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e Ausust 5, 1975 (1], the NFC zecuested Nosthern States Fower Coxpany
% o - - - ] - - - -~ - - - < L |
{SEP) 32 Zeview the containment lezkage tasting prestan at the Meontigells

in
L)
"
m
o
.J
i
i
O

n Septexmber 19, 1975 [2], providing a detziled corparison
between the reguirements of Appendix J and the containzent leakage testing
psegraz at the Monticello plant. Sunsequen.; ¢ NS? sulzitted a License

Azendoent Reguest, dated January 30, 1976 (3], and revisions %o it, dated May
¢

Mamticello plant., NS? supplemented the License Azendzent Request with a
gequest for cectain exexpticns f{zcoa the cequirements ¢f rppendix J in a letter

sszond letter, also dzted Moy S5, 1876 [§)]. The combinatic:
secanizal specificaticn changel, Tequested exe=pticns; znd proposed
mcdifications represented NSP's overall plan for achieving complian

tse recuirements cf Acpendix J.

Pellewing a ceview of this material by the NRC staff, a meeting was held
¢ 1975 %o discuss ¢ ::aip aspects of KS2's proposals sesgarding
sSnssinmgnt leakace Sacting. The Roeting wis attendec By the NEC, za

-2 ey

A
satives of N8P, and NEP's coasuliant, the Eachtel Fovers Cosparatien.

Pinally, oa Septaxzber 2, 1977 (8], NS? subnitted an additional Licenss
A=endzent Request proposing changes to the technical specificaticons regarding
the durasicn of the Type A test. Supplezentary inforzaticn relative to this

propocsl was provided cn March 20, 1878 (9].

The purpose cf this report is to provide technlical evaluaticns of the

X
1

cutztanding subzittals regazding inplementatica ¢f the cegiirements of

wil
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; Rependix J, ot the Manuisallc planms. Consaguently, teganical
SaTisns 8% the ceguests 27 exenpiisn fpom sthe fequizensnss of Agppendix J

.-
.-

<gi im Reference 5 and techniszal evaluaticns of the proposad technical

3ﬂghf_‘ ‘gggggiggziea ghanges (applicable o Appendix J) subrmitted in Faferences 3, 4,
. B, ax4 9 aze provided. In addition, technical evaluations of NSP's propased
 pipin: oodifications of Reference 6 are provided in zcosrdance with a request

e thas N37's interpretations of the requirements be confirzed by the NRC befoze
. ghe modifications are cade.
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LTING /2 vl pecified ¥y the ITT g5 the hagig for the

-.~s“"-.;a".:-.s. , Whea ghlled tg the fallowing evaluations, the criteria are
...e;! cef ez\ c2d, or ;:;efifis:a:e:'.. whice necessary, to xuppart the resul:
she eval .:a:.c:'u. E‘*.x.:‘;.!;::::e, in recognitica of the plant-specific

g that could lead to requasts for exe:sption net explicitly covered by
guadcicns, the 12L :‘.i:ected thi: the techaical reviews con
ize the basic intent of Aypepdix 7, that potential containment atmo-
- Spheric leakage paths be iéy!::’.ii{.’.,‘asnito:ed, and maintain d relow

guraslisnnd lizics. 'li
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3.2,1 Troe B Testing of Instrument Lines

e

%SP stated that Secticn III.

"y

. L aoFa.-n
.1 of Appendix J, under the Celinitl

O
a

.
contzined in Sectioz ID.G.4, cculd be censtrued to require testing of instru-
~2ne lines not eguipped with excess flow check valves. In view cf snis
possicle interpresaticn, NWS? re sasted an exesption £rem Type B testing of 13
s for which no testing prowisica was included In

siant design. The lines In guestion are used to sense drywell and torfus

cres:iure, tesperature, and water level, and to generate safeguard signals in
e-¢ c222 of the pressure instrussnts, The small-diazeter piping cutsile
cantzirment is connectzed tg sgaled transducers.

uSP stated that there is no practical metdod of testing these

sznsszaczicns using Type B =methods, but that each penetzation is tested as part
cf the Type A test. The associated Instrument line outside containzment would
-ave %2 rupture in order Ior the line %t cause leakage to the atzgsphere

.
side gontairzmerns, and manual isslaticn valves cutside containnme

. -

2
o
Q0
5

—

.rolaze the line in caze cf a rupture. 'NS? durexer stated that zodifiesticns

shese lines could degride perfcrmance cf the related

Section I1.G.4 cf Appendix J states:

11.G. “"Type B Tests® zeans tests intended to detect local leaks and t°
measure leakage acoross each pressuze-containirg or leaxage
lizising boundary for the following primaly reactict penetzaticns:



a.0r are othecswise repaired or modifiod. Since these

a

instrusent lines 2'e connected o seiled transducers and are dasicned to
withbstand the stresues cf LOCA lnads, thay uve considezed pargt of tae
gontainzent baizier. 7The integr.ty.of Shis type' of barrier is ensured by

expesing the lines 0 periodic Type A tast pressure,

In additicn, axperience since the publ-cat'on of Appendix J has shown

tpat sassive leakage barriars, such as the Type B containmant penetraticns,

Ravg not been prone to degradaticn of the leazkage boundaries during the
pericés pesween Type A tests.

. In view cf “Ze foregoing di cu's‘cn. it is concluded that the instruzent
L
~xnes in guesticn &2 nok requite .{*e Bt ing provided stay zze eiposed to
Tyre Altest pressute. No exesmtion Izom the reguirements of fppendix J is
nececsarcy because the iaten:vcﬁ’ﬁbpendix J is satisfied. nb

3.%.2.. Tpe B Testing of the Drvwell Airloek

NS2 has requessed an exesydtion f£rcom the requirezenis of Aspendix J for

Jeta she pressuze and fremie-Ly i of thz Twpe B aislock tect., 182 has 3 o3 13
a Llezsig cest in llev, of the zaquired {i-peig (P2) tast and proposes =5

'
sazferm an aizlock tedt every ¥ days when the ei K iz in use and

cs3nvairzent integrity is required, rather than after ezch use. 's basis

o™
U
"

for this reguest is Lhat the driwell airlock.uses two heavy single-gasketed

doocs cesizned to seal with pressure 2pplied from the drywell side.

Tberefo:é, installaticn of tazporary bSracing on the inner door is reguired to.
hold the doop cleosed in orde: ti-perfczz a :eani.,.ul test when the alizlock is
pressuzized fzom vithin., | RS2 believes thdit a l0-psig %est pressure permits a
valid and safe test :c‘be perfotzed. NSI eontends thas {nccezsing the test
;:\s:u:e to 41 p3ig reduces the dasign =zaxgin of &he texmporary bracing and

o9RES tO ERaDsd -ra“- Bigh neesured leakage rate past the inner door. Alsc,

§
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lazge potential leakage patis. wWhile testing at a pressure cf Pa after ezch
cpening will identify seal leakage, seal leakage can be adeguately revzaled by
alteznative nethods such as pressurizing between double~gasketed seals (for
2izlocks designed with these seals) or pressurizing %the a2irlocks to pressuczes
less than Fa. Purthermore, experience gained in testing airlocks since the
issuance of Azpendix J indicates that the use of one cf these alternative

sethods =2y be preferable to the full-pressure test of th2 entire airlock.

cften cannot be tested at Pa without the installation of strongbacks or other

-

tezposary bracing or the perfor=ance cf mechanical adjustments to the
cperating sechaniscs of the inner doors. These cperations are necessacy

-

beszuse the inner docrs egre designed to seat with accident pressure cn the
3

f

.

drrwell side of the dosr an = cefore the oparating zechaniszs
weza nst designed ¢o vi:b::ahd:aé:ide:: pressuze in the cpposite directicn.
when t=e aizlock is pressurized for a local tes: (i.e., pressurized between
the doors), pressure is exerted cn the inner door in the cpposite directicn,

causing it to unseat and preventing the conduct of a neaningful test. The

- . - * - “, S | b T4 - . v - - - - - < 5 -
SR3Y Srasing 6 mmchznicel adjuiiants praToon the wasasting of tha iasce
: : F
T 9 - - - - 1 Lon - cx oy
-c 3 EmaCWIng Tle TeST S0 pIoTEeC. TU2 installaulon of the pracing oz
.
PRCI Jg— - % - - - 4 o '
parfoszznse of the adjustoents is tice consuzing (often tz2king ¢

&
conseguential loes of airlock celiability. In addition, when frequent
cpenirgs aze requized over a short period of time, testing at P~ after each

cpening beccaes both izpractical (test often take froam 4 hours to several

cays) and accelerates the rate of expcsure to personnel and degradation of
sechanical equipnent.
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SVALSATION

Tae valves that comprise this reguest for exemption are MO-2006, 2007,
<008, 2009, 2010, 2011, 2020, 2021, 2022, 1ﬁ 2023. The piping configuratiensg
eisplayed in PFigures 1 and 2. Pigures 1 and 2 show penetrations X-38A
£-210A, and X~I1llA, PFenetrations X-383, X-2103, and %X-2113 are not shown bSuts
ere essentially identical and, therefore, the technizal evaluaticns assosizted
aticns 2prly squally to the corresgonding vazlves of the B

te
penetzaticns. Bacause of certain distincticns between the driywell sprav line,
i

i 2 Y aead i ko
gapzrately ia the'Soilowing subsections.

.XS?'s contention that this line does nct constitute a containment leazkage

pata because it is always pressurized by the RER pusps in a post-zccident
configuretion is cozrest only in that valve 1£29-2021 is ¢
.

cnstantly undezr R=R

FuT2 presiure (see Figuze l). Since valves MO-2021 and -L022 esze infszially
giut and rexzzin shut until zanually creaned &y -2n cperateor (in ozder to

initiste Irywell spoay), theze is no guazantie 4hat the line betwesn the

valves will normally be prezsurized or even water~filled.

Valves MC-2021 cnd -2023 are noumally shut valves, They are checked-shut
Y the za2fety-injection signal at the start ¢f an zccident. This is dcne to
ensure that all low crecsure injection flow is initially directed into the
zezctor vessel a2nd not diverted to drywell sgray. Cnce reactor vessel level
“as been reestablished, the valves Jeceive an cpen-permissive signzl so that
the cperater zay initiate drywell spray to prevent excescive drywell zres-

sure. Depending upan the extent of Increase in dryvell pressure, cpray =may of



T DN AVHAS

*auypy Avadg pr1omiiq

T 2anbyg

HOHDINNOD
1831 UV

O

NaMANd

Yoo x

Lzor
Ot o

Y IOUVIHOSGIO
: y drind
ui
| 4‘ A
T
onr

Er- 9

2D

oy Cernter

- Tl ) -
- -oee
.ln.’.v.l e

—

e oo

s

A e

b Lot i e P



T
15

/4
\

J

i3

.

ol X-Z11A O

TORUS SFRAY RING

= .- b 4
sigule <.

'i'
i

T2rzus Spray ang

e

Recizculatica Lines.



-

-
-

-~

.& ) w & @ @
) @ un oo L & Mw > RISl t &.
o 0 [ | " m u“ - - .
. ’ w4 " . e
._. ¥ [ Q u v m L'} @ ol .w" 'Y " 9 ot -«
L o oy N = T - kw LU 3 is yo! o % A Aqu Bher- q..uvaa
il . @ ¥ o £ o= ¥ e 9. o A B ol g -
n 4 - # . . "
_l "R e 5 8 v g om v g o 29 2 R A0 heocd 2
. 3 v I 2 - s A rs ) %1 .
o R e o £ o “ e B 8 0 % o 3 8§ 4 & o
o : 3 i g . L3 .MA W .K. mw nt —ﬂ“ “a .r. -M 3l - 4 mﬂw. ". o ..m " MV .n.u =
. . M A s . . - - e 2 " ’
Tolg gg B gR g8 YR ERRE CTRR S ¥ 3
) W | - 2 we: X X
:_ U t - % e i o O w0 ww © 4 O w4 M ot o PINCEEy o e
vy o = L .- 6 u § " o0 g » 5"
e 1) 0 e 0 X e A g O £ w1 B SNowW ¥ -~
it 0O v & 5 P+ w G % d » B o b . 8 w9 Q0 o
ot 1! i3 . [ 4 n ~A @ - @ . A - o m O 2 b i
LN . S B 22 i - o & » hhw & o A b
e s o) M 0 ~ 2.5 " . O 9 & & 9 v ) e 2 =
e AN I T ¢ o o L P o O b I ; 0 LT -1
Wi at o LT 9. o ey b & F I B n
“ l s 3 nf . 4 3 ) 8 r O w i ~ !
' iy TR o > - 8 nm e N .m ol Wi W e o5 - .
3 " f 2 2 . L I ‘
) = 4 2 .u.~ 2 @ 0 M S | ﬂ" u = -M .u r" .M o .—h w. -
1 0 .t o —“ e_" .n n n u“ ﬂ ..J o : e o - ™ -u uw .2 =
s . : k
A “.. _ ”. H. B -t O N o i oo w. 5 .M“ ™ “ m” M ~ % M ..u
5 i i e A.w A2 ot ] Qw sm © ) N a ) "y O @ 'O b2
1 - o 3 L 4 <@ L ¥ 11 g1 & . " -u Rt 54 b ——-
' 1) Ll tn 5] - g & 0 " P o o 2 £ a3 ™ 4 oo .-
B O e - S R A B g w i 2
it ' B AR = ) . 4 ) - e =
tYegd e 898 HoBEBSTH Ga s 2 4
i 4 88355 %23 Fgci B eddiEal g8 ol
’ ¢ - &) - ™
| B S iy T U o 3 b 9 o R - S & o .
P @ oo v h e -1 “ w oo G 1
A = 3-8 3% hod - % 3 P @ M- gce & r 0o = o
0" 29 5] b B ¥ O " 1 . pr f e a6 ? et " s
.. g vy O o 4' " ) a: H ‘“ El ] Y] L8 4 o - a
W N @ u uw .e Q o .h nu o v. % S W0 J 8 ,m. n.“ MJ S <
3 g : T = ’ Y W -
. » ”. u.“ ve. b L " 13} o 9 —d ﬂ.“ .—w« "B wm YR 1 w ~ u"
.« a2 ad x v N N, A o it . 4 4 0 ¥ > a B
' “r w0 @ @ g o b2 S " o DO ¢ B . 4 0 3 P i .
TR w9 Y s el o 2 ". - U N "m L i Nk 8. \3’ o o ai
‘ ' 0 L3 I ..w m & 2y B ._. & - S e s e
) % : .:M An“ ' M_. o m A S .<“ ~ x. “N. M“ .o" 2 n . “ oo™ ”“ @ et P@\. '
' Tt »w S . " Y t o p s . w1 w i
- & " .l @ e i .* 5 S O DT | . 2 > " - oe o )
o < R I SR T 4 4 B -t ixow v O B > & e
. ~ O w a [ g > » - e & Q9 © M W @ wl A o o e &
0 [0 N Q - i ) 1) Tos I- O w L . MY
S h gL ipg g ydRS4QERE N E S 9 B oo -,
N 1 « @ we L MW u H o @ 9 o e W‘a. L (a0 "N ﬂu “ m" “ & N. W) ¥ o »%. v
R | ( © 0 . o v y  al Y Q .. : -l o w . Ny
¥ el 4 4 o0 w « 3} i W ow o o “ S 0 n« e
; TR B v : L } g 8 ®# . F M . 3 0
T R N R RS e 0 9 N~ N - il ¢ 9 o e o A S &
; YR -4 3 N € W @ v - w i S " LV T 0 .Mu o 4 b « -3
W a nRN &8 9 o e @ ¢ & = w oa o 48 : . ,.«, *.u...
& 4 . . 1 » - . . $ >4 . ~ ..
' .“ " e " Me. u." - - SO -~ m & n— M.w 9h Mn. "w m .M“ o a.“ 1 ‘J. M." e % le“ W. u W.w & -.
i . ] ) » — © “ 4 ] o " e v ] @ o X ot ol .
- 0N 11 ar . . ot o b -t N .
o ,... ;. ..U“ : . ' m- " J Q w "- - Qn mu -L. “.a 9y f o 1 & S - -M m -
" g . S - o W 4 | U i i ¢ O ot ) s i .42 oy o o~
" R ._ “ . Q@ @ bt tnw a3 1 0 ' o R R v » w o b o
a. .._ 4 n W ' s AT > @ - .mv-‘ o fy n 14 it ! w - 2 o
e T + 3 8w Y 9 T 2 9 q 8 8 ¢ ;oW ow L 5 o .
el @ o . 'y ol .-
P BB ® 5 @5 03 a i O A .




PeosEIo ol wEsrarefilied, o2 gig=filled {(Tigire L), Lhoife T3 dozll £TIaY
1iag. mauever, valve NI=I0L1 iZ NCT 3 Siiz.eTWEIRS g2ze valve tut is & ¢lcse
velve., wWiwnous a cdetailed SIawing of valve MC=2211, it szanst Se €ster=ined
en wnizs zide of valve MO=20l1 the pacsiing 18 ocates., Navershelangs, tne
Lacic principles involvad in toe éiscussion assccizted wizh the drywell spray

asssciated with the drywell spray line
view of the fact that valve MO-20ll is a globe valve, it is concluded that
valve M0-2011 (and sizmilarly MC-2010 in the case of penetsaticn X-2118) should
Le tested in the direction cf its safety gunction in accordance with Type C
sesting procsdures or should Se tested in accordance with Type C test’n :
procedures fIcz any Girection which will result in a test of the valve packing
ané sody-to-bDonnet ceal areazs, Valve MO-2007 (and similarly

czse cf penetsation X=2113) does not require testing because ci the watel seal

AS czn be seen fzom Figurze 2, it is not possible fcr ceatal
se--c-nere £O enter the tozus recirculation line because the line terminates
malow thae water level cf the suppt ssicn pocl., In this case, tegardless cf

e=e locaticn cf the packing of valve ¥0=2009, there is no pctential patd forc
teskzse cf ceatainrant atmesghese through the recizculation

suantly, valve MC~2002 is not 2 contfinmane isolaticn valve in acc

2 i - : .~ - e < * e - - - : %
eba definiticn in Secticn IX.3 of Agppendix J wita regzsd to the rec.icula~
sign lirme, Saweve?s, it sbould Pe cbse-ved that, wich regacd o ghe torvs SPRR

line, the packing cof valve MC-1009 can be a potential scuzce of ac=osphecic
lezkage Lf walve MO-20L1 is cpen or leaking past its seat and the packing of

valve MC-2009 is exposed to the pressure €rcm that direction (see Figure 2).

valve MO-2009 (and, sizilarly, 0-2008 in the case cf penetraticn X=-2108)

¢oms not require Type C testing with regard to the teozIu recizculation line

iy

c=ause this testing is not required by Appendix J. Eovever, if the packing

O

£ shig valve (and, sizilarly, ¥O-2008) is exposed to lezkage cozing ffom the
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In Falerence 5, NSP requested aa execption frex Zopendix J to persit

ol
(8]

testing in a direction cpposite that in which the isclation valves
o
- -

w
their safety function for penetrations X-18, 19, 25, 26, 27D, 27

(1]

1, 48, 205, 214, and 220, NSP stated that testing ©f these valves in

.
the zeversze direction is permissible under the provisicns of Section XI
Subsection IWV of the ASME Cocde, since leaktightness of the valves is not
é

dependent ugpon th

izection ¢f pressurizatio

e |
.

In Raference 7, NS? reguested an exexpticn to permit testing in th

a
reverse cirection fcr three gate valves (inbocard supply to E4CU, inbcard £loc:t
su=> dischazge, and inboard eguipment suxp dischazze). In the case cf these
7alves, NS? stated that, since they are wedge-type gate valves, leakage
mezruresents mzy not be conservative relative to leskage mazsuremants sade

with ¢Se valve pressucized froa the containmant side. UKkSP's basis fo:
sesuesting the exa=ption isitiat no provision exists to test these three

valves in the reguired direction.

EVALTATION

O 60 LOFe conservative than the results oFtiined by testing in the directicn
cf tecident pressure. Conseguently, no exemption is reguired fo: the
panetraticns listed in Reference § (except for X-18 and X-19, which ace
cocrected oy Reference 7 to be gate valves depandent upon direction of test
sressice). Docuzcntaticn of the Licensze's conslusion that reverse~direction
testing is eguivalent to or more conservative than testing in the direction of

éccident prescure should be recained cn the site for future reference.
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3.1.5 Tvse C Testing of Core Spray Teszable Check Vaives

NSP -equested, as an exaezption £rem Agpendix J, to exslu

check valves in the core sgray linmes (two valves,

3

cne in.each core spra)

£zom Type C testing ceguizecents. NSP proposes o designate t2

cperated gate valves located {a each core spray 1ine ciatside cent

the containsent isolation wvalves for these penetia

gate valves will be tested in accordance wit: Type

-

The zotor-cperated

poceduces.

designed =0 zeal against 1o« pressure gas lezkage and

azta=ots have provided only te ra i=ascovenant i{n the cap
¥ & -

: y & Py e &
vazlves to satisfaciorily =sel the low pressuce gas leaitage rastes.

razivion, NSP contands thzS ths Cofe spray penetsa

icns beconme potentia

leakace patis for contalim—ent at=osphere only when cne of the core spray
& -

breaks outside

fails t0 cpezate after an accident, the associated line

santzintens, a2nd the teztaible check valve in thas
case, VEF woold use the sanctely cpezated gate valv

the posensizl leak (requising operatcr actibn).

34~
failuze of the motos-cper2ted valves to funsticn in

above is uniikely.

EVALUATION )

Under expected post-:ccident conditions, the

for the c¢oce spray peneisiticns will be cpen and

=9 isolate

-

o
o

tected azainst seisziz esvents and potential miszsgilzs an

g2iticns described

gclation valves

e

cysten will de

fessure.

‘in cpecreszicn at pressures tigher than pesak containz

cebs TaEain Regegren Jooar
e o e Tuna wolrs
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snid padg. CEEIE X A% Zosglifzlity fer lsiRige &f DIatEisTAn: AtESosnkote
Eovaves, 1f 3 Core sTiav =D fLalad SO BLELS, Ahe SesTal. g ThEcK wvelva would
58 relied Upcn to prevent lsskage cf scntainzent atsgsghaete (£ the liguid
Laventesy ©f the syssen is exbaussed by iategrated systen lezkage belsze the
~pe C-tested ootoz-opetated isolation valves arfe shus, In tha cass of
penetrazion X-15A (Pigurze 3), valves MO~1732 and MO~1754 would have to be
s8us, The configuraticn of the other core spray penetraticn (X-163) is
essenctially identical to the piping configuration of Pigurce 3.

NS? ccntends that it is unlikely that the piping outside ccatainzent will

3
£ail because of the reliatle design of the systez. This contention is
acceptasle, even though there ace non-salety-related connections to the core
gpray systex (e.g., t-e condensate service water systaem), because, in each
ingtance, the safetv-rzelazted and non-safety-related boundaries are segcarated
e

by at least two safety-telited check valves in s

elated manu isolation valve, ictharzoce, periodic insecvic
testing ¢f the core Spray systex provides additicnal zssusance tha

invenscsy of the systea will not be exhaused beafoze the cperator can disce
the failucze of 3 pump and .eftier establish flcw of chut the :::::-c;e;a:ed
isclation valves prior to the cnse:t of atoospheric leakage. The coce spray
check valves ace located inside containment, and therefore seat leakage is tne
only leakage of concern. Type C testing of the notor-cpesated valves (MO-17S52
and ¥~.754 in the caze of penetraticn X-1€A) will account for any seat

3 . 4 - - Al
lazinzge path check valve 20-1i4¢-11B.

B is oorelus thzt the coze zpray ‘teztable chesk valves (AD-14-13A and
:0=14=138) ace rnct rell upen £9 prevent the escipe of containzent airc Lo the

cutside atoosphere. This conslusica is Sased on the deterzination that, under

- -

"normal cirzcumstances, containment outleakage is absolutely precluded by cpera~

ticn of the core sprzy system and, in the unlikely event that a cote sprzy'puzp
£ails to stars, the design featuzes of the sys:em'and periodic inservice
testing provide adeguate assurance that the Type C-tested motor-cperated
is=alation valves can be shut prior %o the onset of containzent atmsspgheric

leakage.
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exsrzensy procedures require the crazatcor Lo isolzate an idle core spray lecp
i 4 ie~Y mi 1 o § :
by shustting the apprepriate motor-sperated isolztion wvalves 23 socn as it i
3 ; - 3 Fa 3 e
detar=mined that there i{s no ¢core s3cay flow and thait flow cannot be
estanliiste
~ -~ b 49 - I - M . f ...
3.1.6 Tvoe C Testing of low Pressure Coolant Indection Testahle Check Valves
:
e 1o st
? Tequ o)

ested; as an exe=ptica fren

check valves in the low pressure csolans

-

i.

[

je¢

Appendix J,

tion (L2C

t0 ex 2 the testakle

..

§ -
-

&1
h

) supply lines (&

valves, cne in each LPCT sugply licze) from Type C tes:.n, reguirements. NS
Fscposes Lo cesignate the two oter-cperated gate valves located in each L2CI
ssprly line cutside containmant as the containaen' 'solation valves 2oz these
pesssrasicns, The zotor-cperated zate valves will be tested in a2ocordans
wits Type C testing proceduzes.

"
NSP's bas:

designed ¢o sezl against low press:

t2e=3ts have

ctorily meet the

for tais request is that the testable check valves were

-0W pressure gas leakage rates.

e gas leakage and that =aintenance
cvided only temporary izprovement in the capanili

ty of the
Further,

3 1. these nes 4.8 preéessuzized by the FER pusps in the
Fegs=gssident conditicn and tNesS s single cotive Sf3ilure could prevent

'

!

soasgusicasion ef the lines by t3e FER junps 9 preszuses Righer thin ealeu~
el peak assilent pressuce (Fa). Xl esspenents of the RER systen ace
-~ - d ‘pca— s —x v s .i - a:l T = 3%
g.nsOC-.! - el S- c € Gn- &% fC-en il ELE85.E8.

vader neor=al postepccidens

e

«ticng, the LPCI testsabl

e check valves

(AO=L10=46A and AD-10-4¢EB) will De cpen end pressurized by the RER pu:ps %0

dmm*
-y -

presszucres higher than Pa. MO 8

T
[ = - ”
eme Megion Tt cxeeh Comin?
SO o TN Tt et

2 active £a2il

ure

can cause a loss of
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gidn welves 48 defined in Sectioh IL:B Azpencix ¢ and €0 ret fequire Type C

Ia the unusual case that cne c¢f the LCI loops is intentionally secured
w3ile containzent integrity i{s sti'l cf concecrn, mtor-op
valves ocutside containment would be shut In the case of penetraticn X-13A
(Piguze 4), valves MC-2013 and MO-2015 would be skhut. The configuration cf
the c=hes LPCI penetration (X-13B) is essentially identical to the piping
consigusaticn of Pigure 4.

?s zan be seen fzcoao Pigure 4, valves MC-2013 and MO~2015 are capable cf

isslazing any leazkage past the testable check valve AD=10-463. Since they

2

111 se tested in aczozdance with Type C tasting precedures, the reguirements
¢f Arsendix J will be satisfied. Eecause of the testing cf MO-201] and
MO=20.5, testable chezk valve 20-10-463 is again not relied upon %o perforn a
gontainzent isolaticn function and therefore Tyre C tasting of this valve is

0

¢ necessary. A sizilar situaticn exists for testable check valve AD-10-4€3,

vhere the other LPCI cooling ldsp is secured.

n view cf the preceding, it is concluded that the L2CI testable check
va.ves aze not selied upon Lo pasforn a containzent (solzticn function,
wnethes the L2CI cooling loop is in cperation ot not, provided that the

=ater <perzted izolzetion valves Jute'ﬂ esnt:intant &ce Type C tested as

4

.4 By REP,  In this ceoge, valves AO-1C~{6X and 'O0=10+4<3 &0 not cequire

T p: € testine in ssscrzdance with Appendix J &nd no exezmptica (s hecessary.

3.1.7 Trse C Test Pressure for Main Stean Isolation Valves

RSP requested, as an exezgticn from 2ppendix J, to ceontinue testing =ain
steaz isclation valves (MS5IVs) (penetraticns X-7A through X-70) at 25 psig in
eccordance with cusrent technical specificaticns instead of 4l psig (Pa) as
teguized by Appendix J. NSP's basis for the request is that the MSIVs must be
tested by pressurizing between the valves, which te¢nds 2o lilt the inboard

valves off their seats at precsures in excess of 25 psig, theraby invalicdating
the scst gesults. Testing at 28 psig will net unsest the intsasd valves, and

el
.
-
. Faniin Segesrchy Temiwe
l:r—u‘-_u- Tom Prawe imitase
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The saln steaxn system desicn in most operating xR plants necessic
leak %esting the MSIVs by pressurizing between the valves. The MSIVs arce

angled in the main stean lines to afford better sealing in the direction of

3

ide

g

a9

c it leakage. A test pressuze of Pa acting on the inboard disc lifss the

-

(28

isc oif the seat resulting in excessive leaxage into the reastor vessel.

w i

is consideraticn gave rise to establishing a pressuce lower then Pa (25

-

’l,

$ig) that would perm=it testing without unseating the inboard valve discs.

Since testing of the MSIVs at a recduced pressure results in a ¢snservative
deter=ination of the leakage zate through the valves at Pa because cf the

desicn of the valves, the propoced execpticn regquest is 2cseptable

3.1.8 Lines Tesminzting Balow tHé Surface of the Suscressicn Pool
.Y

in Feference 7, NS? indiczted that it Selieved that 2spendix o dces nct
tezaize testing of ¢t 1sc1¢=igb‘§nlvcs in penet:iaticons vhere the line' '’
terzinates below the surface of the suppression pool. NSP's reasoning was
t the penetraticns do not coxmunicate with the contzirment atmsephere since
shey are provided with an effective water seal. In additicn, no provision for

sting these valves was included in ic original plant design.

EVALASICN :

Agpendix J requices local leakzge testing cof containscnt isolasien valves
in cezsain categories or systexms identified in Sections II.E orf IIZ.A.l.:d).
Sectica II.B defines containment isolaticn valves as those valves celied

upon to perform a containzent {solation function.

. GCantzinzent penetzations in a EWR that terminate below the minirum vater
level cf the suppressicn pool do not com=unicate with the containzent atmo-

Spheze and therefcore cannot bectne a source cf gaseous lezkage at any tize

uring whe post~eccident period becaure they ate effectively water scaled by

..,!Rz2w3ezz~1¢g~u

s Fhwi~ .
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3.1.9 Prcocsed Increzgse in the Value of lLa

In Referenze 7, NSP? requested that the value of La be increcsed from the
preszent 1.2% per day to l.5% per day, N7? based this request on actual tests
pecforzed for the NiC which have sbown that the cofrection factor of 0.8 used

in deciving the 1,38 figure vas uncecessary,

EVALUATION

The value cf La, although relevant to centalnment lezkage testing in
eccozdance with Arpendix J, is not derived in accordance with Agpendix J.
This report addresses only exenjtion requests and technical specification
changes necessary to implecent Appendix J at the Monticelle plant, Conse-
Geently, this pasticular reaqgiast {3 not evaluated and is lefs for the
dppscpricte branch ¢f the NES %o address. Ra

3.2 PROPOSED PIPING MODIPICATIONS TO PROVIDE FOR TYPE C TESTING

In Reference 6§, NEP provided proposed piping modifications.to allow for
Typ- T testing ¢f cestaln containmeat penetreticne not eriginally desizaed 4o
peinit (nis testing. NS? ceguested confismaticn by the LIS of the ovesall
seceptaility of L8 interprevatieon of tﬁe Zequlations and the propos:d reso=
-itizn of the aress 3f ran-conicimance prios to beginning desailed enginearing
votk and eox=isting funds for the naodificaticns, An evaluetion of each of
these proposed modificaticns is provided {n the following pc:aqtashn.l

1. Several cf the focllowirg evaluations do no. specifically address vanting
of the upstresn side of the valves to be tested %ecruse, although a vent
path may not be ehown on a particular modification shetch, an upstrean
vent path is nor=ally available some-nere in the system and t e !icences

' bas probably already {dentiflied the available vant path, If chese vent
Fothe cennot be identifled, & vont fitting may need to be adlel o aisute
that the cpposice side ¢f a valve being tested i propurly vented,

oide

l|'. L4 :
! e ’ﬂl‘:‘-r\ﬂ ’ aut -"h ‘: i 4
Are g Tem g s oy,
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reverse direction will yield a conservative leakage rate cmeasurezent., KS?

usther indicaced that, if this testing is found to be izpractical using this
gathed, a test connection and stcp valve can be added to the instrument aiz
lire tO pecait Type C sesting.

EVALUATICON '

Testing o: contscl valve CV-1478 satisfies the Agpendix J Type C testing

teguicexent for pene::a:ion X-22, and testing in the reverse directicn using
the nitrogen makeup line of sting {n the forwvard dicection using the

sroposed oodificatica of an additional stop valve and test connection (located
betwean the penetratica and CV-1478) is acceptable, Therefore, the proposed
sodificatien is &cceptable.

oo
3,2.2 Cooling Waser Sucslv and Raturn €0 Drvwell Pan Coolers we

W32 proposed ts oodify the cooling water supply and resurn lines to the

Posmin®tl &
et — -

1a conlers by adding 4 =anc c2cp valve 2nd teszt cconnecticn on each
side cf valve MO~1426 (penetratica X-24) and R3CC-1l5 (penetraticn X=22).
g v rey —':\"

- T i -

’
'

ee C tasgting ¢f valve MO-1428 setisfies the Appendix J requizement for
genetssaticn X~=i4 and testing cf R3CCS-15 saticilies the requilement fo:
penetzaticn X=23. In addisicn, N3P's proposed modificaticns will adeguately
perzit Type C testin; of these va.ves and are therefore acceptable.

302.3

RSP proposed tc install an additicnal ball valve and test fitting between
ehe prhetzacion and the existing ball valves for penetzaticns X=35A, X-358,
enessaticons), Also, NE? preposes to add a seop

IQ

nd X=350 (22F esnsainzant

b 4]

22~
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587's pooposed modifications will adeguately pasTit required testing fof

these penetzations. The modificaticns are acceptatle (see Note 1 en p. 22).

1.2.' C2D Byéraulic Resucn Inboard Check Valves

NSP proposed to add test fiztings £o both sides of check valve CPD-34 ¢
per=it testing of that valve., Outdoard cleck valve CPD-31 i3 presently teste

able (genetraticn X-36),

Frovision sheuld e =ade for tasting the inbcocard check valve CR2-34 in
additicn to the ocutboard velve CRO~-31. Eowever, only the test fitting between
CRD=34 and CFD=-35 should be adled, since a test fitting alrezdy exiscs batween

—

£3o-34 and C:o=31, Althsugh the existing test £itiing

,
?&
"

en CA0=34 and CRO~-31
e standpeint of

.
- ¥

i3 ocutsids containzent and gs probacly not cenvenients 2

"
5

en
tes*ing CPD~34, the 2dditicn of a second fitting in the saze run of pipe inside
containzent is not agpropriate since it will add anotler penetration to thi
systen where it is not functicnally essential., This proposed nadificaticn 15
sruansable except for the additicn of a second test fitting between valves

14 2nd CRD-11. "

- -
.'....5 gtz

"

rdby Liguid Cantral Sveten Inbaesd Chack Velve

™

N3P proposed 0 add test f£ittings on both sides of chesk valve X2-7

(peneczaticn X=42) %o permit testing of that valve. The cutboard check valve
XP-6 {3 already testable, .

"l .y ANIC

valve YP-7 should be nmade testable., As stated {a Section 3.2.4, howeva:,
2 te2t £itting already exists betwsen valves XP-7 2nd 12-6 so the additica of a

.2‘-
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test fisting between X2-7 and XP-6.

1.2.6 EPCT and RSIC Turbine BxiMazust Lines

The piping coafiguraticns of the EPCI and RCIC turbine exhaust lines
(with vacuum= breakers) aze identical, Tais evaluation discusses NS?'s

propesal regazding the EPCI systenm but applies equally to the similar preposal
-

WSP proposed to provide i=proved .cs*i 1g capability  for the EPCI tucbine-
exhzust line by installing cne of two po:en-.al modifications. The first
modificaticn would add a zotnre~cperated valve and test fitting between sctcp-
checx valve EPCI-10 and penetsation X-221. The alternative propesal would add

two remotely opecated ilsolaticn valves with test fitting in the vacuun breaker

line butween the vacuun breakers and the turdbine exhaust line upstrean of
penescation %221, NSP stated that the check valves currently serving as

gontzinzent Lsclaticn valves in the EPCI turbine extaust line (EPCI-10 and
25C1~5) have a history of exsdesive leckage. COnly valve EFCI-5 is cuzzencly
sacted, The additiocn of the motor-opersated valve downstream of EPCI-10 would
srovide an additiconal valve that would be Type C teested and would beccze the
e . sisment isclatican valve for this line. tecnatively, by -dding the two
secszaly cperited ctop valves (with capabillity to test each) in the vacuua

sgezs ¢ .ine (thase valves would :ec;ive Group 4 isoleticn signals), leakage

ef togus ar-acphere into the turbine exhaust line would be precluded, and »
srecefore the exhauct line would ba water sealed by tosus woter against the

existing check valves (EPCI-10 and EXCI-9).

EVALUATION .

Since the HPCI turbine exhaust line terrinates below the water level of

~*a suppression pool, the problem of testing this line for leazkage of
cnneirzant atoospaere is solved either by a2dding testible isclaticn velves in

‘ghe vacuus breaker line or by a2dding ean additicnzl isolaticn valve downstreanm

¢f EPCI-10 as proposed by KSP.

28w
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gctive failure could prevent the shutting of the new motos-cperated valve and
ecefcze cne of the check valves would still be relied upen to pericra a
eantainzent isclation functicon. Purtherzoce, the additicn ¢f this motor-
operated valve cs"‘ cesult in overpressurzizasion of the EPCI exhaust lins
should she valve inadvertently shut ducing cperaticn of the EPCI turbine.
Canseguently, tais alternative does litsle to izmprove the reliability of line

isolsz

ion £zox the standpoint of containment atoosgheric leaskage and csuld
possibly cause a loss of reliability due to mallunciion of cpezator er:sorl.

The addition of the redundant isclation valves in the vacuunm breaker lin
elizinates the nend for the check valves (EPCI-10 or EZCI~J) to be able t2
geal acainst leaxage of gases. ce the vacuum breaker line has been sealed,
the entzance Cf gaseous atmosrdese into the erbaust line is prevented by the
sussressicn pool level. nsuav--, the signal which will {szclate the vacuun
preaket line must be dasign ed 89 thot the vacuum breaker funchion of ‘the line
is not precluded when needed t0 prevent the collapse of the exhaust line,
Siasecuently, the gddition of a motor-cperated isolaticn valve and a test
ccnnection downstreaz of EPCI-10 (o BCIC-10) is acceptable proyided that the

s wild ba suscsarically shut aSter an sceident wvienever the EPCI (or BROI

ivetex 48 ot in epasation. Tue addition of redundant lselaticn valves in &k
sgoese brernes lines s acseptable ':ev‘ded that provisions are cade %9 encure

thaz the vacuuz Boesker function is not isolated whan it is neaded to prevent

callegse of the exbaust line.

It should be noted that both ¢f the alternatives presented by NSP for

sodifying Shiz penecraticn leave the vacuum breakers theaselves exposed to
cntainzent atassphere through penetiration X=217. Since the vacuum bSreskers

say ba potential scusces ¢f lezkage into the reactor building, it would be
prefesable if the redundant isolation valves in the vacuum breaker line wese

lozazed sesween penesrrzicn X-217 and the vacuun Sreakerz, Although she lack

T i
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3:2.7 CDepireralized Wager Susoly to the Drvwell

preposed to provide for testing ¢f the manual isclation valves in the
line to penetration X-20 by adding a test ccanection between wvalves DM-57 and
D!".-Sl.

EVALULTION

This propesed modification is acceptable provided that valve DM-38 is
capable of being tested in the reverse direction in accordance with Agpendix J
(i.e., the directicon of testing of the valve is independent of the dizcction.
in waich the test pressure is applied). Assuming OM-58 is cagable of reverse-
ditection testing, the modification is acceptable (see licte 1 on p. 22),

3.2.8 Secvice Air Susoly to the Drywell

N3? proposed to 2déd a tns:rgqpnec:icn tatween {sglzticn vizlves AS-19 and
A5-40 and to install an additional stcp valve in the line to tze secvice air
Jupply to the RCIC roeca.

EVALUATION

-

ne installetion cf an additional stop valve and the teet connection
batween vaives AS-39 aad 15-40 will cdequately prcovide for Stusting of penetza~
tion X=2l, provided that velve 25-39 is capable of being tasted in the teverse
directicn. Assuaing that AS~19 is capable of reverse-~dizection testing, the
preposed modification is acceptable (see Note 1 on p. 22).

3.2.9 strument Ai tzol Valve
NSP proposed to install test connecticns on both sides of control valve
T in order to tect panetration X~2298 in accerdance with Appendix J.

'Q& ..‘1.
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3.3 PROZCIIC TECENICAL SPECIFICATION CIANGE REQUESTS

In Reference 3, NSP subtzitted proposed changes to the technical

specificazicns for the Monticello plant to cofrect arezs ¢f non-conforzance

with 2ppendix J which had Deen idencified in 7aference 2. However, Rafecence

; 4 conpletaly replaced the changes prcpesed in Fafezence 1. Subseguently,

additicnal proposed chanjes were providéd by Reference 8§, with supplezental

informaticn in support of these proposed changes being subaitted in Referzence 2.
e Zsi.owing paragraphs provide technical evaluations of the changes

. proposed in Faferences 4 and 3, as supplexented by Raference 9, which ace
tpplicacle 3 Appendix J.

3.3.1 Liztuin agivions for Cpeczasien
Technical evaluaticns St":a. Jtoposed clanges to the Limiting Cilnditions

for Operazica suzzitzed in Faference 4 are cuntalined in Table 1.
lpecificaszicns 1.7.0.5, €, 7, and 8 and 3.7.B.1 are cutside the scope of

Agpendix & &d therefcre have net been evaluated,

Jedeo Bufve.scdfcn Tacuiracainis

Teennical evaluacicons ¢f the p:cpozea'ckazgen ta Lhe Surveillance Paguize-
. sants suszz=itted in Refectence 4 acze contalined in Teble 2. Bpecifications
' 4.7.A:.2, 5, &, 7, and 4.7.3.1 are outside the tospe of Ippendix J and theselcce
have not Sees evaluated.

, 33,3 pMzowizello Containzans Penetzations
In Fafezence 4, KSP subzitted a revised Table 4.7.1 (Monticello Contain=

. ment Penessaisions), along with explanatcery notes, identifying all penetraticns
tnae 2ze seised in ascogéance witk Appendix J. Murther irforzation on the

T i
wa ke ? L ’ "".c ®
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FubianT %o sertzin zadifications baged ¢n the cesamination af acseptadilisy
3 - .- _— — e Y 3 o - & -
of spesific exexgticn feguests evaluated in Section 3.1 of this repor: 2nd the

prepased piping modifications evaluatad in Section 3.2 of this report,

3.3.4 Duration of the Tyoe A Test

In Rafezence 8§, NSP proposed to change the technical specifications for
the Monticello plant to terminate the containment integrated leakage rate test
(Type A test) in less than 24 bours. NS? ?:o?oscd a test duraticn of at leasst
8 hours and the accu=ulation of at least 20 sets of data at approximately
egual insesvals. The preposed method would allegedly accumulate encugh data
7 ¥ that the measured leakage sate, at the 95% confidence level, woul
54 less than the test agoeptance criteria., Additional information relative %o
(-4

nis preposal was provided by NS? in Reference 9.

e P e el N
EVALL 2D 20N
’

n ..
22 gquession cf pesforzing Type A tests in less than 24 bcuzs ls being
sv.uoed By twhe NRS stafl on a genaric teaais. Consequently, NSP's proposal is

na~ evaloased ag jarst ¢f this cepese.,
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Fredased Chengag %9 're Lipising Condicicap S So=resicn
7. 7 Becn,
KSP's Pronceed Wardime bgplicaniae 28 Bralustion

3, Contairment leaksge rates ghall be
lizited to:
8. An overall integrated leakasge
el '
1. <l (1.2 percent by
veight of the contaimment air
per 24 hours) at Pa (41 pelg),
et
2. Lt ac a reduced pres-
suce of Pt. (290.5 puig).

B, A cxemined leacage rate of ¢.6
la for all penetzztions and valves
(exseps maln stese lsolation
valves) psutiect 2o Type B and ¢
tegts when precssutised %o Pa.

¢, 11.5 s2f per LWour for any one
Bain steem isclation valve wnen
tested at 25 psig, o

wWhen eitter (a) the overall Llategrated
containzent letiage rite pxovading 0,78
LA or 0.75 LL, as epplicasle, o2 (D)
wvith the mezcused coelined leskage rate
for oll pesstrations ind valves sudject
£ Type 8 and C tests exveeding 0.6 la,
ez (2) & mein stecz {eolztion valve
leak rate encwedlng 11,5 sef par heur,
testare the leakage rata (8) %o viinia

II.K
.2

‘:.“

t1.3 .
$31.5.3
322.C.3

scceprable Lisit (8) peioe to incresnirg

the rerztor Cholant tarpasitute unvc
2 P

fs Tae enliini. nt sirlesk shall be
cpmretle vithy

& Both d0urs closed eRSeFt wien
the aizlose (8 baing used for moge
el eatry and exit, “hen & leart

one alrloce dose eaell be closed,

B, Aa everzll alrloek leakage rzte
of 1 0.05 La et L0 peig.

.c. All interlocks function as
designed,

-

sevre o f.'b 5] 'l'.uﬁh Ct"'&f
AT ."q!-\v e

i11.8.3
121.€.3

Tuis proposed revision le asweptanle. It
conforms to the requirements and defini-
tiong of Appendiz J with cbe exsepiisn of
tae :e-'.'izc'"u for the testing o2 z3ia
giean (solastion valves., A recuert for
exeagiion {tom the Type C tegzing ceguite-
ments of Jopendlix J with regard o the
meln steam (solation vilves was susaitt
Dy KSP in Faference 5. P found this
exezption request O be azveptesle in
Secticn 1.1.7 of thils report.

™e valus of Lo (1.2 percent by weichke of
the econstainzcnt air per 24 Bouzs) is a
typical value for & containwent suzh ae
the contiinment at the Monscisello plant,
e lizdt of 11.5 scf per bovir fo: maln
ctezm (oclation velven teos been found by
Past experience Lo be & valid criteria
fer the eszepuable leckage f1ct Shese
vilves,

fabection b ef his jropoced cevicion i¢
unaseeptalle and ehould te eodlifiof push
exet the overall leerace fate in Lisited
3 0.CC7 La am diszunsed in Sustles 1.1.2
of thieg repost. The remainder of e H &
Posed revizion (e eaneidernd soccprasle
tlthoush the evalustion of theme items iz
outride the recope of Agpendix J.
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' 4, During tne fizet reflelling oete
age follswing e adoption of this
epecilication, & Type A test atall
‘w performed at a pressure Pt of
20.5 paiq e 4 seccod tagt pecs
foravd 4t & presducze of Fa of 4L
P15, Toe waxizum allowasle tees |
ierxage viia, Li, soall be deter~
rised v .ooutdance with Section’
x:x.u.‘:n 143, o2 dppenilis o,

—

| ¢

B. Jullowing the test epecified .a
T A 0.8 enave, tuites TYpe A tesis
ehall be sondulied at 40 & 10 monws
intetvals during shutdown gt either
Pa ar Pt lurisy essh l0-vel. sace
vicw jestiad., One of these tiats
anall be conedacted during the shote
down fur ewch lo-vear plant ime

service lzzgeetisa. '

@, 22 imy Tyee A tent falls te
stet the atTeptance sritaria of
Q.78 Lt far geduced prercure tasls
at Ta, the test gonedyule shell ‘e
teviewed and spproved by the -
12 two summ my Y
tests fall o mat tha arieptd e
eriteria, & Type A test sball e
petformed at least every 1t ‘L
until two comsecutive Tvpr A e
! peet the asteptacce crlveris ¢
‘ wvaigh tlse the schedule spweifiw
AN GTUAL LB mey be tesumed. |
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_ Cannot ba lsme subsequently,
D epmcification thecefoce Le scceptedis,

e proposed spetification ls La acoor-
dance with Appendix J axcept that thls
testing is genezally done during the con-
talnment Precperational tests., Since e
value of Lt vas moft determined at the
Henticells plant duzing precperatisnsl
tasting, thece (8 no known resscn why Lt
™e proposed

(¥efLar  T™he N2 staf? (s presently soving
toyurd 4 requiresent that Trpe A tests be
pecfemed only at & preceuze of Pa. Ary
Sy tnloel spesificetisn changes of this
Bes ze wreild e mede L full review of
tais potertial requlation ciesge.]

R

e Jroposed ipesificetion 18 in ssvose
Gioce with popondix 3 and L8 sosepiisie.

e juopered epecifization L8 ia veoege
dange vil |, ‘iymedin 7 and (e anseptable,
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4.7.A.3 [
(Sent,)

e Mccurasy of each Type A
test ehell be verilled by & tupple=
santal test whichi

L. Confirme the sccusacy of
e test oy verilying thet
the diffarence etween the
tipplenental data ond the
Trve A tast data is witain
€.35 Lt for greluced prescute
tests at Pt o within 0,28
for La for peak pressure
test at Fa.

. Is of scflicient
dusstion to eatadlish
acTustataly the change in
learase rete beatvesn e
Type A teat and the
suF7lenental test,

3, Reguizes the rate that
ga8 18 Lnjested lnta the
coatalnuent o2 Bled from the
contalnmens during the
eipplenantal test to'te
eguivalent 0 at least 28
percent of the leskage rate
mavured during the Type A
tast.

€ Type B ard Type Ctests shall
be conducted 4t intervals mo
greatar than 34 eomthg, essept fog
tertn of e comtalrrest alrlock,
erd el Lrmlude oll tastidle case
ponents sirtad (8 Tehle (R

£ T B oand Nypw € tects raell
be emadivted ot PR, wmept for siin
steaa (ea.ation velven and the alge
wen.

s

o Banlm Borenren Conrge
oo of e Fopg ok g

1IT.A.3

111.0.2
111.2.3

1:2.8.2
111.2.2

«32«

FE2 Postiasinm

—— . it e

e propoeed epeciflicatisa s in azc
v

dante with Agpendi and {8 ecceptaslie.

T™he proposed specification (8 in sscore
dance vith Appendix J and {8 ascepianie,
Tadle 4.7.1 s evaluzted seperately in
Secticn 1.3.3 ef wiis repore.

Tae proposcd spweificetion 48 ia sssise
Cance vith Appendis J und lg essipas’e,
Bvaluizions of the %eet predcures fag
FIITE end eltiocks are contained L fese
tieas J.1.7 and 2.1.3 of wuis repaiy,
tetpestively,

.
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4. The contalirment aizlock shall be ™SHe proposed specificetion (s not an
demcnstrated cperalle byt acTtaptable exe=ption to the recuiremmnts

‘ of Appendix J, In L.ction 1.1.2 of srig
8. At leszt once per § maatihs by tepore, FPC found that the f-month test
eonducting on overall alzlock lesa- At & pressure of Pa is essential = an

&40 test at 10 zeig and by verilfy- accurate aco ting of the intejrity of

ing that e cverall leakage Iitae g the 2irlock assesbly and sugt be performed.
is within (v li=ft, 12 the aiz~ FPS further found that NSP's propozal o

lock is in use, and containment test the crywell airlock st 10 peig every 2
ntegrity s ceculrzed, "he alirloex deys when the alrlicer (s in use end contain-
thall be tested every three days " ment integrity is recuized g acseptatle,

e zitsr each use, whichever Tuis proposed specification ehould e Bdlfle
intezval (s great:s sesordiagly,
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nopendix J,; Consair=ent Leaakage TasSting, at %Lne Mongice.lo Pplint have
Yyen - - -
icazed, including recuests for exexmpticn fronm the recuiirerents ci

Apgendix J, propesed piping sodifications in order to conduct requiced
teszing, and prcposed technical specificaticn changes relative to the
gonsainzent lezkage testing prograa, The following conclusions have been

Iastzunent lines o not tequire Type B testing provided they ace
sed tO Type A test pressure.

;

Testing cf the drywell airlock at 10 gsig every 3 days wihen the zic-
lock is in use .s acceptanle because (t satisfies the testing
cequirezents of Appendix J.

A preposal to pesform the every-é-z=onth 2airlock test at 10 psig
rather than at P2 is not acceptanle. The every-d-zonth airlosk teast
should be pericocmed a2t a pressure of Pa in accordance with Agpenéix J.

!‘

A Dore conservative extrapolation for the correlation ¢f airlcek tess
tesulss at 10 psig to results at Pa stould be used. The acceptance
ziteria at 10 psig should be 0.007 La versus 0.02S5 lLa.

Testing c¢f the drywell spray and tozus spray and recizculation line
igslezicn valves is required by sgpendix J as fcllows:

¥O=2008 and 200%: Nho testicg requized because of a 4 gez
the level c¢f witer in the suppressicn pool, gFrovided the packi
of these valves is not exposed to lezkage coning froa the spra
line.

. NO=2010, 2011, 2022, and 2023: Should be Type C tested in the
direcsicn of accident pressure cf pneumatically tested so that the
valve packing and body-to~bonnet seals are exposed to test
pressuce.

-3 4=



s N9 enempricn €252 Ajpendin 7 is natessiry for tha za £ E L T
testing o isolation valives ¢f geneizasirns X-2IS, 26, 272, 27, 23T,
i1, 48, 205, 214, 2nd 220 since Acpendin J per-its this tagting,

o Zxexzpticn fron the reguirenents of 2gpendin J %0 p2rnit reverse~
€izesticn tecsting cf the inbzazd isslazicn valves of tha reactcor
water cleanup systea, the floor sump discharge, and the eguigment
su=p discharge is not acceptible. These valves should be tested in
the directicn of accident pressure.

© The core spray testable check valves are ncot relied upen to perforn a
eontairment isclaticn functicn and do not reguire Tipe C testing
srovided that the =otor-operated isolaticn valves cu:side containzent
ate Type C tested as proposed by NSP and that energency poocedures
tegquire closure cf these valves as soon as it is detarmined that core
spray £flow cannot bz established..

© The LPCI test:ble check valves are nct relied upen %o perform a
containzent isclation functicn and do not recuire Type C testing
provicded tnat the motor-coperated isolation valves ocutside containmans
are Type C tested as proposed by NS?,

© Continued testing of MSIVs at 25 psig in lieu of the 41 psig is an
accertable exexpticn f£roz the requirement of Aspendix J because it
resulis in a conservative deterzination of the lezkage zate of the
valves.

rete 55
Isc.iaticn valves in linecs terminzzing below the level cf the suppres=
sion pocl €0 not seguire testing In acsordance with Agpendix J
because these valves are not relied upon %o perform a containment
‘solagien funseion.

] A reguested change {n the value cof La was not evaluat.d bacause &h
value ol lLa was not derived-in accordanca with Agpendix J.

gecsced Piping Vodif{casisn

@ The propesed modification to permit testing of the instrumant air
isclation coatrol valve is acceptadle.

© The proposed modification of the cooling water supply and retuzn
lines for the drywell fan cooclers is acceptable.

© The proposed modificaticn of the TIP penetrations is acceptable.

¢ The proposed modificaticns to permit testing of the CRD hydraulic

4%\,.\
.2
-

44 - -~
Crean. R Emaraien Qe

return inboard check valves is acceptable with tr~ exzepticn that the
additicn ¢f a second test fitting between valves G 34 and CRD-31
should not be included.

e o The Fuy RIS 7]



SEASESL DVSRAl (SNBSS SS S5 €Sk vl goserl st Ll SEEBTION
£oat the 2ddi%icn of & second § Detwean valves XP~7 znd
Rr=d ghould sorn bDefssluded.

s Fae proposed msdificetion S0 3dd a motoz-cperated isolzas
cownstiean ¢f EFCI-aC (zlos a test camnectiisn) is acsept
that the valve will be autoczatically shus after an aczsid
the EPCI systexm (s not in operation. Alternatively, the
redundant isolaticn valves in the vacuum breaker lire is
provided that the vacuuz breaker functicn cf tais line i

© The proposed —odificatica to add A =otor~cpersated isolation valve
downstreas of RCIC-10 (plus a test connection) is acceptable provided
tnat the valve will be autozatically shut aftez an ac:sident whenever
the RCIC system is not in cperation. Alternatively, tihe additicm of
redundant isolation valves in 'the vacuun breaker line is accertable
provided that the vacuuxm breaker function of this line is roct lost.

© The proposed modificaticn to permit testing ¢f the manual isclatie:
valves in the deminerzalized water suprly to the drywell is acceptanle
provided that valve Li-58 is capable cf being tested ia the zevuerse
dizecstion.

© The proposed modifidition to permit testing cf the isolaticn valves
in the service aic supply %o the doywell is acceptasle provided that
valve AS-39 is capable of being tested in the reverse directicn.

-
I N

© The proposed modification to permit testing of the
air supply coatrol valve is aczeptable.

v
:
P
“»
E-.
(84
"

1
o
o
o

9 hpplicatie porsticns of the propesed changzs to the Lizmiting
Cindicicns £or Cpezitica wese fsund %9 b2 assipsable with ercessicn
of the acceptance coiteriz for.testing siclocks at 10 psig, whieh
goculd Ea s03ified in zogcosdanse vith Sestica 1,1.2 ¢f sthis reép-ss,

- ¢ Asplicable porticns of the pzoposed change
Requirenments were found to be aczeptable w
reguirezents for testing 2irlocks, which =
accordance vith Section 3.1.2 of this report. )

© The rcevised Table 4.7.1 (Monticello Containzent Penetraticns) is
. acceptadle, subject to certain modificaticns tased upsn the finding
of Sections 3.1 (recuests for exexpticn) and 3.2 (proposed piping
podifications) of this report.
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pressure were equal to Pa. It is essenti{al that the conversion be coa-

servative. That is, the calculated value of La must not be lower than
the actual leakage rate at Pa would bde. On the cther hand, the conver=-
sion should not be more comservative tha1 gecessary in the light of
available daca, because excessive conservar cculd frequeatly result
ia the ianterpretation that a given leak exceeds its maxi=um allowabl
lizit vhen Ia fact it would ot excexzd that lizdt if Pa were actually

appiled.

The meaxing of the expressicn "if Pa were actually applied" should

Lo

be carefully considered. The assu=ption is rwzde that :he

(\.

ssicas of the leakage path would be the sa-e with P2 2
wvith Pt 2pplied, or t“at'a£§ thanges ia geometrry would zot

siage rate. In the case of airlock doors in whichk Pz is applied iz
the reverse direction, oppcsite to the directicn in which Pa would be

2:plied umder function conditions, the use of the reverse direction of

-

)

splicatica of pressure is ex?eched to tend to cpea the sezl z=d increase
the leakage rate., Under fimetion cc:d »ions, ia which pressure is

applied in the forward direction, the sekl -should bSe {=proved 1f it
chazges at all., The expression "if Pa were aciually applied" ia this

case =eans 'if Pa vere actually applied in the forwazd (zeor=al for
£iaction) direction.” In the case of valves and other penetratiocns,

it is essential that increasing the applied pressure fro= Pt to Pa .
nct change the gecmetry s0 as to increase the leakage vate. Tor example,
increasing the pressure cn a closed valve should teund to {=prove its

sealing at the surfaces that provide the seal, and alsc ia any cther

A-1
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Leakage tes.s {avolvin
thaa function pressure

g

essure differeatia
ere;:ials are perzitted in
thcse types of valves ia which service pressure will
texd to Qizinish the cverall leakage chaanel openisg
as by pressi=g the disk i::o or.onto the seat --:a
sreater ferce. Gate wzlves, check valves, 2=¢d glot
type valves having function pressure differential
applied over the seat, are exa=ples of wvalve zpplica-
ticns satisfying this requiremeat. Wwhen leakage tests
a~e made in such czses using pressu:es lcwer than func-
tica maxi=um pressure differeptis the cbserved leak~
2ge shall be gdjusted to fuactioz maxi—= pressure
Qifferential value., This adjust=eat shzll be made by
calculation appr:_.ia: to the test media and ¢!
tatic between test azd function p ressure different
assuming leakage-to bde directly proporticaal to the
sressure differential to the one-half power."

"J n

I= the cdiscussion Yalew, i is shown that 1i (a) the test mdiiug

& is appreciable compared to one atmosphere, aad (c)
leakage path is such as to produce laminar viscous flow (i.e., capillary-
-

like rzther thaan orifice-like), the calculation zppropriate to this test

-

i3
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[&'™
e
i
b |
e
"
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o
n

a2 substactially higher calculated value of La “thza would

e cbtaized by sssu=ing lealkagd to be directly prepeoszticnal to the pres-

ik e ; e
~Cv throughk a3 cxiflce, asguming vaiforz flow velocity

over tns oriiice area, the =ass flow rate per usit orifice zrea is ¢v,

wiere : Lt the deasity of z2ir ia the crifice and v is valoeisy ia the
crifice. Assuzizg that the discharge pressure is Pat = ) atmosphere aad
the szurge pressure 1s Po, where Po and Pat are both absolute pressures,
gv ig givea by

(pv)” = }f

1 ' (A-1)
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e = Pat for subscnic flow

'y
m
Fi

0.5283 Po for choked flow

¥
Pat [ y#1 |7 ¥=
« (X2} Y1 o0.5283
i W
P >
’G is proportional to ‘vl Po-Pat. Values of /G zre listed in
: P - -
~.'¢ A~l, YG_, the liz=itisg wvalue of YG for sma2ll (Po-Fat), is

A 3

In Table A~l, izspecticn cf'(EVV shows the accurzcy of the

(s}

agiozpolen that for an orifice-like leszkage flow resistance, lezkage
zass flow racte is preportiosal to p:essﬁ:e'diffe:e:ce to the ope-hal?
pewer. TIor exasmple, If Po & 60 psig (Po-Pat = E0 iz Table A-1),
/ED/E: = 1.210. Extrapolation of mzss flow rate measured with Pt =

15 psig to mass flow rate predicted for Pa = 60 psig will underestimate
the rass flow rate by the factor 0.968/1.210 = 0.80, or 20%.

The farcgoi:g argument tacitly assumes that the orifice coefficient
is < 1.0. However, :he same conclusion ccacerning extrapolation frem
lowr values of Pt o high values of Po caa be drzwn 4if the orifice coe’-

- -

ficient is assumed to be comstant, i.e., independest of Po. Consegquent’y,

A=3



Titla A v Tor Vanidle Yalues 37 o - Fat
Saw Nnddd s WEh e e w TE acda
v i SR - W9 wEamNELt T (e HEs G }
FY g s = 8

-e s = M 3

- - q :—.l: - -~ .

Ve ol Veive™o I [ RV

i 0.333¢ J.%%3

5 0.8282 C.c5E8

13.3 0.51&5 0.270

13.4* 0.5183 0.670

15 = 0.5176 0.%68

0 - 0.35220 0.57¢8

a * 0.5345 1.000

30 * 0.54¢0 1.027 X

3% » 0.5838 1.057

1 0.581 1.087

45 » 0.5977 1.118

S0 * 0.6143 1.148

- W 0.£8207 1.180

€0 * o 0.6470 1.210
=*Chcksa Tiow Fi )
for leakage paths that are imown to be ematirely orifice-like, the assu—p=~
tica that leazkage zmass {low rate is proporticmal to pressure differeace
to the o2e-hall power gives a reascnably accurute cors laticn, underesti-
=z3ing the leaikage mass flow rate by % wsst 202 for Pa < 60 psig. 7To

: ‘ el L e 3
etrrges the wderastizzte, the facter (YC/HG a/(ru/ruo): hzs to be zpplied,
wherz 2 and T Teaz Fo = P2 and PL, resyectively, Faferencas 2, 3; aund 4
szscuss the cozversicn fer—ulas to be applied for various fluids (e.g., air

aed vater) for warious
the o2ss flow rate from a source
>

cutlet pressura

types of lezkage path.

b ol - b -
2 is proportional to (.1

T viseous flow of a gas,

lute
2

at abso pressure P1 Lo absoluzge

The proportionaliss

factor is C/uT, vhere C is a function of geczetry,

T is absolute texzpera-

ture, aad u is viscosity (vhich is a fumction only of te=perature).

Assuming that test pressure ¢t psig is appliedlat the szre tespera-

ture a8 that R3¢ whs

% function pressure Pa psig is applisd, and assu=iog

A=b
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2 the tuczperatures are not the same, the rizht side of Equatica (A-3)
azs %o be multipiled by

u(Te) Ts

% &7 T, 7% (A=4)

u(Za)*> Ta

-

Assuziang that Tt = Ta, Table /~2 shows the ratio =a/zt for various
- . ! 1/2
values of Pa axd Pt, along with values of (Pa psig/Pt psig) . Pat is

. -
takea to be 15 psia in calcula%ing ma/me.

Table A-2. ma/mt for Various Values of Pa and P-.

ma /mt (Pa/?t)”z (Pa/Pe)'”
P Pa=30 35 . 0 30 55 50 30 = &8
(psig) (psta) _ __

26.71 30.88 3.16 3.32 3.46 7.2 8,i- 8.9
.93 6.9% 8.00 1.83 1.91 2.00 3.2 3.6 4.0
2.91  3.80 3.93 1.41 1.48 1.53 g1 8.3 €8
2.09. . 2.37 ,%.20 1.2% 1.3 18 : 1.6 1.8
1.39 1.60 1.05 1.11 3.15 L £5 O P B

i [ L -

U U LF LI 5 L S 2
~

— (3]

- . -

—_— =g o

O o, m

Iz 2ll cases, the assu=ption that =ass flow rate is prcporticpal
to pressure differeatial to the one~half power is usconservative for

purely viscous flow., For Pa = 60 psig and Pt = 5 psig, it is unconserva-

-
v
.

tive by a factor of 8.9.

* RECOMMENDED PROCEDURE

say oae of the following procedures, A, B, or C should be adopted.
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£. Cocnservative Theoretical Cerrelation

Use Egustion (A-3) as the correlaticn formula, including the
&

factor (A~4) 4f necessary.
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