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13031 1
»

THATE MILE ISLAND NUCLEAR S aTION
UNIT o1 SURVEILLANCE PROCEDURE 1363-1.1
RC SYSTEM LEAK RATE

Reouired [ntervel -

Qatly, when RCS temperature - 525%F.

1.0 RRPOSE

To evaluate reactor coolant system leakage in accordance with

Technical Specification Table 4.1.2 ftem 7,

BLANT STATYS

2.1 Reactor coolant system temperature s greatar than 52%5°F,

2.2 The Make-Up Tank level is between 66" and 98"

1.3 The pressurizer leve! s greatsr han 200°.

2.4 Reactor power, teRCe 2ture and prassure are in o Steady state
condition. (1.e. nitial and fina’ conditions approximstely
the same. )

AND PRECAUT

L1 Avoid addition and remove) of water from the reactor coolant
and Make-Up systems during this test. The following operations
$hould not be conducted during this test:

Make-Up or chemical addition t0 the maks-up system.
Saspiing of the RCS or nake-up system,
Yenting or draining of the RCS or make-up system.

Changing purification deminerziizers or make-up f11ters
in service.

Boration or dedcration.




4.0

5.0

€.0

1.2 The RCS ang mareud System shoula be maintatngd in 4 steady
SRAte comgitior during thiy test. Changes in valve !'ne-uts,
coolers-in-service, Pumps-in-service, etc. should de avo'dec.

3.3 For the most accurate determination of the RCS leak rate, the

Inft1al and fina) conditions of FRACIOr Dower, RCS temperatyre,
Pressure and pressurizer leve! should be identical.
3.4 The sams sources shouls 59 used when recceding inftial and

Ti4a1 RCS tempersture, pressurizer ‘evel, make-up tank leve!

énd RCOT level. Differences in Sources could de misinterpretad

43 RCS leatage when comparing successive readings.
1.5 Minimize power leve! varifations during this test.
T QF SYSTEM/ASS Y
NOTE: See enclosure two for sources of data.
4.1 The computer 13 the favored source of information.
4.2 If two or mors 1nputs are ACt obtainadble on the computer, the
patch panel is to be used to odtain the required data.
SQuiPmgNT :
5.1 Ecuipment ‘or use on pateh panel,
$.1.} Digital voltmeter -apadie of read:~g + 10 VDC.
5.1.2 Leads for patch pane! to voltmeter. -
EDUR

6.1 If the computer i3 avatlatle, initiate the "Reactor Coolan*

Leakage Test” 23 detailad in Enclosure 1. Data sheets for

hand calculations are provided for use as follows:

Data Sheet For Use When
1303-1.1.1.) Computer 1s operations!

MAY 2 - 19°%
Revision &




MAY 2 - 1§78
Revisior 4

But not avetladle for

RCS program,

1303-1.1.1.2 Computer not operetiona!

If & hand calculation 13 being performed, obtain the applicadle
dats sreet (see ste0 6.1) and take the fnitial set of dat
After a mintmum of one hour, take the final set of data and
determine the net RCS lesk rate o3 per instructions on the
data sheet.
I? changes %5 the RCS inventory must de mede during the cerfor-
mance of this test, hey must bde dccounted for ysing Data
Sheet 1303-1.1.3. Opsrations such 4% adding water L0 the Make
Up Tank or sampling the RCS may Se accounted for 1n this
Banner
If the net RCS Tearage 13 excessive as defined Dy th: acceptarce
critavia in section 7, proceed 3 follows:
Perform another determination of the RCS leek rate.
Insure that no un-accounted for cu;nor action has
occurred that would change the RCS inventory. (See
section 3.1 for a listing of possidilities). If such an
sction has occurred, 1% invalidates the neasurement .
Enter this in the "Remarks” section of the data sheet,
clearly descriding the action trat invalidated the measure-
ment.
Inftiata action to detarmine the source of leskage.
Check 1tems such as:
a. Proper valve line-up.

3.0




Valve ste” leanuce

¢ Mike~up Dump Daceing glanas.
@.  Reltef valves not seated proper!y
. 6§.4.4 I? sources of Teanage are founc, Initiate date sheet
1303-1.1.2.
| i Jocument completely the source of leakage. Sxample
’ MU-V-159A stem learage through packing glang).
5. Determine the leak rite. T, most perferred method

7.0 ACCEPTANCE CRITERIA

s to collect the Teakage 1n a calidratec container
(Obtain from Chemistry Dept.) over a known period of
time. Use data sheet 1303-1.1.2 to documen: the
Method used to determine the leak rate. Include:
Model # & Seriul # of DM used, description of gther
Squipment used, length of measurement and quantity
of leakage collected (Example: Used 50 cc greduated
Cylinder to collect 40 ce of water in 10 seconds.)
Determine the leak rate and enter on Jata Sheet
1303-1.1.2.

This quantity may be Subtracted from the net RCS
leakage (Line 8C of Data Sheet 1303-1.1.1 énd 1.1.2).
The Shift Supervisor shall make the inftial determi-
nation of the safety implications of the leak. If
he decides that there are possible safety implications,

he shall notify the Proper personnel ‘n accordance
with AP 1014.




tlode
; Revigi0r ¢
13,14, 7%

1.1

{f the gross resctor coolant 1gacage raze (ltem 7 3f Caca

Sheet) saceeds 10 gpm, the Feactor shall be placed 1n not

SATIOwR within 24 nours of detection.
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7.3

7.4

7.5

7.6

1.7

7.8

MAY 2 -

. ’
-2V 2

17 unigenttfies reactur (n3lant 'earace l%e~ S -f a4ty npe
eaceeds | Gpm of he reecor snd!l 2@ placed 17 AUl SAULAOWN
within 24 nours of getection.

I¥ any reactor coolant leskage '3 evaluated as uns. .. *he
reactor shall be placed 1n not shutdown witnin 24 noyrs of
detection,

I any resactor coolant leskage exists through a non-1solable
fault 1 @ RCS strength boundary (such as the resctor vessel,
piping, vaive Dody, etc., except the steam generator tubes),
the reactor shall be shutdown, and cooldown to the cold shutdows
cendition shall be fnftiated within 24 hours of detection

If reactor shutdown i3 required by criteria 7.1, 7.2, 7.3, or
7.4, the rate of shutdown and the conditions of shutdown shall
be determined by the safety evaluation for each case and
Justifigd 1a writing as soon thereafter as practicable.

Action to evaluate the safety implication of reactor coolant
leakage snall be initiated within four hours of detection.

The nature, a3 well as the magnitude, of the leak shall de
considered in this evaluation. The safety evaluation she!l
dssure that the exposure of offsite personnel %o radfation is
within the guidelines of 10 CFR 20.

If reactor shutdown 13 required per Specification 7.1: 1.2,
7.3, tre reector sha!l not de restarted until the leak is
repaired or unti! the prodlem is otherwise corrected.

Loss of reactor coolant through reactor coolant pump seals ard
system valves to connecting systems which vent to the gas vent

header and from which coclant can de returned tc the reactor

5.0

s

.




13031, MAT 2 - 1§79
Hev'y'or &

coslant 17506 shal) not De considered 4t reectar coolant
Teakage and AR’ nOt De subiect %0 the contigeration of the
A00%q Criteria excedt TGt such 103363 when 3dded to 'eakage
hall nG: excoed 30 gpm. [f leekege plus lotses exceeds )0
gom the reactor shall De placed 'n hot shutdown within 24

Mours of detection,

6.0




OATA SWECT 1303-1.1.1.1 Page ! of §

For Use ahen Computer 13 Availanle

Initial Conditions « To de taken ot one minyte ‘ntervals

Compyter
Peint Tl Yz ) ¢

Time

]

Te Loop A 510
T Looe A 508 . . . +le

Aine 2c Teloop B8 813 B . . ’le
Alne 2¢ T, Lo 8 09 - . . +1e
Ane de  Unit Tave  (Sum of Lines 24, 2, 2¢ and 2d + 4) 3y
hive ]  Prar Lave! 1720 . ¥ . +1e
Aine d W T, Level 498 _ . . ¢ 430
Alfe §  RCOT Level Paten

Pane!

ovm . . . o3e
Final Conditions - To de taken at one winute Intervals

Computer
Aing§ Time - "I "7 " Tye
Alne 7a Teloop A 810 ’ . . 03-— ;
Aing 7d Ty Loop A %08 . . Ml
Aing s Teloop 8 813 ’ ’ e -
Al s Tyleee s 09 . s ? . v3e
hine7s Unit Tave  (Sum of Lines 7a, 7, 7c ond 7d + &) .
hing 8  Prrr Leve! 1720 . - . '3e
Aine 9 W Tk Leve! 498 . .. o3
aine 10 RCOT Leve! Patch

Pane!
Dym




12231,

NOTE:  Carry Algebraic si1gns throuah 410 steps,
1. Mans chenge due to RCS Temnerature change.
(use Yine J» and Figure | to determing density)
Mee ll oo Imitial Demsity 1om/1¢)
(use 1ine Yo and figure | to determine density)
Lne 12 b  Finel Density Tom/ 1t
€. RCS Volume chinge (1ine 11 minus Yine 12 « 10,677)
tine 1} .
Hiays Line 12
Mee ld 10,673 Y x ___ 1omyreld e 1bm
2. Mess change in Prrz, Leve!
' (Line 3 minys Line A z 120.8)
Line 3 '

e e ——
~Winus Line 8 )
klgi;i;ifji;j; %EB i /::7.--.10 . Tom
L e SRR
i chanse In WU Tank Leve!
(Line & minus Line & ¢ 228 vemisaons
Lined
Riows Line 9
Aine 18 W inx _____n s m
€. Total ACS Mass Change
(Algedrate sum of Yines 13, '4 gnd 18)
Line 13 _____ Tave chenae of mass
Line 14 _____ Pressurizer mass change

Line 1§ MUT mass chenge

(L7387
Revision 7
Page 2 of &




hire 2

Pevision &
Page ' of ¢
MAY 2 - 197§

Total RCS change 1n 3a)lons

q.

Mear Tave (11mne 2 plus Yine 7; 2)

Ling 20 O

“Ling 70 %

—_t 2 or
Use Tigure 2 and Line 17 to find
convertion factor fram Yom t3 gallons: —Je1/Tm
RCS Inventory change (Line 16 times )ine 18)
Line 16 ___ o
iine 18_____gel/lome__ ga!
Operator caused changes to system
(from data sheet 1303-1.1.3): ___ga!
Totai RCS leakege plus losses
(Aigebratc sum of Vines 19 and <0)
Line i3 ___
Line 20
— )

6. _Total leakage plus losses

hine 22

&. Quration of Test (Line § minus Line 1)

tineb ___»

“Line | N -

L] me min

D. Leak Rate (Line 21 4'vides by Line 22)

Line 21




Aee D)

130310

Wine 22 ___ o jom

MM Line 4 LA 08 sxcesd 14 qom 'see As5eptynce
grigeeig 7.4)

7. Grots Lesk Rate

Llne z'

A

m—— -

Mets change 1n RCOTY

(Line § minug 1ine 11 x 3%49 Tom/velt)

Line §

/

MAY 3 - 1378
Revision &
Page 4 o7 §

Uwmir ' 2 2¢DT s a verncal

il
Yol

v x 3840 Yhm/velt

RCIT change 1n gallons
(Line 24 times Line 18)

« ga!

Werator caused changes 'o t*s RCOT
(from date sheet 110%.'.1.3); gal

Gross RC3 Leakege

(Algedratc sum of Lines i1, 2§ and %)

Line 21 ___Tota! RCS Loskage * Losses

Line 25 ___RCOT increase (comsideree RCS lossas)
Line 26 ___ RCOT chanee by operator

J'

Gross RCS leak rate (dentified and unidentified leakage)
(Line 27 divided by line 22)

Linge 27

Line 22 - Jpm

in

ing 18 (Converston ¢ ctor)

iha!l not exceed 1" apm

By

(See Accentancs Criteria 7 !




1303.1,1

b Correctiont ‘itentified leanaqe)
8. Cvaporative losses -. 81 gpm
0. RCPump Sea! 43 Purge .78 aom
€. ldentified leakage 2 gom (gign 13 minyg)
(from data sheet 130%.1.1.2)
Aine 2%  Total (Algetraic sum) —T
§. Mot unidantified RCS Leak Rats
Algedraic sum of 1ines 29 and 29
Vine s
Linedy

Alne 20 —
AT hine J0 mey not exceed | gom (Seg Acceptancy
Gritaria 7.2 and section 6.4 for geeion)

“*. » ., b]
Page § of &
12/14,7%
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Pogteg | 1 °

AT 3 8
BATA SmEP? A%.t | .o
PoP Use when Comp ter s "ot Avatlante

Intetel Conditiony « 7o Do tanen 4t one Minyte Interve iy

Paten

Vare!

o LIRS £ "
MRl Time L o
w Tave 40 v . - . s e
Mgl  Prerleve! P ’ ' b S, B e
AMigd W't " . N . e
SLTN ) o L) . _ -t L ' le
Fing! Conditigny + g iz.||ioa 4 N8 Rinvie Intervely

!l?

Being 'l Ty Y,
aaef e e
m r.” “ h.“. L M T s .!-— .’.“
m ”" t.'.‘ .’ “’*—,— ¢ R . n.
MRl W Tem | J. . ’ . e
Cautton:

WASA Ve Ing Daten pane! veltaee, be 1Pe 10 rederd the volisee
Plarity (¢ or <) and treat this a8 o alasdreie sign,




sdwid®y “'.' 2 g ‘."
FYage & of &

NTE:  Carry Algetrgic Signe Through a!! Steps

1. Volume change due t0 ACS temparature

4. Temparstyre conversions

1) Inttial temperature (370 minus, Yine 2 times %)
$20° . (Line 2 1§) - of

) Final temperature (570 minus Vine 7 times §):
070% < (Line 7 x8) o ¢,

Moe 12

b Intata) Density (use Line 11 and figure |
Alse 13 te deteraine demaity) __ towre’
Alne ld

¢ Fina! Deneity (use Yine '2 and Tigure |
19 determing denity) oy}
€. B3 velulme change (11ne 13 minys 1ine 14, times 10,673)
Mine 13
Line e
Maall 0 nda e, '
1. Yelume change 1n Poir lavel
(Line 3 minus Line § & 120.0)
Mo )
hine b
AMBLLE 1200 Tewvin x ___tne___ lbte
3. Volume chenge 1n WU Tank Leve!
(Line & atnus 1ine 9 times 290)
Line &

“\ing ¥
hine }z 280 1omv/in 2 ine | o




Jovieicn e
Poge Y of §
"SR RS L]
Total RCS wags change
(Algedratic sum of lines 15, 16 and 17!
Line 1S ____ Tave crange of matsy
Line 16 Pressurizer mass change
Line 17 WUT mats change
.
Tota! RCS change 1n gallons
6. Meen Tave (Line 11 plut Line 12; o+ 2)
Line 1} _____ O
Wine 12 ____ %
% o

Use figure 2 and Yine 19 to find

conversion factor from 1bm to gallons: gal/1om
RS Inaventory change (1ine 18 times Tine 20)
Lineld __ _'»

xline 20 gal/Tom » ga!
Opereator caused changes o system

{from data sheet 1303-1.1.1): ga!
Total RCS leakage plus losses
(A'gedraic sum of Tiras 21 and 22)

Line 20

*line 22

gal,
Total leakage plus losses

8. Duration of test (Vine & minys Tine })

Line § n -

."“ l L] -

N e




Alne 23

A

Revistor &

Page 4 of ¢
HAY 2 - 1908
5. Leak rate (11ng 21 divided by )ine 24)
Line 23
ire 24 - Fom
AT Aine 23 ghall not exceed 30 gom (see Acceptance
piterig 7.8)

Gross leak rate
. Nass change n RCOT
(Line § r'gus Tine 10 x 1540 Tom/velt)
\ine 8§ ______
“Line 10____
— #3340 Tom/volt s lbm
&. RCOT change in gallons
(Line 26 times 1ine 20)
Line 26
sine 30 _____ (Convertion factor)
- gal
€. Operator caused changes to the RCOT
(from data sheet 13M-1.1.3): ___ ga!
4.  Gross RCS Teakage
(Algedraic sum of Tines 23, 27 and 28)
Line 23 ____ Total RCS leakage + losses
Line 27 ____RCOT increase (considered €S losses)
Line 20 _____ RCOT change(dy aperator)

anl
gs!
¢ Gross RCS Yeak rata (fdentified and unisentified Teakage)
(11ne 29 divided by Vine 24)

Line 29

eLine 24




Sayrgroe $
Pane § of ¢
10/14/7%

Y LIeE Aing 10 gmalt ngt srceed 10 aom  /see
Asseptance Criserty 7.1}

Corrections (fdentified Tearage)

& Evaporative '3sses .81 om

5. RCPump Seal ¢3 Purge +.29 gom
ldentific Leakage = gom (sign 13 negative)
(from data sheet 1913.1.1.2)

Total (Algebraic sum) —DW

Mot unidentified RCS Losk Nate

(Algebraic sum of Yines 17 and n)

Linedn

Line 31

—

LINIT: Line 32 mey not exceed | gom. (Sev Acceptance
gn;zq 7.2 $ng section 6.4 for getion)
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P 130311
| Revision 4
WY 3 -8

IDENTIFIZD LEARAGE

1. Seurce of Leakage
(Descride 1n detall, attach drawings 1f necassary)

1. "athod used to determing leak rete
(Descride briefly)

3. Leak Rata:
(Por usa T 3% 5. o nu Sheet 1303,1.1.1.1 awd 1.1.1.2

T Pertoreed T “tates

4. Possidle Safety Implications
(Shift Superviser Check One)

Yes (Initiate necessary ac
‘8 Explain

AL Supervisor



Rev'sign 4

." 2 . !ifs
Duta Sheet 1203-1.1.3
OPERATOR CAUSED CNANGES TO RCS INVENTORY
1. leentify gperaticn that caused change:
. Tice Opereation $tarted:
Time Operetion Completed:
3. Caleculations
4. Total chenge to RCS inventory: gel.

noTES: 1) If change 13 to RCOT enter 1n section 7 of Data Sheet 1303
l.r..!.l .“ xx"l-xcx.z

2) If change is ta any other part of the System, enter in section
' .' mu sm‘ x 3"-‘0‘01 °' 1-1.‘.1

b)) 2iGN3:  Removals from the System have 4 negative (.) sign,
Additions to the system have 4 positive (*) sign,

B . (T B e T Geta

Aooroved Uy
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1303-1.1
Revision 6
02/17/76
RE II
Computer Determination of RC

Leak Rats

€.2.1.0 pyRposE

This program 1s designed to perform all the calculations
dccomplished on Data Sheet 1303-1.1.7.1. The plant computer
will sutomstically gather ali INPUts &nd average thres minute
intervals of the initial and final readings. ™his program is
run from the programmer': console of the Bailey 855 computer.
ttmhmuwu-mm's conscle 1s not

being used by another program.
£.2.2.0 PROCEDURE

£.2.2.1 Turn on the programmer’'s selectric typewriter next to the
Sstlay 855 computer. 8¢ sure that the “OUTPUT SELECT"
switch 1s on “UTILITY COMPUTER.®

€.2.2.2.1 I the computer printout on the selectric shows a question
mark (7). type "r®, then depress the "Return” Xay. The
CoRguter will respond with an exclamation sark (1).
Procesd to £.2.2.2.2.

£.2.2.2.2 If the printout on the salectric shows am exclametion
mark (1), type "RC" and then press the "Return” key.
(See sample printout: Attachment 1)

£.2.2.3  The computsr will then request the t* 4 interval over
which the tast 13 to be run. Any intarval from | to 8
hours in one hour intervals may De choosen. Enter a

single digit, then press the "Return” Kay.




Revision 6
Q2/17/76

£.2.2.4 The computer will now request known leakage. Enter

“loentified Leakage” (as determined by Data Sheet 13033-
1.1.2) 1a gallons per minute. CEnter operator caused
changes to the RCOT or the RCS (as detailed on Data Sheet
1303-1.1.3) 1n gallons.

CAUTION: For the above en‘ries, be sure to enter *
decimal point. If no decimal point fs entered,
the computer will {nsert one according to the
formet 1t expects to ses.

T™he computer will now print out all recuired data. Be

SUre o attich data sheets detailing any entries made in

stap [.2.2.4,




1303-1.1
Revision 6

02/17/76

MC?MTL&;JGEYZST

t'zmm INTERVAL (1-8 WOURS)
ENTER IDENTIFIED LEAKAGE FROM DS 1303-1.1.2 (gpm)
INTER RCOT CHAMGE (GAL)
ENTER RCS CHANGE (GAL)

™ ™ ™ T3 N8 Tave PRZR LYL MUTK LVL  RCOT vt
n (n (F) (F) (Fi (1n) (1N) (vaLT)

16: 3:54 $56.977 601,085 556.250 800.719 578.7%0 23| 79.603 8.925%
16: 8:54 587.031 601.070 $56.180 600.719 $78.742 230.178 79.098 8.945

LEAKAGE PLUS LOSSES (<30 M) : 0.0473 Gom
GROSS RCS LEAK RATE (<10 N): -0.1463 om
. T UNIDENTIFIED LEAK RATE (<) @) -0.1763 o

s‘r Sk »

APPROVED :




