Identification:
Pl an t Name Zion
Unit Number 2
Docke t Number 50-304
Nuclear Steam System Supplier Westinghouse

Vessel and Piping:
Volume 10938 cubic feet

.

Pressurizer:
Level Units %

*

Temperature Compensated No
Cal i bc'a t i on Curve

Slope '597.59 pounds per %
Upper, Level Limit 100 %
Lower level Limit 0%

Relief Relief Tank

Volume Control Tanks
Level Units %
Calibration Curve

Sl ope 159.95 pounds per X
Upper Level Limit 100 %
Lower level limit 0%

Geometric Method Available No ,

Drain Tank
Level Units %
Calibration Curve

Slope 29.75 pounds per X
Upper Level Limit 90 %
Lower level limit 10 %

Geome tric Me thod Avali abl e No

Relief Tanks
Level Units %
Calibration Curve

Sl ope 1205.62 pounds per X
Upper Level Limit 80 %
Lower level limit 20 %

Geome tr i c Me thod Avai l abl e No

.

|
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APPENDIX G*., ,

.
*

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEPf LEAK RATES

STATION: Calvert Cliffs TEST DATE : March 18, 1983UNIT : 1 START TIME: Software TestDOCKET : 50-317 DURATION : 2 hours
*

TEST DATA

Initia~ Final'

System Parameters:

[ Pressure, psia 2140 2135
.T Ave, degrees F 581 582

,

Water Levels: '

Pressurizer, inches 43 44Quench Tank, inches 30 31Vol ume Control Tank, inches 40 59
Drain Tank, inches 21 22

Water Charged = 10' gal Water Drained = 2 gal

TEST RESULTS

Change in Water Inventory in pounds:

Vessel & Piping -785 Quench Tank (1) 292Pressurizer 140 Drain Tank (1) 175
.

Volume Control Tank (1) -230
Less: Water Charged 83 Collected Leakage' 464Plus: Water Dralned 17

Cooling System -943-

Leak Ra'es in gpm (3):
.

Gross 0.94
Identified 0.47
Unidentified 0.48

(1) Determined from tank calibration curve.
(2) Determinsd from tank dimensions.
(3) The density used for converting inventory change to leak

rate was 62.31 pounds / cubic foot based on standard
conditions.

G-1
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APPENDIX G: EXAMPLES,

' ' , '. j,

'

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEM LEAK RATES

STATION: Farley TEST DATE : March 18, 1983
UNIT : 1 START TIME: Software Test
DOCKET : 50-348 DURATION : 2 hours

'.
'

TEST DATA

-

Initial Final
System Parameters:

#
Pressure, psia 2138 2128
.T Ave, degrees F 581 582

' Water Levels:

Pressurizer, X 44 43
Relief Tank, % 70 71
Vol ume Con trol Tank, % 60 59
Drain Tank, % 21 22

Water Charged = 10 gal Water Drained = 2 gal

TEST RESULTS

Change in Water Inventory in pounds:

Vessel & Piping -718 Relief Tank (1) 830,

Pressurizer
. -396 Drain Tank (1) 32Volume Control Tank (1) -115

Less: Water Charged 83 Collected Leakage 862
Plus: Water Drained 17

Cooling System 1295'

Leak Rates in gpm (3):

Gross 1.30
Identified 0.86

'

Unidentified 0.43

(1) Determined from tank calibration curve.
(2) Determined from tank dimensions. ~

(3) The density used for converting inventory change to leak
rate was 62.31 pounds / cubic foot based on standard
conditions.

G-3
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APPENDIX Ga EXAMPLES

. ,

NRC

INDEPENDENT MEASUREMENTS PROGRAM

REACTOR COOLING SYSTEM LEAK RATES t

STATION: Three Mile Island TEST DATE : March 18, 1983UNIT : 2 ETART TIME: Software TestDOCKET : 50-320 DURATION : 4 hours

TEST DATA

Initial FinalSystem Parameters:

Pressure, psia 2100 2000T Ave, degrees F 570 580

Water Levals:

Pressurizer, Inches 230 220
Makeup Tank, inches 60 70
Drain Tank, inches 73 80. .

Water Charged = 100 gal Water Drained = 0 gal,

TEST RESULTS
.

Change in Water Inventory in pounds:

Vesse'l & Piping -8669 Drain Tank (1) 4276Pressurizer -648
Makeup Tank (1) 2570
Less: Water Charged 832
Plus Water Drained 0

.

Cooling System -7579

Leak Rates in gpm (3):

| Gross 3.79
I den t i'f i e d 2.14
Unidentified 1.65

(1) Determined from tank calibration curve.
(2) Determined from tank dimensions.
(3) The density,used for converting inventory change to leak

rate was 62.31 pounds / cubic foot based on standard
conditions.

.
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