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4.0 PURPCSE

2.9

3.9

This procedurs covers =the installatisn and remcval 3f the
segmented reactor cavity water seal.

RESPONSIBILITY

2.1

2.2

Du§§-snt Light Company is responsidle for supplsing
4ll superviscry scersonnel, craft labor, cperatars,
tools, and miscellanecus eguisment necessary 33
gerform all werk. It is alse respensible far ensuring
quality «centrel hold points identified in tiis
procedure are achered o and for «ensuring nermal
personnel and equigment jzrecauticns are fcollowed.

Stone & Webster Enginesring Cerscraticn is respgonsiSle
for provi tecanical assistance when reguested v
Suquesne Light CJampany, praoviding resclutisn for all
discrepancies and nenconformities which sccur as a
result of this werk, and issuing approved addenda, if
required, %o change and/or clarify this field
installatisn pracedure.

PRECAUTIONS AND LIMITATICNS

3.1

3.2

3.3

3.‘

3.8

Sasure the reactor .3 shut Zown and c2cled down
(Mede §) (Ref. 1),

Easures the ssclant lavel inside the rescssr vessel is
Selow the vessel flange (Ref. 12).

fasure the manipgulatar czrane (CR-%5) and resaccesr
csntainment crane (CR-l) have Seen checiked fsr [ reoper
speraticn (Ref. 1).

The seal ring segments weigh appreximately 3,000 b
each. 3o not exceed 5,000 b load on the hoist rings.

Juguesne Licht Comgany handling procedures and safesy
requirements shall Se used 2n all lifcs.

SPECIAL PRECAUTIONS

Lifts cver the reactor vessel shou.d e avoided.
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s.o

Care should Se exercised to aveid damage =2 the zavity
iliner when setting :iie segments in place.

4.3 To prevent sersonnel injury, care should bSe exercised
in the area cof the reactor cavity while the L
supplemental neutron shield or the reactsr cavity
“iter seal is removed.
4.4 The gasket achesive 15 flammacle, so extra CO, fire
sxXtinguishers and a fire watsh should e grovided
until the achesive is dry =9 the %such. Thers should
Se no sparks or cpen Ilames in the area of the
achesive.
EQUIPMENT
5.1 Portable Rigging Zguisment
$.2 Reacisr Contaizment Crane (CR-l)
5.3 Maniuplazor Crane (CR-§) .
S.4 Miscellanecus Hand Tsols
5.8 Caulking Squizment {(Ref. 10)
5.8 Gasket Cutting “col (Ref. 3, Shee: 2)
$.7 Radioclegical <Qaentrol Egquigment (as decermined 5y site
Radiolagizsal Central Persennel)
$.3 4 3z of neclube
5.9 4 inch paint brush
$.10 1§ oz of clsaning solvent (see step 7.1L.1)
5.11 Rags
§.12 Refueiing seal placament gzages (Reference 3, —
§.13 References

9 FSAR, Velume §, Secticn $.12.3

2. OLC Maintsnancs Manual
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3. SLC Statisn Modificatisn Manual
4. S&W Drawing 117CC-5.11-23
S§. S&i Drawing L1700-3V-40A
8. S&i Drawing L170C-RV-403
7. S& Drawing 11720-3V-33D
8. S&¥ Drawing 1i1700-3V-38E

9. S&¥  Sketch  12690.31-3K-M&3 sh. X and 2
(Atzachment D)

0. ScotsheGriz Achesive 3ullatin (Attachment A)

«+, BVPS Cperating Manual J.7.-38 Sect. 4-H.

12, 3PS cperating Manual 0.7.-5 Sect. $-G.

6.0 HANDLIMG AND STCRAGE OF THE SEAL G

8.1

8.2

‘03

The resctor cavity watar seal ring seghents  are
equizped with three safecy 40ist riags (part nunber
ASD~22007) azamufactured Dy the azerizan Orill 3ushin

Cempany. Zach safety hoist ring has 3 rated werking
s0ad of 5,000 b in any directicon. Zach ring seghment
weighs approximately 2.000 15 and =may therefcre 32e
picked up by any one of the lilting devizes.

“hen handling ke ring segments, stecial care should
Se taken to avoid Zamaging tnhe jasket surfaces sf ke
Fing sagments or tne jasikets :tnemselves Lf installed,
These surfaces are the underside of the spacer ring on
the outside diameter, a 4 in wide area 2t 2h

underside of the ring segments on the inside diameser,
and a $ in wide area along the 2 of the rin

segnents at the ends sf the segmen:s. The gzaske:
surfaces should DSe coversd with tape sr scme
proteciive ssvering. The gassets whish ares s 3Se
replaced are an acceptable prizective ssvering.

The ring segments should 2¢ 2andled in & horizsnsal
pesiticn while sussended freoz ine three safety hoist
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5.4

6.7

8.3

rings, wWhensver pessidle. Time spent in any positisn
other than nerizental sheuld bSe minimized.

Whenever it is necessary o handle the ring segmen:s
in any cenfiguraticn other than that described in
step 6.3 abeve, the following precauticns shall be
cbserved:

1. Whea a ring segment is suspended in an other than
horizental pesiticn by cne or mere safsty hoist
rings, changes in the velocity of the ring sheuld
be done slowly and smoctily. Abrupt starss,
stops, and changes in directicn are %o G3e
avoided.

If a ring segmant must be mcved wnile supporsad
5y any device cther than the safety hoist rings,
the suppors: shall bSe spread cver the lLargest area
pessible. Interfaces Setween the supgport and the
ring should 3e woed, rubber, or scme substance
that will not mechanically damage the ring.
Thers is %0 De no contact Setween the jasiket
surfaces sutlined in step 8.2 and any device
which supporss the segment. The gasket surfaces
are 9 be cribbed to protect thea from damage.

Whenever <the ring is set down, it should Se placed
herizentally with the safety hoist rings up. 4
should Se placed ¢n cribbing which is located sa as 2
prevent any s2ntact with the jaske: surfaces.

Materia.s wnich ssuld centaminate the stainless steel
parss of the rsactor cavity watsr seal ring with
chlorides, fluorides, sulfur, mercury, or lead should
net contact any of the parss of the seal.

The entire underside f the radial seal is a jasget
surfacs and should Se protecsed from damage during
handling and storage.

Whenever any threaded part is exposed, it should ze
precected by a thick, relatively soft material 3
pravent thread damage.

The ring segments should be stored in a heorizsntal
position supperted by csribbing as in step 6.5, The
gaskets should be accessisle for inspection, remsval,
and installation. The supperss should e near Sae
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ends of the segments, near the zenter of each segment,
and at least cne supgors in between sach and
and the center suppert. This configuration should e

used DSoth near the inside diametar and

diameter (requires a minimum of 10 s'pports).
supperts should bDe ne smaller than 4 in x 4 ia
they contact the segment. Segmen: may Se stacksd

vertically in an area clear of safsty

squigment fallowing the apove susport guilelines for

Sribbing Setween sagments.

5.10 If the gaskets sustain any damage during handli

they should e replaced prior o use.
7.0 INSTALLATION PRCCIDURE

T+d Gasket Insctallacion
m

Note: This sectiocn shall ne accomplishned at least 24 houvrs
: 72 hours) prior o installing the ring in =a
(i.e. 24 hours minimum 2f adhesive cur

3eal ring installation.)

L. Tisually inspect the necorene washers under the

perimeter spacer sar re%aining Selts.

is ne indication of tears, cracks, or dsgracatica
ef the washers, cmit steps 7.1.2 shrsugh 7.1.6.

Nete: Washers :z=n neutrsn detectar hole sover

do not have 2 be changed.

3. Remove evervy ctier serinetar acsr Bar sel: and
-

Jasher on each segment,

3. Slean the Seolts and the surface of zhe seal ring

where it came in sontacs with 24

Shorsughly using a4  sclvent such as Isspropyl
Alcshel, Acetcne, or Tilusne (Zeferenze 12

Attachment Q).

RIV prisr to ssntinuing.

4. Install ¢ne necprene vasher (Referencze 3,
Cetail ?) on each of the remeved serimeter spacer

bar belts.
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Reinstall gerimetsr spacer bSar bolis. Tarsue =2
dtz¢ £t lbs.

Repeat teps 7.1.2 through 7.1.8 for ke
remaining perimeter sgacsr sar bol:s.

Clean the gasket surfaces of the segrented seal
ring theroughly using a sclvent such as Iscprepyl
Aleshol, Acetcne, or Toluene (Ref. 11 and
Attachment <).

dpply a 1/16 in coat of IM Company Scotsh-Grip
achesive No. 17i1 =0 one segment of jasket
material on the exjosed hard rutcer mating
surfaces of the circumferenti:l seals and the
proper side of the racdlal seal splice gaskes. A
4 inch paint bDrush should e used 3 apply She
achesive.

Cautisn: Znsure the achesive is applied 3 tie
nard rubber surfaces of the cirzumferential seals
and the side of radial splice seals %5 2e mated
with the racdial seal retainer.

lastall the gasket 2n the segments, and the
radial seals. I.D. and 0.2. seals should cverlap
the seal ring by 31/4 in ainisum at the ends.
Radial seal gaskets should overlap the radial
seal 4t each end By l/4 in. ainisum, fef, T ind .

Notse: Retaining devices such as "C" slamps
should Se used 9 held ke 2askets (o
place until the adhesive cures. Use
weed Dlocks %o chbtaima a unifemrm
clamping fsorce cover as much of the
gasket surfacss as zossisle.

Repeat steps 7.1.7 cshrough 7.1.9 for 2he
remaining six seal ring saskets and the three
racdial seal gjaskets.

Hote: The radial real zaskets will be
installed as cne prefadricated gasket
aleng the leng:zh of the radial seal as
shown on Ref., 2. Detalil 3§,
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7.2

Ll. When the achesive has dried, irim the ends af he
ring segment Q.2. and .2, gaskets (Ref. 93,
Pg 2).

12. Caulk the 1/4 in ledge DGetween the seal ring

segments and spacer Bars with ATV 732 if existing caulk csqQuires

teplacement (Ref. 2, 29. 1 and 2ef. .1).

13, Caulk the gap tectween tha ring segment and spacer
Sar at the develed edge for the radial seal.
Smcoth surface of caulk such that the sevelsd
surface remains as smooth as pessisle.

14. Neclude and install cthe retainer studs if thev
have bSeen removed. Torgue s L0 fi-lbs,
sastallation

Reactar Cavisy Watsr Seal

Note: The reactar cavity wvater seal ring is
segmented ints four sections: Zfach sectisn
i3 %2 De sealad 3y a prefasriczated gaske: of
closed cell necprene fzam. This facilitates
the sealing effsctiveness cver the antir
range of cperating srassures without the use
of Dbolts for precompressicn of tne gaskets.

ie cable, air ducts, and insulatisn must Se
removed from the vessel head Ref. ...

2. The supplemental (Benelex) neutrsa shielding wuss
e removed (Refs. 3 and §).

3. Align the first segnent with the neutrsn decector
hole.

4. Set down the segment with e 2.0, en ke
refueiing cavity liner e=sedded ring and the 1.0
sn  the reactar flange. The segment snould extend
equal distances (2 L/2" Z) cver totn the embedded

 fing and reactor vessel flange.

Note: To aid ia zlacement 2f sach segrent,
the refueling seal zlacement jages
(Ref. 8, OCetail 10) should e used.
Simulsanecus usge of tue gages, one near
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either end of each seguent alsng :the
cuter diameter, will ensure gsroper
spacing. (See Attachment £, Figure 1

_-:;-_

for proper placement of gage.) femove cage blocks leve)
after seal nl_acement.
Subsequent segments shall DSe installed in
acecordance with steps 7.2.4, The gzag
between the ends of the metal pertisns of the
segments will Se approximately I in.
Note: Care should Se exersised .n placing the
last ring t3 aveid pinching the gaskets
er damaging the seal. NOT SLIDT STEmOUTS
Test it the radial seals and cthe retairar a1 ?4,(,-,

slamping bars. When all pieces are praperly
aligned, remcve the radial seals.

Yeasure the gJap in the jaskets and, using the

tool illustrated in Ref. 3, Detail L1, cut vedges

B0 fit the gap. Use Ref. 9, Sheet 2 and .
attachment F for guidance.

Coat ne sides of the wedges with adhesive and install
(See Ref. 3, Sheet 2). Adhesive %o te IM-No. 1711.
Install “he radial seals and retainer Gsars.
Install the vashers and nuts for the retainer

bars and thread the nuts %o a loose fit.

Sighsen 2B TRESALNEr Dar nuts %0 achieve L/4 o
Fasket compressicn, Sut no mere than 25 fi-l5 per
nue.

Note: Ensure ‘the overlapping gaske: szn i2e
radial seal csntacts the sp 3f the
main gasket. Caulk this Line of contact with adhesive.

Installation and Testin

Easure all tcels and materials are rameved fram
the refueling cavity prisr %2 removing the
tactor vessel nead and that the arss neets all
SLC cleanliness requirements.

Fill che refusling cavizy until the seal ring is
Barely covered and menitsr leakage.
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5 If leakage is less than the maximum flow rate that 2 temporary
recirculation system has the acility =0 overcome: Qr 12 leatage is
less than ] gpm (based on use of permarently insta..ed eCuiznent !
instead of the temporary recirsulation system, and 50 percent '
capacity of the liguid waste evaporator, LW-ZV-i, continue %0 |
£ill cthe cavity. '

|

é. Monitor leakage during she fill., 1r¢ leakage axceeds =lie natinum | le
for_wnighe ion i3 in service frow Step I e
above:; or if the leak rate does not segin %o subside aeticeanly
as refueling cavity water level i3 increased cver Stap 3 -
above: Stop the filling operation, drain the cavity, rezair tie |
leaks using the adhesive as a caulk, and repeat Staps I and 3 |
when the adhesive nas dried.

Caution: If sump pump CA-P-35 remains on for 2 ainuces or i
more, the leakage is in excess of 3 gpm.  Indicating -«
lights for DA-P-3 located on nain soncrol scazd. “

L
Mota: As the cavity is filled, leakage shoulu

decrease due %0 the weight of the water

AMpraving the seal.

7.4 Aeactor Caviiy Water Seal Femcval
1. DOrain the refusling zavity.
|

A Remove the radial seals and rectainer sars.

3. Using & imife or scissers %3 prevent tearing the
main gusket, Sut tircugh the wedges nstalled o
step 7.2.9.

4. Lif% the segments u%.
5. Place thirsad pratectors sn the recainer sctuds,

§. Move the segments 3 thelir sisrage area and
suppert tlem <on crilEing t2 grevent  jasket

camage.

7. Qut the wvedges out while removing s Little of
the main gasket as pessizle.

3. Cne aof the solvents listed in step 7.1.1 (with
the exception of the Iscprepyl Alcshel) shauld be
used %o remeve any adnesive remaining sn the
embedded ring and resctsr flange.
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e S (% PROOUCT SPECIFICATION

ot ¢

o 2N - . - . -
1PN, S b il b & » l-“~0~~ A BRag SErwrte . e
a4z Preer AT Sabitagy e A I Y L ':'. DATED:
> : o &S ";.A""':;W QTTCOBER 1, 1966
ogs & o3 A -‘ 0 WS, - .‘CJI- a‘

DESCRIPTION: ‘

o A lignt colored. Nigh STENGIN AGNesIve with 4 aNg UGk rANGA Dnes TLICKY Nas excenent water. ol and
Jease wmsANCe |
* Bonas Neoorens. ratumsl, reciam, 58.8 and Bury! ADDer 0 oSt subsTEtes.

PHYSICAL PROPERTIES |

3ASE ' NET WEIGHT | CONSISTENCY
Paiycrioroorene 7.4 Iba./gal. ' Megium Sy~up
SCLVENT ' FLASH POINT VISCOSITY (APPAOX.) '
Aromans, Alignatie -14'F 2800 cos '
cSLoR | SOUDS CONTENT | BROOKMELD VISCOSIMETER |
“an ' (APPRQX.) AVE »3 sp. & 20 r2m
6% |

APPLICAT ON CHARACTERISTICS

METHOD COVERAGT BONDING RANGE
Brush or Tlow (1 MIL BAY BiLM) (10 Mil Wet Fiim, 2 Surfaces)
438 sa. fu/gal. | Jo to 20 Minutes

»

EQUIPMENT SUGGESTICNS

§ gnilon sail disoennng sywtem:
1. Pumpe 8! 00 douBie scang dmi crecx e sume 1.0 cugie renes/ cvaie, 17w meter
L Pemer—S.nqte ~oer ‘siow iate
1 fguiement«Giacs Voow 128.454 rrvam woieh neludes
Monam Pumo 10ael *i04. 102 — Moes ndustres Lreein EAgineenng 100 ArQ TIrEoranen Mese urtiM seyigment, |

98 gaiien drum disgenuing ryetem: l
| 1. Sumo=51 e |

i Prmer—inauetor e |
' 3 fauiement«Gisco 51 Vonarm. Moaw ¢124.127 amh 3 +10AA00 Nauetore Mias Aduses Lnewn Ingineenng ang|
Arg Corverinon TaRe LA SEUIBMeNt

Accassorien: l
|
|
|

1. Mosew Samuel Maore Synflen "oee of sauiveient CCO @ ~OMING Dreasure Minmum.
L Pow gur=Gace Moas s203.420 with & 4" Up of sauiveient
Chemical renstancs rsguirements:

1, Symhene Metenais A LOMIET AR (N ACREEIVE MUSE DO FSRELINT 19 KBNS AN IEMANE 10vanIL Samper Aien ne
Tefan are wggestea

Adhesives, Costings and Szsisrs Division Em

190) WUBEGN NBAS 1T Saul WINN IS Pugnl 137110 alia 2900 03
e

Ale!
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QROPUCT SPECIFICATION .
. Scoicn-Grip
€ AussEr
ADHESIVE
Na. 1711

PERFORMANCE CHARACTERISTICS

180° PEEL STRENGTH QOVERLAP SHEAR STRENGTH
Canvas/Steel %"* Birch/Birch

Time Test Vaiue Time Test Value
@ 75°F. Temp. {18s./in. width) @ 75°F. Temp. (1bs./sq. in.)

1day | 7JS°F l 10.5 2 wk. 75°F ‘ 238
i
|
|

3 days 78°F. 16.5 3 wk. 75°F. 32
S cays 75°E. 25 after 3 wk. | =20°F, ! 848
7 cays i 75°E 1 after 3 wk. | 180°F. | 34
2wk 75°F. 32 after 3 wk, | 225°F. | 186
3 wk. 75°E.
after 3 wk. | =30°F,
after 3wk, | 150°F.
after 3 wk. 180°F.

TORAGE AND HANDLING -~

e ——— —ve campe:

Store procuct at 50-80°F. for maximum storage life. Higher temperatures recucs ncrmal
| storage life. Lower temperatures cause increased viscosity of 3 tempcorary nature. Rctate
stock on a “first in-first out”’ Basis. Ucon request, your 3M Achesives, Coatings and
Seaiers Sales Recresantative wmil De cleased to0 acvisa you cf the anticicated sneif life cf
this precuct uncer tne siorace cconditicns in your plant

Clean-up can be acsompusned with Scotch-Grip Sranc Scivent Ne. 2. 'When using
scivents for ciean-us, it 's ssential that grocer precautionary meausures for hancling
such matenais e ctservec.

ICC SHIPPING CLASSIFICATICN: Achesive Caments, {01, Red lacel requirecd.

.
@

-

DANGER! EXTREMELY FLAMMABLE

Sefore using, extinguish ail Tames ang iict lights, Use only in weil ventiated
areas. During apgiicaton and unti vapors are gone, keeo Sroguct and its vacers
away frem heat sgcarxs and flame. Aveid using sgark producing slecincai
equipment SUCh as switches, acoliances, etc. Keep container cicsed wnen not
n yse.

IMPORTANT NOTICE TO PURCHASER

All statements. technical informaticn and reacommencations contdined herein are tased

on tests we celieve 0 De refiable, but the accuracy or compieteness thereof is not guar-

anteed. anc the ‘cilcwing is mace in lieu of ail warranties, axoress cr impliec:

Seiler's ana manufaciurer's oniy cciigation snail Ce t0 reciace such gquanuty of the |

procuct proved o te defective. Neither sailer ncr manufaciurer shall Se liacie for any in- |

r | jury, lcss or damage, cirec: or consecuential, arising out of the use of or the inability 1¢ |

i . use the crocuct Sefcre using, user shail cetermine the suitasiiity of the creduct for nis in- |
. enced use, and usar assumes 2il nisk arc liacility wnatscever in connection therswith, | -
| No statement or recammsancaticn not containeg nerein snail have any ferce or effect
| uniess in an agreement signec v officers of seiler 3nd manufacturer.
]
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Information about
Jilicone Elastomers. .

i
™I '
DESCRIPTION e - . & 2 - :
— ~Ld — 1\ =/ : r A e o

SILASTIC® 732 ATV achesive/ SILASTIC® 732 RTV ADHESIVE/SEALANT |

- . 1 |

sealant is 2 casie-iike. one- Typ@.covvnn. ssassaseessatsns svneasene eeees SNE=DAR, vuicani2ing silicsne rusoer |
component Mmatanal which cureso PRGOS PO &5 oo 5 5500050 5o sanion s o oewminesn Dk g d Neasiumeing saste
a 'ough, rutcery sailid when OB ias s csinisianores PRI SRS Cures at rsom termceralure, 20 axsosure 19

exp0ged ‘' Mmoisture in the gir,
Since it wiil not fiow of its cwn

surfaces without sagging, siumeing,

watler vapor in iNe dir, iving oM 3 smail
amount &l aceus 2cd

weight, this sealant can Se aoclied Soecial Procerties . ....ovvanens vessssss May De appliec cverteac or 22 sicewail
cvernead or on sicawall joints ang joints ane surtaces: ~il ASt 523§ 3r mun it
Primary USeS......ccoouue sesssrraninn e cese General purscse teanng InC 0nSiNng |

|}

or running cff. it will aghere 10
clean metai, giass, most yoes of
" wegd, silicsne resin, vuicanized
siiccne rutter, ceramic, natural
and syninstic fiter, 3s weil as
painted and many plastic surtaces.

SILASTIC 732 ATV achesive/
sealant has jcood resistance 10
weatlhering, vibraticn, moisture,
gione, ang extreme 'emgeratures, it
may be 2pplied in sud-zero weatner
without (0ss 2f extrusicn cr ahysical
pragerty characieristcs. Fully
cured SILASTIC 732 8T/ achesive/
sealant can e usec or exienced
per'ods at ‘emgeratyures U 10 480 F
(232 C), ang for shcrer serocs, as
tigh as 00 7 1250 C). Tests have
shown that even after two menths
81 450 F (222 C) ¢r uz o one weex
2t 800 F (220 C), tne seaian?
remains russery, Grapns | ang |l
illustrate the effects of neatung
uson the peel strength (180 cegree
peel on primeg Alclac 2024
sluminum panels) anc ygon tie
uitimate eionganicn (measured
pcsorcing 1o ASTM D 412).

SILASTIC 722 ATV achusive/
sealant is availasie 10 3 vanety of
cslors inciugding aiummnym, DIack,
clear, 3n< whito

USES
SILASTIC 722 R™ achdsive/

sealant 1s primariy ysed for:

€181 Cow Carmng Corparanon

as 3 space-filling ~Joser acnesive
or 3 formeg1n-2:ace jasxet

e Aghering auto and acgliance
trim, incluging metal, ‘atne, ang
tagric-cackec ;.astcs

e Sonding gaskets in heating and
refrigeraticn units

e Attaching screwiess dracket!s Cr
namepgiates, and tacking plasuc
matenais 1o metal

o Sealing mngcws in cven Soers
andg flues on o8 asoliances,
flangec pige [cints, access Socrs

s Fermeg-in-piace jasxet 'or gear
BDoxes, CoMOoressors, JUMEs

o Sealing trailers, truck cacs

e Soncing and sealing appliance
sarts

e Boncing signs and sign letters
o Aatiabrasion coating

e Sealing sf marnne cazins and
wINncows

e Filleting and caulking oints in
sheeimetal siacks, cuctwork, anc
eguipment housings

HOW TO USE
Applying the Materfai:
Tack-Fene Time

SILAST . ¢ 732 8TV
sealan. .: sugphed

14 7
7 ”~

(53

chesive/
!

acy-lS-use.

-~
0

"
Cint e T &

Uncer pressure, it fic'ws reacily
from its centairer. The casiaeixe
consistency maxas it 2asv ': were:
a spatula or woccen Lac san Se
used ‘or cgiing he St..-z..l.

The cure cregresses nwarg ‘rem
the surfacs. At corgulichs ot at
least 78 £ (24 C) ang £Q sercent
relative hum:gily, ‘e seaiant ‘ormg
a lack-iree sxin with.n 28 minures.
Tooling is not Sraguca: anegs "Mus
skin Segins /Srming, ang smSuiC Te
compietes witnin £ 10 10 minytes of
agplicaticn, even "gyLzh (NS May
require ailerna: e serogs of
applying 3nS 1SOUNG. w.xewite, 4
masking !2ce nas seen Jseg 2
mark off an area, ! snouis Se
removes Sefore tNe !aCkeiree

skin forms.

Cure Time

Cure time is alfeciag oy relative
humigity, cegree ¢f contirement,
and cross-sacuena! tmickness O Re
sealant. Seclicns u2 '9 ' 3ureh
thick Became russery SIS N
acout 24 Rours 3! '2CM
temperature 3t 20 sersent raiative
AumMIGity. Loss racisiure content
reguceas it shigntiy. in 24 curs,
seCHONS Us 10 /3wngh thuck fure
10 3 ruSher with 3 Shore A

Bi-l




TYPICAL PRCPERTIES . - -
These vaiues are not Intendad for use In pregaring specifications.
As Suppiled. :

COolOrS oo iivanrinsenneea Aluminum, black, ciear, and wnite
Specific Gravity at 77 F (25 C) 1.04
Extrusion Rate {'i-inch ontice, X0 ssi

S DIRRDUTR), BMBMID .. s s sanarsissonsisrssasscuses 3B
Flow Rate (sag or siump on ‘4 x 4-in

DD W S insnss sosnsisas s sopasssssanivuotisssnanes MB
Tack:Free Time at 77 F (25 C) ane 5C% AH, min ... 10 - 20
Cure Time ltT?F’ZSC)md 2% AH (Hein

As Cured® — Physical

B )
) .

ASTM D678 Durometer Harcness, ShEre A, 2CiNtS ...cvovirervncses 30
ASTI D 412  Tensie Streng:h, o8i (MMP2) .c.cvveesccsrecsecacscasss 350
ABTM D412 - BONgatOn. "/S8Mt..o.voicosssasrosssnnismsasaressss SO0
ASTM D 748 Sr'...o POINL COQTEeS ....cvcvvvvvnrvscnnass 100 F (573 Q)

ASTM D 2137A Veiume Csefficient of Thenmal Sxzansicn,
R1w2120w0C
Thermai Concuctivity, cav(em) (Cegrees C)
R = ' i b ol TR s il wcm ww ek b s b O S
STU cer (it) (cegrees F) (hr) ..

As Curag*® — Elaciricai

9.3 x 10~

R Y

ssssevessssnassasssnss Gall

ASTM D 257 Voiume Resistivity, ONMCM ...cvvvvesasossnsses 1.5 X 10"
. ASTM D 148 Qistestric Strangth,”® vORW/MIL .....ccicesatsersosccse 580
ASTM D 1§ Cielecine Caonstant,

ST IENE 4 25655 vansanvinin ssasiveivivesy visuess il
ASTM D 150 Cissipation Facior.

AP siv- irsssisssrssssranesevassiaprinssie G TD
BRID TR .o iiivcssarsoninrnsiibansisnaasibovans NIIIS
BTN R oo sv i sssmanianbrnsssvssrnnsssvsnsiava SIAEID
*Measurec on 3.128wn-tmicx uact arer 72 nry/ 7T F (23 C) ang 0% AM.
tAller vuicamizing T2 RreTT € C) anc 50% AH in L 8«n-thicx sross sactien.
**ES-mil ‘Nickness, 1 éwn AS'V eeciraces :n S, rasi nse.
Soecilication Wrisrs: Plesse contact Cow Coming Carcoration, Micland,
Michigan, Selore writing speciiications on this procuct
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durometer hardnress rating of asout
25 points. Alter 3 days at ro2m
temperatyre, Mis curcmerer
harcness ieve!s off '3 ascut 20
goints,

C

ILASTIC ™22

in agplications where S
RTV achesivessealant may =2 zartly
or iotaily confined cunng cure, 'ne
lime requireg !or preger cure s -
seneraily lenginenec Sy 'ne zegree
of confinement. it s 2os3izla, witn
absclute corfinement, =3t cure will
not be compieted. The resuit is_tne-— "
scitening of ‘he seatant at erevated
iemzeraiures. Metai-1g-metal sanrcs
SNQUIC NGOt overiag mere tman sre
ingh. Svery asplicatien inveiving
confinement curing sure snsuis se
therougnly esieg ze!sr
commersializaten.
Curing time incresses mitn tne
thickness of (~e sesiant, A 1/2-n¢!
tCss seclicn, ‘Sr examoie, —ay
require J or 4 cays ‘cr comaisie
scligificalion, =“cwever, 'ra 2.re
will have sene!raiag ne syuler
1/8-inch in atout 34 hours.

Achered 'C gi2ss. Mmetal, or most
woecs, SILASTIC 7232 ATV

achesivesseaiant nas 3 ~y2:ca! s2a! £
strength of 20 souncs e’ ingn,

Tge S
’
awrn

after 72 hours at roem tem

cc"ar ven o <. $neg cure 1§
du -] :'c literstier of 1232 1.
This ocer cisanotears as :me cure
progresses, anc s ~2! s2'22132;
atter the cure is cSmaiate. %

CAUTICN

On contac!, uncured saaiart z2.z88
irritation, Aveig S2r1aCt wiin 2y as
and skin, Contag: ers w~earers '3x@
acgrooriate arecaviens. (N CASE
CF CCNTALT, 'Iusn eyes witn
water. Cail a snysic:an. Remcve
from skia with Sry 3!2:N Cr 2azser
owel. Sealant rai@ases ac2iiC a2
(vinegar-iike sgor) gunng cure.
KESP QUT OF REACH CF

CHILSREN.

8onaing

1. Theroughly cican 3ng Cegrelse
metad anc £lastic Surtases, nen

ssue

rinse ail sur'sces, exceot Sl
with 3ceicne. RusSser suriices
shoulg 2¢ reusnenec with

sancpaper.
acotong. Follcw he Sreciy!

SSARLIINGT

given on sqivent S5

»

~e
s

o ¢

3 i
et &

2. For sironger. mero yriigrm

bonds, 3poiy a thn Lim gl
- ~
“ | - /
d ‘ —

oY " S . T T A

Ren wigeC wilh P



'3

OCW COARMING? 1202 prirae caat
10 all surfaces excoptruoter ang

. siliccne rusoer. Allow 19 aar-dq for

! 30 10 45 minutes at roem
temperature. (Sull instructions are
proviced with the anime c2al.)
CAUTICH: DOW CTRMNING 1200
prime ccat is ‘ammacie ang has no
FCA status. <2e2 away rem neat
and cpen flames. Use cniy with
adequate ventlaucn,

3. Apply SILASTIC T22 ATV
achesive/seatant 'o the pracared
surface in a uniferm tnickness. Sest
achesion is oStained with @ 15-'2 20-
mil glue line, In inJse sases wners
the achesive is used Satween 'wo
surfaces, sut the secong surace in
dlace, ysing encugn sressure 'o
displace 1ne air 34 not the
achesive,

4, Let the unit siang yncisturted at
rocm temgoerature 10 cure.

Sealing

Using SiLASTIC 732 ®7/ 2chesives
sealant in sealing aczlicaticns
follows acoroximataty ‘ne same
step-Dy-2i80 orocecures 18 autiined
for Songing agpucations. After
preganng (Ne surmices ang primung
where requirec, he seaiant s
apolied Dy forcing it into the joint
or seam !¢ obtain fuil cartact
betwesn seaiint anc surfaces.

Estimating

For sstimating ssaiant require-
ments, muitisty zailens 3y 123 fluie
ounces anc civics by ‘Ne canrncge
size, Examoie: 11 gailens requireg
x 128 fluic cunces = 14028 <= 10.3-fluid

ounce cariricge = 137 carncges
requirec.

Using the Takle

Example: Fing how Much seaiant is
required for 2 joint /3 inen wide,
1/8 inch ceep ana atout 225 feet in
overail lengtn. Reacing Zown the
width column heaceg “3/8" 1o the
depth line markeg “1/8.” gives a
vaiue of 0.2S. This is :ne ameunt of
sealant, in gallons, reguired 'or a
jeint 3/8 ineh x 1/8 ingh x 100 !cet
in length. For the jcint specified.
225 feet in lengm, muitipty 3y 225
over 100, or 2.25: 028 x 2.2
galions. To convent tmus 10
canngges. see estimaung

25 1 0.55 -

eCN-K10-1-2:6
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FDA STATUS UL STATUS
When fuily cureg and wasneag, SILASTIC 732 AT/ acresive/
SILASTIC 732 ATV achesive/ ssalant is recognizes 3y

sealant mee!s ‘ne reguirements of
FOA Peguiatien No. 21 CFR

177 25CC (fermerty 121.28482)
suSject 10 enc Jse camgoiisnce with
any agplicacie ‘otai extractives
limitations.

NSF STATUS

SILASTIC 732 3TV achesive/
sealant is iisteg v '~e Naticral
Sanitation Founcanen uncer ‘ne
critena C2 !or ciree: contase
with feee.

USDA STATUS
LSILASTIC 732 STV achesives

sealant is av..tﬂcn::" Oy the Umited
States Cepartment ot Agricuiture

for use in Federaily insgeciec meat
and poulitry plants.

Lngerwriters LatScraicnes ‘or
service 10 382 ¥ (150 C) whera

siCNGIUCN 'S NCL essential.

SPECIFICATIONS

SILASTIC 722 ¢ cres.ve/
sealant is .cmcr-oc 12 meet ‘he
requirements of MIL-A8708A,
Amenc 2, Type 1.

SHIPPING LIMITATICNS

*None.

STORAGE AND SHELF LIFE
When sioreg in 2r'g N3l Lngoenes

coniainers at or 2eisw 30 7 (32 2.
SILASTIC 722 2TV acresives
seziant has a sne'! e of 12 monins
from cate of shipment. Ccnidiners

TABLE I: ESTIMATING THE AMOUNT CF SEALANT

WIDTH, inches

w2 | vl e | 2nsf we |l svsl a8l tosl 12| w8 | wa r |
132 ) 064 | 001 | 002 ) 0231 964 | 3¢t 026! 5071 3C8) 06} 913+ 318
of 16| 001 | 002 224 328 208 3} 9321 6:¢] 98 3291 2281 233
5 ve | 962} 254 cca ) 02! 018 0291 228 €391 333 24| 24) s
;iwsnoc::::'.::tz egi 923} s 932 Qa3 { 649f S0} 33 :

;'Ei s | 004 ; 268 | 38 338) 323} sa9 ) 052} 3¢8| 283 294
OIFeVe) o8 | 010! 222 2311 sa 381} 071 | Gexl 163] 1221 143}
38 | 266 | 012 328 33°1 349 a3t ase| o8] 122 147 9 |

" >

AT T =
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eCN=4i(0-1-CE0
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shouid aiways be kept sealeQ when Ycu shouid therougnly test any
rotin uze, Alter a container mas praposed use of our pregucts and
deen cpened, a piug of cured indeoencent!y conciude satisfaciory =
matenal may form in the nozzle or pearmance n your apc,zaticn. ’\
lupe tip dunng storage. ‘When reacy Likewise, i the manner in wnich
0 reuse, unscrew nozzie ang Qur products are ysed recuires
remove cured plug. Rcmamwg governmental aggroval or
sealant is reacy to use. ciearance, you must obtain i,
Oow Corning warrants znily that i's
A H .
PACKAGING products will meet s ssecifica- e
SILASTIC 722 ATV achesive/ tions. There is no warranty of e
seaiant is availacie in 3- ang merchantadility of fitness for use.
4.7-M1 oz (20 ana 138 mL) tudes, ACr any other express or imglied : -
10.3-11 0z (305 mi) cartricges, ang warranties. The users exclusive T o
45- and 52-gal (17- ana-197+) remecy and Cow Corning's soie ’
containers, net weight. liability is limiteg 10 refung 2t 'me
purchase price or resiacement of
USERS PLEASE READ , any 3reQuct shewn 1o za ainerwmise
The information and za:a containeg han as warrantea. Jcw Corning
herein are deiieved (o0 de accurate will 2ot Ce liapie for incicentat or
and reliatle: however, it is the consaquential camages cf any «nea.
user's rps:onszbniar{ o Cetarmine Suggestions of uses snouic net =
Suitability of use. Sinca taken as incucements 10 nfringe
Cow Corning cannot <acw all of any catents.
the uses 1o which i3 oracuc:s may
Be put or the conciticns of use, it
makes no warranties concarming
the fitness or suitasuity of its -
preducts fer a carticular use or
purpese. x
&
™
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Je0e No, 172727.70
BVFP Yo, S2=4

ATTACEMENT C

Cleanisz Muids

dpproved volatile solvezts: Metayl Alccmel, ZItayl ilcozel,
Isopropyl ilcchol, Acetcome, Tolueme, Varsol 4y Dcvancl I3,
and Stoddard Solvent 1CC-110, Solvents shall he technical
gTade, either zew or recdistilled,

Toluene zay ce used Zor remcval of siliccre greases., Tarazol
4 and Stoddard Solvent leave a petroleum filn waish =ust e
Temcoved Dy wipgiog with alcchol, acetcnme, or Dowazmel IE,

Special care szall Se taken %o imsure thas all Tederal ,
state, axd samufacturers safety precauticns are  cbserved
wBen using volatils sclvents. Reccmmendad safety relsted
data is atiaczed in Tatle I.
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TABLE | J.0. No. 13387.7%
BVPP No. 62-4
SAFETY RELATED DATA FOR APPROVED SOLVENTS
Flammable Threshold PFresh Alr
Flash Limits Ft~ Vaper/ Vapor Limit Recirculation
Point s gal. Sol'n Pensity Value* Factoy**
(°F) (Vol .\) 880°F (alr=1.0) (ppm) (Ft™/gel . sol'n)
Mcthyt Alcohol 52 6.7-36.0 81 1.t 00 405,000
Ethyl Alcohol 55 3.3-19.0 56 1.59 1000 56,000
Isopropyl Alcohol 53 2.0-12.0 413 2.07 400 107,000
Acetone 0 2.6-13.0 45 2.00 1000 45,000
Toluene 45 1.2-7.0 3l 3.1/ 200 155,000
Varsol 4 140 0.8-6.0 17 5.29 S00 v 34,000
Bouanol EB 141 1.1-10.6 25 3.60 50 | 500,000
Stoddard Solvents 100-110 0.85.0 20 5.0 SO0 40,000

“ihreshold Limit Values are cstablished by the American Conference of Governmental Industrial Hyglenists and
are accepted guidciTnes for OSHA.  These values are ostablished wssming an 8 hour/day cxposure. At or below
these levels, there is Hittle Likelihood of (11 effects 10 healthy individuals.

“*Fresh Air Recivculation Factor multipiled by the number of gallons of solvents used par unit time will provide
the cubic Tect of Tresh air which wost be replaced, in 8 closed arca In that seme perfod of time. The
cquatton from which the factor was derived is presented below.

i vapor/gation sobution) (gatlons wscd/unit time) < volume (10) of fresh air voquired/unit time
Threshold Limit Value
LLOoa, 000

cl1-2



ATT" HAMENT D JO No, 13387 7C
susarea STONE L WE3STER INGINEZAING CORPORATION BVPP No_82- 4
| PAGE L& L |

ASSIM BLY ARRANGZ MENT

NCTRES:LINSICE SIAMETER Sim
- - J TLAQ AUT AAS NG Sfacse AL, 2 - oA -
CSESMENT AdD GASWET CER BETWEEN THRE Awng

A’- WEGT FABRICATED 3Y CuvmnNG LENST-ulSE FRors o oF ™E
EXTRA RADIAL SEAL GASKETS

. NQT 7O SCALS

| PCWER NOUSTRY GRCLP | TITLE

:\3;\""‘ ~a ICLENT B L2
5 .V\ \ - ! e e
| 8y | oare | o e T bl A R i |PRCJEST 2,33 N
= -
"E?:RE: e’ Iy /S s l 0. NO -~ @, =y
- ! S;. -~ - q A s s Jreis :-\ - t"“F
IHECXES Cie 1o/ bl AR ANGEMENT | QD ISSVED 3Y « T A RAS)
;A”'Ov!:»'--.c:«’ ;‘-';.'_",* ‘;EE: v Lo9s.81 - ;.:.N--C . ICATE TANUARY 1/ 13=2
REVISIONS 3Y | DES T | DL - L 1D ) - | D D NUMBER
1 T~ — ;5 Q.- . - 2%
| SATE ';_2;_’,“ ! \‘ "C-‘._g/i ; o P S f.- i A 2

Ol



JONo 122872 70

szt STONE £ WE3STER ENGINEERING CORPCRATION BVER Neo_e2-4
= PAGE WEE 2
\ WECGE FABRI0AT Ian
s " TRIM GASKETS OV STAMENTS AS Smown
- .: — :‘;:N‘f“-b SEGMENTS N The BCTTOM oF
< : S EVSLING CAVITY AROUND T g R
| E ot gy EACT™
b | 2 MGAsS LT wenag SHAMED ClEMNGS A
HE GAeeES RTETWA EN sEsmELTS
4 uTuerae = =
o | = T APILY Scorer-5a1P ADHEQVE NO.ITI
- | [2.Te Lonl@ Sings o WECEE aD e,
i
e2
i e SevCarn Lgees covs 3€ "o
1 O vARIOUS NO s Ay CinSansions
i AND TR.AL #
1
! : " .* 1
| T
E I e B
| | e !
| )
‘ i
.: I
i
|
|
1 s —leosEY =i,
| N EOPLOE Pasl il
| B ‘ NViEw A=A
| i l ! NOTE S I NeMINAL Simgnmont WiLL VAN
‘ s z t W Am._:ummv-en
; CRINTATION SE™E SEamoNTS
| if RS INSTAULD. THE TxemanSiomig

! PLAN Liew

A
= MAZLED ()
@) Srown ¥ Tauag
T THE el EVFIADING DM ENSIONS

MW THE QAP @D TaE SEWTENT
‘ GAsSkE™ R ¥
‘ WECEE 2 WEDNAZT ~Ay = FTARRICATIAON JA\F ScALz
| POWER INCUSTRY GACUP | TITLE ICLENT D~
. - r— | A — ]
| 8y | carg | NBACTCSR CAVITY WATE A (PRCJEST By, P Ll @ |
SREDARED T la /! sl SEAL v vo. |\ Lt .S |
el R U7 vk, d SPLCET ARRANGEMENT  (Dissueoevc= o2z A
APOROVED | 7, |/ .4 CATE TANUARY 1o S=~a
SE‘I'S:CNS .3'.‘? 3" i:’ig""r } 5‘1::,« ;9 ('D 9 INUMBER
lcare 22 | o N5 ‘ s | VLGIC. S1-3K-N-23
Oi-2



STONE & WEBSTER ENGINEERING CCRPORATION

5 - - ;
ey ik J.0. No. 13387.70 |
m? ”o. 62" 4 !
3 .
] An‘m - 3
] :
, REFUELING SEAL
| PLACDENT GACE ———
/—— SEQENTED SEAL |
f |
? / ]
’ é !
‘ . o | RS
! - % |
] : VN
TR = | ?
V4 ‘\ 1 \ L ——
! \ | |
| ’ *s f i
! f':isz:- s — /A’ \\ i |
| _/\'. L | ;
, SPACTR VI ﬂ'/«-,} J [ |
| ‘ i
e TR '
Aaector Tessel Tlange § |
n
i ;
; |
! §
1 |
| ,
s 0 i
i |
! ! )
| I 7
i | |
| | ;
l 5
1’ |
i
k |
|
| OATE | p | | | TITLE: |nEm
] 2~ — -y !
et L PR VY LT SEIGENTID SZAL |
| cwEcx| 8| lof |3 |2| (1] AFFANCRET isxz?cn .
Lapen | | R s TEmE | | Tigure

A 5218.9



1.

2.
e

-
Se

veO. Ne. 13387.7C
SVPP No, 82-4

ATTACEMENT ¥

g;,—-cz:' ons For Use Cf Gaskst Custing Tcol

The cut «wdill be cleaner if ithe gasiket is cut through
the closed cell sponge %c the necprena.

Measure and aarik cut lize,

Draw cutiing edge across cut lize %o oreax skia of
gasket.

Place cutting edge alcng cut lize.

Striks top of handle ith a 2 1b. kazmer.

Note: T%ood sbould te placed uxder the gasicet wnile

cutting to preserve cutiing edge.

N



SVPP No. $3=0 DCP No. 0216 J.O. No. 12690.51 0.F.R. No. 12333

3.0 DESIGN
3.1 System Regui
3.%1% Function

The function of the reactor cavity watar seal
is to prevent water which fills the reactor
vessel and cavity leaving the reactor
refueling cavity during refueling.

NOTE: The water is required to provide
personnel radiation shielding during
refueling.

Desi R i emen

3.1.2.% Process Requirements
Not applicable

3.1.2.2 Structuzal Requifeoments (Ref. &)
A. Material

1. Plate = AST™ A2480 Type 304
y 4 Bar = AST™: AS?79 Type 308
3. Bolts - #10 stainlass steel
Q. Studs and Nuts - &4lo staa-
less steel
S Gasket - Neoprene
{80 durometer)

Maxizum seal load 252.3 1lb/in
due to a 27 ft  hydrostatic
head.

System Confi ation and Essentia
Yeaturss

A. ™o covered ovenings are
provided for access O the
neutron detectors.

Three lugs are provided on each
segment for lifting purposes.

T™e seal ring consists of four
sequments for sipplified
handling and for transporting

8 of 13 Issue Date >/ 77°




BVPP No. $4-0

DCP No. 0216

J.0. WO, 1 0,51 C.F.E. Bo. 123531

intc the containment via the
personnel hatch.

Pour splice plates are provided
and will be locatsd over tde
radial seals.

Leakage past the seal ring sbhould be
monitored during refueling. The
allowable leakage rate 1is

cne-half the capacity of <the
ligquid water evaporator with the
cavity fully flooded. (Ref. 5)

*lactrical Recuirement
Not applicable

Interfacing Systems
Not applicable

Quality Assurance

T™is modification is claszified as
QA Cat. IXI.

3 S ds

ASME II

ASME V

ASME VIII, Div. 1
AST™

SNT-TC-1A

Reg. Guide 1.13
Reg. Guide 1.39

Page 5 of 13 Issue Date 3/ /0%

—




BVPP No. 64-0 DCP No. 0216 J.0. No. 12690.51 O.F.E. No. 12531

3.1.2.10 Con on

During shipment the sealing surfaces
of the water seal will be <aped and

protected with cribbing.
3.2.mn

3.1.2.2

Not applicable

3.1.2.13 Pizre  Protection _or Resistance
Requirements

Scotch-Grip Adhesive No. 1711 is
highly flammable. Extra tire
ext s ahould be available, a
fire watch should be posted, and
there should be noO sparks or open
flame in the wvicinity when the
adhesi.= fuses ars present.

3.2 System Desion

3.2.‘

. Sl ¥
i g B e e .;
SRt G P g 2w
‘ P - W TR Tk, W
S * i ”,. fovs '
AL ¥ NI P e

Deta 3 3

The segmented Ieactor cavity water seal has
peen developed to replace the existing seal
which was defcrmed when dropped.

The secmented seal comes in four separate

ts which when installed will be
connected and sealed over the reactor vessel
cavity. Neoprene gaskets will Dbe used fox
sealing the ring. The sequented reactor
cavity water seal has several advantages owver
the one-piece ring used in the past.

A. The segmented ring can be dissassembled
and transported in and out of the
containment structure.

b. Each segment is moved separately thus
simplifying handling, maintenance, and
storage.
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‘ BVPP No. 64-0 DCP No. 0216 J.0. No. 12690.51 O.F.E. No. 12533

3.2.2

3.2.3

3.2"

3.2.5

C. Tclerances on * .2 sealing surfaces can be
relaxed. The segmented seal and the
softer, thicker gasket material i. uses
will absoard g‘n‘t amounts of
out-of-tolerance while still obtaining a
satisfactory seal. A

D. No circumferential Dbolting is required
thus reducing installation time.

E. The reactor flange and sealing surface at
the ashield wall 4 not need to De
drilled.

r. All seal material is affixed to the seal

plates allowing servicing of the gaskets
outside the reactor cavity.

G. With minor modification, the seal ring is
interchangeable with Unit 2 for use in an
emergency.

Performance Characteristics
Not applicable

Arrangement

The segmeuted reactor cavity water seal is
arrarged in a circle around the reactor
vessel. The inside diameter of the ring
rests on top of the reactor vessel flange and
the outside Aiameter of the ring rests on an
embedded ring at the top of the ahiald wall.

Component Design

. The seal ring is constructed of 1 in
thick AST™ A240 Type 308 steel and 4is
approximately 26 ft in diameter. Refer
20 Ref,. 3 for details.

2. Fasteners are constructed of 800 series

stainless steel to minimize gulling of
threads.

Electrical Power Systems
Not applicable
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. BVPP No. 68-0 DCP No. 0216 J.0. No. 12690.51 O.F.E. No. 12531

3.2.6 Construction Notas
1. The following shall not contribute lead,

mercury, sulfur, arsemic, or otber low A
melting point u—nuocmuw %
in other than trace asouwmts €O o
working fluid:
a. Tools used during construction and
eraction.
b. Lubricants, fluids used for
cleaning, and painted surfaces in .-
contact with the working floid.
¢. Corrosion preventatives, markinog e
fluids, packing materials, and s
materials used in handling the Mok
system components &t 2 :
3-207 € R abi ! i";‘.'f'h
Not applicable .
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INTRODUCTION

The segmented reactor cavity water scal ring which has been provided for o
Beaver Valley Power Station, Unit No. 1 under task 12690.51 is a new design.

It utilizes gaskets of laminated coamstruction counsisting of a relatively

soft (medium density, closed cell neoprene foam) material bonded to a

relatively hard (40 durcmeter necprene rubber) material in an effort to

provide a leaktight seal under the full range of water level in the refueling

cavity. This is accomplished without the use of any hold-down devices such

as bolts to precompress the gaskets.

There had been no prior experience with backfitting a reactor cavity water

seal on an operating plant. This results in the unique concepts of a

segmented seal and laminated gaskets. For the purposes of ensuring a good

gasket seal, arriving at a suitable configuration for sealing the ends of

the gaskets where the zegments join together, selecting workable adhesives 4
and caulks, and obtaiming a working experience with the physical properties

of the laminated gaskets, a testing program for the laminated gaskets was

devised.

The testing program consisted of leak and compression testing of the laminated e
gasket. A testing ring was designed that could be pressurized to simulate

the water pressure of the standing head of water in the refueling cavity

from the beginning of fill to full. Weights could also be added to simulate
gasket loading from the weight of the reactor cavity water seal. This rig

was used to leak test the gaskets and adhesives and arrive at the configuration
used to seal the splices in the gaskets between the segments. A soils
compression testing machine was used to test the load/ coampression characteris- o
tics of the gasket and was used to refine the gasket design. Flommadility

was also informally compared with paper.

BACKGROUND

Task No. 12690.51 was initiated to repair or replace the BVFS Unit No. 1
reactor cavity water seal ring which was dropped inside the containment
from a height greater than 25 feet (Reference 1). The damage to the riag
was investigated, and it was determined that it could not be straightened &
with a very high level of confidence in its sealing capability. At this

point, the optioa of repairing the damaged ring was weighed against the

option of procuring a replacement ring.

At the beginning of the investigation of the feasibility of the new ring,
several design criteria were set forth (Reference 2). Among these was the
desirability of the ring being boltless and sealing under its own weigit,
This was based on the imability to accurately determine the Jocation of the
existing bolt-holes in the embedded ring which constitutes the outside
diameter sealing surface (Refereances 3 and 4). This meant that a soft ¥
gasket would be necessary to provide a leaktight seal during the ioitial 3
stages of reactor cavity fill It was also believed a soft gaskel would be
excessively compressed under full load and that a harder gasket laminated
to the soft gasket would help absorb higher loads. The design which was
selected for testing was a 5/8 ia x & in cross section of medium density, 3
closed cell neoprene foam laminated to a 3/8 im x 4 in cross section ot
40 durometer neoprene rubber (Reference 5, page 5 of 5).
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LEAK TEST SUYMARY

The initial istent of the gasket tests was to test gasket materials prier
to finalizing the gasket design. However, the combined lead times for
nrocuring matervials for and building the leak test rig, testiog of the -
gaskets, and procuring the actual gaskets exceeded the time remaiping uotil

the scheduled refueling commencement date. This resulted in the seleclica s
of a gasket des.gn aud purchase of the gaskets to be a parallel effort to

testing. The testing was therefore a proof test of the basic gasket design. —

There was a zutal of six leak tests run usiog various splice arrangements,
adhesives, and an actual production run of gaskets. At no time did there
appear to be any leakage by the gaskets themselves. This was verified by
testing a specimen which was fr-» of splices that utilized no downward
preloading. The test conditions included rapid, slow, aod repeated pressuri-
zation/depressurization cycles, submergence for up to 30 days, pressurization
for up to & hours, and varying preloads with suspended weights. The final
configuration of 5/8 in x 1 1/2 in cross section foam with 3/8 1o x 4 1n
cross section neoprene rubber was also satisfactorily tested (Reference o, pe
page 5 of 5). .

Only two types of adhesives, Dow Cornin, Silastic 731 RTV Silicone Rubber s
Adhesive and Sealant and 3M Company Scotch-Grip No. 1711 Rubber Adhesive, e
vere tested. The 3M Company Scotch-Grip No. 1711 Rubber Adhesive was -
selected as the adhesive for attaching the gaskets to the ring. It maintained
a better bond during compression/decompression cvcles on the gasket, was

‘ much easier to remove, cheaper, and faster drying. .

The Silastic 731 RTV is aa air and humidity cure RITV rubber and as an =

adhesive it has very little exposure to air. Therefore, 1t never fully Sy

- cures when used between the gasket and the plate or as an adhesive for the
wedges used in the splices. Floodiag the cavity less thaa 25 hours after
application would result in the RTV being forced through the space it
occupies followed by leakage. The Scotch-Grip Rubber Adhesive could be
pressurized within three hours of application.

Several arrangements for sealing the splices in the gaskets where the >
segments come together were tried (Reference 7, pages 1 and 2 of 3). The A0
initial arrangement was to fill a small gap (3/4 in to | 10 wide) with some - R
type of elastic caulking agent. Three caulking arrangements were originally "f§~
tried involving three types of RTV rubber. One gap was filled with General '
Electric RTV-662 Silicone Liquid Rubber. This is a two-part, catalyst cure A
compound which cures to a hardness of about 60 durometer. One gap was ¥
filled with Dow Corning 3-6548 Silicone RTV Foam. This 1s a two-part, 3
catalyst cure compound which cures to a soft foam. The third arrangement 2
utilized a 1/4 in layer of Silastic 731 RTV and the remainder filled in ﬁ‘
with the 3-6548 RTV foam. This was an attempt to use a caulkiog arrangement f§§~
which would simulate the laminated gasket ﬁ';

.
: None of the caulking arrangements worked satisfactorily. The curing process »
i{, of both two-part RTV compounds was iuhibited by the release agent used 1n i
., the «+0 Jurometer neoprene. The release agent is added to extruded rubber d
to prevent sticking to the extrusion die. The RTV foam also exh:ibited >
insutficient strength when the test rig was pressurized. The one-part s
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RTV 731 cure time increases rapidly with thickness (i.e. 24 hours for
1/8 in thickness, 72 hours for 1/2 in thickness). Wher the two-part foam
vas laminated to the ome-part RTV-731, the RTV-731 inhibited the cure of
the foam.

A fourth method of sealing the gasket splices was used on the first test.

A wedge-shaped splice was made in the gasket and was filled with a similarly
shaped piece of the laminated gasket. The sides and mating surface with
the gasket plate were coated with the one-part Silastic RTV-731. Although
this splice alsc leaked the basic configuration seemed to offer the best
solution to sealing the gasket splices. The cause of the leakage was poor
cure of the RIV-731 due to a very small area exposed to atmosphere. Wwhen
the test rig was pressurized, the RTV was forced through the cracks between
the wedge and gasket uatil a leak path was established. It was believed
that a suitable adhesive would facilitate a leaktight splice using this
method.

The primary purpose of the second test was to pursue the concept of using a
wedge in the splices and finding a better adhesive. Two types of adhesive

were recommended by the 3-M Compaay for this type of applicationm, Scotch-Weld
Cyanoacrylate Adhesive CA-4 and Scotch-Grip Adhesive No. 1711. The Scotch-Weld
CA-4 was not considered suitable due to its extremely low viscosity and

rapid cure time. A high viscosity adhesive is desirable for allowing some
latitude on the fit-up of the gasket splices, and a cure time of 5 to

120 seconds is too fast for applying the 18.5 ft and 13 ft lengths of

gasket on the 0D and the ID ring segments. The Scotch-Grip Adhesive No. 1711
was used to attach the gaskets to the test plate and used to seasl wedges

into wedge-shaped splices. This adhesive, the wedge arrangement, and the
gaskets performed satisfactorily in all respects. There were many pressurization/
depressurization cycles performed at various rates during the week. The
preload was also varied frca zero to an amount sisulating the gasket load
equivalent to about 125 perceat of the weight of the reactor cavity valer

seal. The assembly remained submerged for eight days aud was again subjected
to several pressurization/depressurization cycles. At no time was there

sore than a slight weepage. When the gaskets were removed from the test

plate, approximately 90 percent of the adhesive remained on the gasket and

the residual adhesive on the stainless steel plate lifted off with relative
ease. The basic layout of medium density neoprene foam laminated to 40 durometer
neoprene, wedges at the gasket splices, and 3-M Company Scotch-Grip Adhesaive
No. 1711 was believed to be acceptable based on the test results. The

final wedge arrangement is shown in Ref. 7 (Appendix D).

The remainder of the leak testing was performed for the purpose of verifying
different aspects of the design and for the discovery of limitations which
could affect installation (degree of craftsmanship required, minimua dryiog
time prior to pressurizatiom, etc.).

The third test utilized a gasket with a continuocus perimeter (no splices)

and no preload. This was, therefore, solely a test of the laminated gasket
and Scotch-Grip adhesive under more severe than service conditions. There
were no radial cuts or splices so the only leakage possible would isolate

the dafficulty to the gasket materials and adhesive. At no time was there

any leakage during this test which included 12 pressurization/depressurization
cycles and lasted for three days.




The fourth and fifth tests were performed on gaskets taken from the actual
prodnction run which was delivered to the site. The fourth test was siaply

a veritication of previous test results using the same configuration,

including the lip seal, as the gaskets used on the reactor cavily water

seal. Wedges were used in the fourth test, and the test lasted Lor 30 days.
Pressurization/depressurization cycles were satisfactorily run at the end

of 30 days. The fifih test was to determine the degree of workmanship

necessary in formiry the wedges. Gaps between pieces of gasket were deliberately
left and caulked with the Scotch-Grip adhesive. The gaps varied from about

1/32 in wide to about 1/2 in wide, and their depth was equal to the 1 in
thickness of the laminated gasket. Gaps up to a width of 1/8 in could be

sealed by a single application of adhesive. Gaps <f up to 3/8 in wide

could be sealed by from 2 to 4 applications of adhesive depending on width.

For gaps larger than 3/8 in, repeated applications of adhesive would oanly

build up to a point. After that point, the adhesive would dissolve the

previous application and flow out of the crack. When the adhesive would

dry it would be about the sazme height as the previous application. The

cracks which were wider than 3/8 in were closed up to 1/8 in or less and

caulked with adhesive for the fifth leak test.

There was leakage of about one drop every 5 minutes with no pressure during
the fourth test. This reduced to no observed leakage in 30 minutes at

13 psig. During the fifth test, there was a stream of about 1/16 in leaking
at the 3/8 in gap during initial fill. This reduced to 90 to 120 drops per
@minute with the test rig full and O psig. The leakage reduced to 0 at

6 psig, and there vas no observed leakage for 30 minutes at 13 psig.

The sixth and final test was performed after the compression testing indicated
that there would be igsufficient gasket compression during the ianitial

stage of fill of the rerfueling cavity to assure no leakage. Further compression
indicated that the foam gasket had to be cut back to ! 1/2 in wide to give
reasonable assurance of a good seal under the weight of just the reactor

cavity seal ricy. The gasket configuration for this test was as follows:

4 in x 3/8 in cross section, 40 durometer neoprene laminated to
1 1/2 ia x 5/8 in cross section, medium deasity closed cell neoprene
foam.

This configuration was tested through several pressurization/depressurization
cycles with the preload varying between about 75 percent to 125 percent of
the gasket load equivalent to the weight of the reactor cavity water seal.

No leakage was expected and there was not any. The primary purpose of the
test was to assure that the narrower foam gasket section would not blow out
under pressure. This configuration performed satisfactorily in this regard.

COMPRESSION TEST SUMMARY

The same time problems which caused the leak test to be a proo: test also
meant that the compression test would be a proof test. The reactor cavity
water seal bad already been ordered with a specified flatness of 1/8 in/ft
and 3/8 in overall. The gaskets were 4 in wide sections of 3/3 im thick,
40 durometer neoprene laminated to 5/8 in thick, medium density neoprene
foam. The test piece was taken from a production run which was delivered
to the jobsite. It was 12 1o long and included the redundaat lip seal.
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200 percent of the maxiwum refueling cavity water level. Data were taken
at regular intervals.

The compression force was varied from zero to the equivalent gasket load of ’
The foam gasket was found to be considerably more firm than originally
anticipated. At the force equivalent to the weight of the reactor cavity
wster seal (approszimately 97 1b) the gasket deflection was oaly .040 iz.

It was felt that a deflection of about .185 in would be necessary to assure

that th~ reactor cavity water seal would not leak during the in%ial stages
of fill.

Further compression tests were run with the foam gasket width reduced to
2 in and with the two 1 in wide sections of foam gasket with a 2 1a gap in
between. They are illustrated below.
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The length of both of these test pieces was 12 in. The piece with the two

1 in foam sections was also used to simulate a 24 in long piece with a 1 in
wide foam gasket. This was necessary because 2 1 in section would mot stay
flat in the test rig without the use of a significant downward force.

These tests resulted in a change in the installation procedure for the
reactor cavity water seal being chaoged to cut the foam part of the gassets
back to ! 1/2 in wide. This width assured a seal with less than < 1a o2
water on the seal and was still wide emough to seal across the existing
bolt-holes and O-ring grooves in the embedded ring which is the sealing
surface at the outside diameter.

CONCLUSIONS

The testing program verified the workability of the concept of using soft
gasket material to seal under the weight of the reactor cavity water seal.
This was especially illustrated by the third test in which the gasket had a
continuous perimeter, and no preload was used to aid in initial gasket
compression. As stated earlier, there was no observed leakage during the ‘
three-day duration of this test.

The arrangement for sealing the end~ of the gaskets where the ring sepgments
join was designed based on the res =« of the first two tests. The original
idea of using a caulking was discarded after the first test. Wedges i1nserted
into wedge-shaped openings and held in place with a rubber adhesive were
very effective. At no time was there observed leakage where the rubber
adhesive formed a bond. One of the pieces of gasket, which was bonded to
the plate with RTV-731, leaked slightly. The tendency of this leskage to
vary inverselv with respect to pressure verified the belief that Lhe most l
difficult sealing conditions were during i1oitial fill. Thas was also
reverified during the fifth test.




The adhesive for attarhing the gashets was also specified based oo test 2

‘ results. The KTV-731 Jilastic was found to take teo loug Lo cure, be S
difficult to apply and remcve, and leak slightly where it interfaced with o
peoprene. The Scotch-Grip No 1711 adhesive performed superbly ia the o
remaining tests and was specified for the reactor cavity water seal aod for
the above-mentioned wedges.

The compression testing showed that the foam section of the gasket material
was considerably more rigid than originally amticipated. The fical arrangesent i
with the 1 1/2 in wide foam gasket was based on the compression test results, Mo
the flatness specification of the reactor cavity water seal plates, and the i
actual measured flatness of the reactor cavity wacer seal plates as measured v
ion the vendor's shop. This final configuration was satisfactorily leak s
tested during the final test. .

The design was finalized during the testiog program. Problems such as
configurations of the gaskets and wedges, material compatability, and _
material suitability were worked out in advance of reactor cavity water 54

seal installation. The engineers who would serve in an advisory capacity ff
gained v.luable experience in handliog and cutting the gaskets, adhesive 1
application and limits, required levels of craftsmanship, and potential papYs
problem areas. e,
Tabulated results of the testing may be read in Appendix F of this repor.. fg@,,
#3 1944
The results of the informal flammability and adhesive removal tests are ;~w
' also contained in Appendix F. ’%;
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APPENDIX F




A. To provide an initial "shakedown” tast of the gaskat
test rig.

3. To provide an operaticual test for the "Cuideline for
Proof Test of Keactor Cavity Watar Seal Caskets.”

C. To provida initial dats for four different cauking
arrangenents and four differest caulking agents for use
in the splices in the gaskats between the segments of
the resctor cavity vatar seal (Ref. 2.1) and to provide
a check on the lamicatad gasket layout.

II. Equipment
Tast rig in accordance with Raf 2.2
IITI. Caulking Arrangements

Four arrangements as follows:

1. A 34 4o x 3/4 1a x 4 in gap caulked with & 1/4 in thick
- . layer of RTV-731 silastic rubber (one-part) followed bY
e a 1/2 i thick layer of RTV-3-6548 ATV fomm (cwo-part).
s The foam vas applied after the RIV-T31 silastic rTubber
b was cured for 14 hours.

2. A 346 1a x 3/4 in x & in gap caulked with a 3/4 in chick
layer of RIV-3-6548 RT7V fcam (two-pa~t).

3. A 34 1a X 3/4 ia x & 1o gap caulked with a 3/4 i thick
layar of RTV-662 silastic rubber (two-part).

4. A vedge shaped piece 3/4 in thick of the following shape
{nserted into a similarly shaped open.ag.

2 - a

b | e 2

L-——"#——J
The wedge is constructed of the same laminated gasket as
descridbed in Part IV. The wvedge vas fastaened to the stain-
less steel gasket test plate using RT7-711 Silastic rubber
(one=part). The gaps betveen rhe main gasket and the vedge

shaped gasket were also caulke. with RTV-731 Silastic rubber
(one=part).
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Gaskat Arrangement

A.

c.

4 in wide x 3/8 in thick strips of 40 duromater Decprena
rubber fastensd to the stainless steel gaskat cest place
using RIV~731 silastic rubber.

4 1o wide x 3/8 12 thick strice of medius densicy closed
call ceoprene fosm wvare attached to the 40 durometer
seoprene rubber using RIV-711 silastic rubber.

Gaps wers left between the strips ou each side t> allow
for the variocus caulking arrangemsnts.

The RTV=731 silastic rubber attaching the gaskets vas
allowed to cure for 60 hours befors any caulking vas
sctempted.

Test Rasults

A.

Gaskat Tast Rig

1. The gaskat tast rig had one small leak L3 a lover cormer.
It vas oot of sufficient magnitude to stop the test. To
correct this problem, that cormer of the interior was
recaulked.

2. There was a problem in determining exactly where the leax~
age in the gaskat and caulking arrasgement vas coming from.
To solve this problem, troughs vere ground out at aach of
the caulked splices to provide 2 draisage pata for leakage.

"Guideline for Proof Test of Reactor Cavicy Water Seal Gaskets."

1. The test rig vas pressurized by fillisg the test rig with
vater, saaling the unit, and using vater pressure £o pres<
surize the cest rig. This is as opposed to using air to
pressurize the tesc rig.

2. The weights vers not varied from the minimum (224 1b) nor
was the resiliency test performed, since this test vas
praliminary io sature to test the rig, the guideline and
the basic concept deing used in the reactsr cavity vater

sesl gasket arrangement.

Laminated Casist Layout

The laminated gasket concept seemed to wvork out wall. Prior
to the initial leakage from one of the caulked splices, there
was 00 gasker leakage and there seeded %0 be ncne up until there

vas too muc> leakage at the wvarious joints o accurately evaluate
vhere the vater vas coming from, Further evaluation is necessary.
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D. Caulked Splices

1. 1/4 1o layer of RTV-731 followed by s additicnal 1/2 ia v
layer of RIV-3-6548. o A

4. EIV=731 cure time vas somewhat greater than 24 hours ”A B
for complete cure. Ia 24 hours more than half of (e
the ETV-731 wvas cured and RIV-3-6548 could be applied.

b, RIV=3-6543 cure time wvas about 3 winutes. The material
had undergone essantially all expansion and was tack
free in sbout 2 1/2 minutes. It must be poured within
about 1 1/2 minutes of mixing. While in a liquid scate,
retaining dams wers necassary to prevent excessive
spraading. The RVT-3-6548 did sot completaly cure naxt i
to the RTV-731 ncr did it completely cure aext to the
40 durcmetar necprana.

¢. This caulked splicea was the first path of leakage. This
leakage occurred with about 2 in of wazar on the seal. - '
This caulkad splice was the only one to spray water at oY SN
12 peaig in the test rij. .

d. When the splice was disassembled water could be wrung Rt

. from the RIV-3-6548 foam indicating rupture ia the closed N
cell structure. :
2. 3/4 in thick laver of RTV-3-4543 .':'

* A4

a. RIV-3-6548 cure tims and application was as listed above. ’3},',

It did oot cowpletely cure next to the 40 duromecer 3
neoprens, but it did adhers sacisfactorily to the stain- .
less steel and the necprene foam.

5. This caulked splice wvas the second to leak. The test rig o _l'
vas pressurized to about 2 1/2 psig vhen the leakage wvas *

noticed. fz'ﬁ‘i"_'
¢. When thae splice was din siind, water could de vrung b B
from the RIV-3-6348 ¢ 4 in *he above configuraticsm. Xy
3. 3/4 ia thick layer ¢ % ;
a. Cure time vas app; 'ximatsiy /4 hours. Dams wvers required £
prior to curing to prevent the XIV-662 from flowing out 1gE
of the splice. The RTV-4662 adhered very well to the stain- 7 &
less steel and neoprene foam dut did not cure at all next =
to the 40 durometer neoprena. e

A
o o |

5. This caulkad splice was the third to leak. lsukage occurved

‘ at about 10 psig and was very slow. Laakage did ~ot increase a
appreciably at 12 psig. ¥ 2
]
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wedge of laminated gesket macerial adhered with aTv-731
and gaps between the vedge and gaskat caulked with RIV-731.

This arrangement vas allowed to cure for about & hours.
This allowed the cuter surfaces oaly tO cure to & depta
af about 1/16 in. This was to check to see vhethar
this amount of cars coupled with the viscosiry of the
2TV could form a pressurs boundary in a small gap.

This caulked splice vas the last to leak. After about
15 micutes at 12 peig sufficient RIV had heen pushed
motﬁcmhm&oﬂnmmutumw
leakage. The RIV vas observed slowly squeezing out of
the splice. This problem could probably be corrected
by a lounger cure time,but oue of the objecta of the

test is to find a vay of reducing all aspects of instal-
lation to limit the impact of tha reactor cavily wacer
seal on the critical path for refueling.

The following chart summarizes the results:

No. of Type Cure

RTV=3=6548

Silastic Rubber 2 Catalyst

Agene/Tyve Parts Cure Tize 2ezariks
1 Air and 24 hr Toc long of a cure Cime
Silastic Rutber Bumidicy for 1/8 for caulking. Acceptabls
Thickness for honding gaskets to
the ring.
Closed Cell Foan 2 Catalyst 2-3 mioutes Did oot cure next ©o

nsoprene. Cells ruptured
undar pressurs.

24 hours D4id oot cure next to
necprene.

Conclusions

O

The gaskat test rig and "Guidelise for Proof Tast of Reactor Cavity
Wacer Sesl Gaskats" are workable concepts. Changes mentioned ia
paragrapas V.A. and V.3. will be incorporated for the sext test.

The RTV-731 Silastic Rubber is acceptable as a bending agent for
the gaskecs, but cure time and & 3/8 in maximum thickness limita-

tion make it an undesirable caulking agent.

™he KT7-3-6548 does not possess sufficient streagth in the cells

to withstand the required pressure. The difficulcy im curing the
foam 3ext to the neoprene could be due to the relesse agent ia

the rubber or the presence of some sulfur additive, orzanc-metallic
additive, or unsaturated hydrocarbdon plasticizers ia the rubber.
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The layered applicaticu of 1/4 in of RIV-731 followed by
1/2 in of RTV=3-6548 foam vas totally umnacceptable.

The RTV-662 silastic rubber had difficulty curing next o
the ceoprens. This is probably dus to & ralease agent in
the rubber.

The wedge arrangement showed the most promise from both
the installation and sealing effectivenesr peints of view.
A caulking agent with a fascer curs tize and/ov highar
viscosity would be beneficial.

Whichever caulking arrangement is utilized, the caulking
wmcuahuwomummprmmbuu:h
virtually mmy release agent. This should be & better solu-
tiza to the problem than specifying relsase agent ia the
:ubbcbmonlmouuumaddo-meuwmmu
could incrasse the chance of an error. S&¥ Msterials Depart~-
ssnt is iovestigating altermative csulking agents (i.e.,
satural rubber type) with & suitable curing tima.




A. To test two different adhesives for fastening gaskets 10 the plate.

B. To test the vedge arrangement similar to that illustrated in part
IIT.A. L. of the licvember 21, 1976, test utilizing the above achesives.
This arrangement snoved the most promising results in initial testing.

ms 2ind a convenient method of field fabricating tae above-pentioned
vedges,

Equipment
A. Tesi rig in accordance with Ref 2.2.
Gasket and splice arrangements

A. Geskets consist of a two=layer laminated construction. The layers
are made of 3/8 in x 4 in cross section of 40 durometer neoprene and
2/8 in x 4 in sross section of medium density closed cell cecoprene
foam., The layers are cemented together using 3M Company Scotche
Grip Rubber Adnesive No, 1Tll.

™o sdhesives wers tested for attaching the gaskets to the plate

and for nclding the vedges in place., They are 3M Company Scotche
Grip Pubber Adhesive lio. 1711 and 3M Com Scotch-weld Cyancacrylate
Adhesive Ho, CA-L, The adtesives were used in accordance with
sanufacturer's instructions.

R IEE

Wedges constructed of the laminated gasket descrided adbove in
paragraph III.A were constructed using several methods of cutting.
They had the folloving shape and
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vere inserted in similarly shaped openings, They vere fastened %o
the stainless steel plate and the gaps betwveen the wvedges and main
gasket were caulked with the adhesives dercribed in paragraph I31.8,
above,

o & 'ﬂt .

Test Results
A. Acdhesi.es

T™e 3M Company Sceorch ) vanoacrylate Adhesive lio, CA=s was
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found to be unsatisfactory for attaching the gaskets 1o

the piate because it sets in less than 10 seccuds. Wrile
this wvas manageable on the 1k in x 14 in test plate, Liis
would de difficult tc work with on the up t- li-ft lengtihs
required on the reactor cavity wvater seal. It vas unsatis-
factory for the vedges becmuse its low viscosity wouwld zot
allov it te properly i1l the gaps betweer the vedge and
main gasket. This would require unreasonably close tolerances
{n the fabrication of the wedges and the gap into wiicn they
vill be inserted. For these reascns, this adhesive wvas not
leak tested.

2. The 3M Company Scotch-Grip Rubber Adhesive JNo. 1T1l wvas
found to be satisfactory. lNone of the cranections bonded
with this sdhesive leaked during the entire test. The
adhesive vas easily appliied by using either a brush or
& trovel. Setup time was long enough to allow bandling
for large pieces and short enough to allow flooding and
pressurizatioc 3 nours after installing the wedges.

3. One of the four gasket strips vas left intact from the
November 21, 1978, test. The laminated layers and the
gasket to plate bonds were with RTV-T3l Silastic rubber.
This wvas done to test the ability of this bonding agent
to withstand handling and several cycles of pressure
sransients, The only leakage observed during the test
vas up to a maximu= of & cc/min through this gasket to
plate dbond.

B. VWedges

1. Both vedge connections vere made using the 3M Company Scotche
Grip Rubber Adhesive No 1711 to bond the vedze to the plate
and to bond the wedge to th® main gasket, lieither wedge
connection leazed at any time during the test,

C. Gaskets

1. As io the Hovember 21, 1378, test, the gaskets thexmselves
34d not leak at any time during tae test. This includes
the seal betveen the neoprene foan and the bottom of the
test rig vhicL seals without the aid of an adhesive, caulking
agent, or sealant. The caly sealing aid in this interiace is
the veignt of the plate and preload wveights and the water
pressure in the test rig.

The changes to the "Guideline for Proof Test of Reactor Cavity
Water Seal Gaskeis” and the repair of the test rig resulting
seom the initial test proved to be satisfactory.
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E. A complete test was rua in accordance with Section J.
of the test zuideline. Subsequent tests vere run vy
varying pressures at several vreloads. Several rapic
sressurizations to maximus test pressure and back teo
atmospheric pressure vere triea with several d.fferent

was done to test the effect of zany
axial vs radial loaa:c oo the gasketis,
c? several load cycles on the gaskeis,
ability of the gaskets 0 respond to
rapiily cLanging comilitions. Tae unit wvas left Zlooded
for the ectire T-day duraticz of the test. The follov=
sharts summarize the test results:

mest No. 1l - iz accordance with Seetion 5.6 12-27-78

Casket® Leak Duration of .
Load Rete Test Condition

(1b/4n) (ec/min) (min) Remarks

5.6 &3 15 Szmall weep
8.9 i 4 15 Teak decreased
10.b 4 15 Leak decreased
30.0 V& § 5 min Cune drop

39.8 0 5 min

L9.6 0 S min

55,4 [} ¢ mia

L1 0 30 min

10,4 0 Overzignt

b/in for the T-in column of water and weight of gasket and plate.

mest lo. 2 = lio preload (No weights) 12-28-75

Leak Duration of
Rate Test Conditicon
(ee/min) (min) Remarks
3 15
£} 15
4 15
3 5
2.6 S
1.5 5
1l 5
Ll 30
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Test Mo 3 = 160 1b preload (5 weignts

Test Rig Gasket® Leak Duration of
Pressure Load Rate Test Conditioc
(psi) (1v/ia) (ec/min) zin)
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Test lin ¢©

320 1% preload (l1C veigntis

Test Rir Gasget* eak Duratioz of
>regsure o Race Test Concditions
vsi’ (1b/4i=) (ee/min) {mie) Remarks
S 9.0 o 3=ds weegL2na Approxisately equive.ent
%0 2 i of ter or
actua.l seal ri
13 3.3 Ll 15
0 9.6 Ll 15 Sis ‘nerease
- 29.2 s b €light increase
< 3.0 & 5 Leak decreasecd
& 48,8 0 -
1C 5€.6 0 5
13 T3.3 C 3C
Test Ne.7 - L16 1b preload (13 weignts) 1-2-75
Tes: Pig Gasket* T T3 Duration of
Sressure Loac Rate Test Conditions
(psi) (3b/4n) (ee/min’ (gin) Remcrixs
¢ 12.0 Ll 15
“ n.6 v b
& el b 0 S
e $l.2 v 5
10 é..0 0 s
o -e 2 A an
- ] sl - -
0 12.0 &i a9
13 5.7 0 1
Test Go.b = 22k 1b preload (7 weignts) 1279
Tes: Rig Gasket® Leak Duratios of
Pregsure oead Rate Test Conditions
{psi) (1v/in) (ee/mirn {min) Remarxzs
3 T.2 - a9
4 26.8 Li S
£ 36.6 &l b Slignt decrease
& L€, b &l 5 Slight decrease
10 50.2 Ll 5 Sligznt aecrease
-3 T3.9 & ol Wo ieaxage after f.rs:
1C minutes
liote: Tests ans . are basec on & greater tnan e 2 2o/in inizial gasxe:

ioad Trom est

no.t.
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Test ilo, 9 = 100 1b preiced () weights) 1=3-79

Test Rig Gasket® Leak Durstion of

Pressure Load Rate Test Conditions
(psi) {(1v/in) (cc/min) (min) Remarks
0 5.6 1 15
0 5.6 0 Overnight
13 69.3 L1 15
0 5.6 1.6 15
i3 69.3 L1 15
0 5.6 1.2 15
4 25.2 {1 5
6 35.0 L1 S Slight decrease
8 Lk, 8 &3 5 Slignht decrzase
10 5&,6 Ll 5 Sligat decrease
) e €9.3 0 30
0 5.6 &3 30 ( Ho leakage after

( first 20 minutes
V. Ceocnclusicns
. A, The test lasted for one wveek during vhich time the test rig vas

£

< Wy L SAr . W

constantly flooded. There were a total of 17 pressurization -
depressurization cycles using seven diffe :nt preloads. Seven of
the pressurization trassieats and all of the depressurization
transients covered the range Letwveen atmospheric pressure and
ximum pressure (13.0 psig) in less than 3 seconds. The remaining

pressurization transients vere at the {ncrements and durations
indicated in the tabulated results. The preloads varied from
1.6 1b per linear inch of gasket to 12.0 1i per linear inch of
gasket. This pattern of testing resulted in conditions which are
more varied and more severe than the reactor cavity vater seal
gaskets will sustain.

The IM Company ScotcheGrip Pubber Adhesive lia 1711 is thus far the
most suitable adhesive tested. It is the mosc easily handled,
inexpensive, and can also be used on the vedges vith a 3 howr
setup %ime. At po time during the the test did a joint wvhich
vas formed with this adhesive leak, Thii adhesive also appears
ts be sasier to rezove from stainless steel than the RTV-T3l
Silastic rubber, It tended to stick to the neoprene upon
removal of the gasket and vhat remained on the metal pulled up
in & thin sheet without the aid of s solvent., In contrast, the
RTV-731 required considerable scraping to remove viich would be
time consuming on the reactor cavity water secal and could comproe
mise the gasket surface, The ease of removal of the Scotch=Grip
Adhesive may have been enhanced by the fact that the gaskets vere
previously mounted on that surface using the RTV-T3l for the
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November 21, 1979, test. There is curremtly a slippery feeling
residue on the plate from the RTV-T3l. A test should therefore

be run by fastening neoprene to clean stainless steel aud checz~

ing =ase of removal.

The concept of the reactor cavity water seal gasket sealing under

the veight of the seal ring is considered to be a valid concept.
™is is because the interface betveen the foam seal and toe

wottom of the test rig never leaked. The initial gasket loading

vas varied frem 19.5 to 146 percent of the actual Initial load
the gasket will carry in service. This interface corresponds
to the foam seal to reactor flange interface on the id and the
foam seal to embedded ring interface oo the od fref 2.1).

The vedges vere easily fabricsted using & home-made culting edge

fro an old pover hack sav blade. Toe edge vas mede by baod
arinding the back of the blade oo a bench griuder for a S-inch
length. The opposite end of the blade was wrapped in nssking
tape for s handle. The gasket vas placed on a piece of plyvood
ani the blade vas driven from the foam side vith a 2-1b hammer.
The space for the vedge vas fabricated in the same manner. At
2o time did a wvedge leak.

The leakage through the RTV-T3l gemerally decreased as the
downvard loading on the gasket increased. There vere a couple
of exceptions during initial pressurization of the test rig

(0 to & psi ia test Nos 5 and 6). During overnight periocds,
lunch breaks, and 30-minute periods at maxizum presaure, there
was an observed tendency of the leakage to decrease 0 zero
vith time wvhile the test conditions remained constant. The
tendency to leak seemed to locrease very slovly as the numbder
of pressure transients performed increased. Since the test
transients vere of greater nunber and vere perforned much zore
quickly than the actual gasket service conditicns, the amounts
of leakage were so minute that this is not considered to be a
problem. The tendency of leaiage 0 decrease with tize at cone
stant conditions supports this belief.
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. Gasket Test of March 5, 1979
I. Purpose .;

A. To test the laminated gasket only by minimizing the uumber of g
leak paths to gasket mating surfaces or the gasket itself

I1I. Equipment
A. Test rig in accordance with Ref. 8.
II1. Gasket Arrangement

A. The gasket was used as delivered from Presray. It comnsisted of a
14 in x 14 in piece of 5/8 in thick medium density closed cell
peoprene foam laminated to a 14 in x 14 in piece of 3/8 in thick
40 durometer neoprene. A 6 in x 6 in hole was then cut out of
the middle with the 6 in sides parallel to the 14 in sides. This
resulted in a gasket with a continuous perimeter such that the
only leak paths were between the layers of the laminated gasket,
the gasket-to-metal interface under the foam, the adhesive attaching
the gasket to the test plate, and any possible porosity in the
gaskets themselves.

IV. Test Results

A. The entire test was run with oo preload to assist in gasket
‘ compression. There was an initial leak rate with no pressure of
5 drops per minute which reduced to 3 drops per mioute after
15 minutes. There was no leakage after the test rig was pressurized.
The following summarizes the results:

Amount of Test Rig Gasket Leak Duration of
Preload Pressure Load Rate lest Condition
(1b) (psi) (1b/in) (cc/min) (min)

0 0 1.6 3-5 drops/min 15

0 4 21.2 0 5

0 o 31.0 0 5

0 3 40.8 0 S

0 10 50.6 0 5

0 13 65.3 0 60

V. Conclusions

A. This test confirms the feasibility of the laminated gasket concept.
The initial leakage was quite small and under conditions yielding
considerably less initial gasket compression than what will be
seen by the gaskets in actual service. This degree of sealing
was also obtained using plate with as-rolled flatness and finish,
whereas the reactor cavity water seal will mate to a 125 rms
surface. The laminated gasket concept is believed to be valid as a
result of this test and may require only minor modifications.
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Jasket Test of March 7, 1979 through April 6, 1979

I. Purpose
A. To provide a long-term test of the adhesive, gasket materials, ‘
- 4 and wedge coafiguration. g
- II. Equipment ,é;
A. Test rig in accordance with Reference 8.

I11. Gasket Arrangement and Adhesives

A. A production run of gaskets extruded from the same lot as those
delivered to the jobsite were used. The coafiguration is in
accordance with Reference 5, page 5 of 5, including the redundant

lip. Two wedge seals were inserted in accordance with the December 27, -
1578 through January 3, 1978 test. .
B. 3-M Company Scotch-Grip Adhesive No. 1711 was used to attach the s
gaskets to the test plate. It was also used to hold and seal the P
. wedges. f
e IV. Test Results &
A. A 256 1b preload was initially utilized for this test to most b
e accurately simulate the initial fill conditions. During the fairst m}*
- g day, tests were also run using 160 and 352 lb prelcads which .
'f’ simulate a range of greater than +25 percent of the initial fill
et conditions of the reactor cavity water seal. All remainiog tests -k;
: were performed with the 255 1b preload. ,
V B. Pressurization/depressurizatior cycles were run at least once z
daily for the first week and at least twice weekly after that. e
The test gaskets were submerged for 30 days, and at no time did '
p‘ they leak. =V
V. Conclusions 2
& Ry
A. The gaskets and Scotch-Grip Adhesive will withstand being submerged . #
for the duration of a refueling with no sign of porosity or 2
Y leakage. This includes the wedge arrangement which will be used ;’
*, to seal the ends of the id and od gaskets wher. the ring segments .l
5 join. 4
4
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Gasket Test of April 24, 1979

I.

II.

III.

Purpose

A.

To test the ability of the 3-M Company Scotch-Grip Ne. 1711
Adhesive to caulk gaps of various sizes. The main purpose of
this is to determine the degree of craftsmanship required to
fabricate the wedges and the openings into which they must fit.

Equipment

A

Test rig in accordance with Reference 8.

Gasket and Splice Arrangements

A.

Test

The gaskets are from the same production rua as those used in the
March 7 through April 6 test. The pieces used on each side join
at the cornmers of the 14 in x 14 in test plate with a mitre
joint.

Splice Arrangements

1. All of the gaps in the gasket splices wers 1 in deep corre-
sponding to the gasket thickness.

2. The mitre joints between each of the sides and three other
splices were used. The width of the gaps in the splices
varied between i/32 in and 1/2 in. Some of the splices had
jagged cuts which left rough edges and slightly torn foams.

Results

Gaps up to about 1/8 in wide could be caulked with a single
application of Scotch-Grip Adhesive.

Gaps up to abecut 3/8 inm wide could be caulked with two or more
applications of Scotch-Grip Adhesive. The number of applications
was dependeat upon the width of the gap.

Gaps over 3/8 in wide could mot be caulked. Once the gaps were
filled to a certain depth, subsequent applications of the adhesive
dissolved the previous applications. Most of the new layer would
then run out of the gap, and it would dry at about the same depth
as the previous applicaton. The gaps which were greater than

3/8 in were filled with a narrow piece of gasket and the gap on
each side caulked with adhesive.

Since the gasket plate was upside down when installing gaskets
and caulking gaps, the top of the gaskets durin- this phase is
the underside during the testing. This surface is the one that
mates with the floor of the test rig. Since there 15 no ydhesive
used between the gaskets and the floor of the test rig, the
smoothness of the caulking in the gaps will impact the abaility ¢t
seal. If it is necessary to caulk the gap between wedges and




Amount of
Preload

(1b)

160
160
162
256
352
352
352
352
352
352
352

v
v

gaskets in the field, the reactor cavilty water seal segments acd

Conclusioas

A.

vedges will already be installed. Therefore, the top of the gap ;,+
will oot be a sealing surface and smcothness is ucimportant. -
When the test rig was filled and pressurized, the smoothaess of
the caulked gaps showed some leakage. This leakage started as o o 4
1/1% in stream through the bottom of the 3/8 in wide gap during
the initial stages of fill. This reduced to 5.7 cc/min wilb tue e Send
test rig full and zero leakage at 6 psi. The followiog summarizes A
tae results: e
water Test Rig Gasket Leak Duration ox o
Level Pressure  Load Rate Test Condition ¥
(in)  (psi) (16/in) (cc/min) (mia) Remarks -
0 0 “ ~1000 2
3.5 0 4.8 12 2 v
7 0 5.6 5.7 2 e
L
7 0 8.0 3.5 2
7 0 10.4 <1 13 1.5 drops/min
7 - 30.0 <l S Slight weep
7 6 39.8 0 5
7 8 49.6 0 5 <
7 10 59.4 0 a e
7 13 74.1 0 30 ~y,
‘P;p‘t-“
7 0 10.4 <1 30 Slight weep g
Gaps of up to 3/8 in 1in any portion of the pressure boundary can a}éf
be sealed with the 3-M Company Scotch-Grip Adhesive No. '711. " -
This should present no wedge fabrication problems. Experi.uce in o
wedge fabrication in previous tests indicates that there should ’hfg
seldom be a gap larger than 1/16 in and never a gap larger thun o
1/8 in between the wedges and gaskets. i
4
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Gasket Test of May 17, 1979

i

II.

ITI.

Iv.

Purpose

A. Verify that the reduction in width from 4 in to 1 1/2 im will
have no undesirable consequences under the full range of pressure

Equipeent

A. Test rig in accordance with Refereace 8.

Gasket Arraugement

A.

Test

The cross section of the gasket had a 5/8 in x 1 1/2 in section
of foam laminated to a 3/8 in x 4 in section of neoprene rubber.
The gasket had no lip seal so that the foam could be observed.
Two sides were spliced in such a manner as to allow the foam to
blow cut under pressure if it had a tendency to do so. The
splices were cut with a razor blade and uncaulked. No preload
was used. The following illustrates the gaskets:

Results and Conclusions

The narrower section of foam showed oo tendency .. blow out uader
pressure. The test rig pressure was held at 4, 6, 8, and 10 psi
for 15 minutes each and 13 psi for 60 minoutes.

There was slight leakage through the razor splices up to & psi.
From 6 psi to 13 psi there +as no observed leakage.

The 1 1/2 in wide foam section is believed to be suitable for the
service conditions of the reactor cavity water seal.




Adhesive Removal Test of January 11, 1979 through Jasuary 19, 1979

‘ 1. Backgrouad and Purpose

.....

A. After removing the gaskets from the gasket tesi plate io tle
Decesber 27 through January 3 test, almost no Scotch-Grip Adhesive
remained on the metal, and the little bit that stayed oo Lue
metal lifted off very easily. There is, however, a silicoce
rubber residue ieft behind from the November 21 test when Silastic
RTV-731 silicone rubber was used as : gasket adhesive. This
residue is quite slippery to the touch and is believed to contribute

to the ease of removal of the adhesive.

B. The purpose of the test is to check the ease of removal of the
gaskets and adhesive from clean, bare, as-rolled stainless steel.

I1. Equipment

A. Clean piece of as-rolled stainless steel, ASTM A240, Type 304.
Minimum dimensions are 6 ino x 14 in.

B. & in x 12 in long piece of 40 durometer neoprene.

C. 3-M Company Scotch-Grip Adhesive No. 1711.

I11. Procedure

. A. Glue neoprene to stainless steel plate using the Scotch~Grip 5
Adhesive. :‘

B. Let stand for at least ome week. .
L

C. Remove gasket and adhesive.

IV. Test Results and Conclusions

A. Most of the adhesive stayed on the neoprene when the gasket was
cemoved. About one fourth of the adhesive remained on the plate,
and most of that lifted off easily. About 10 percent of the
adhesive was scraped off with no difficulty.

B. No solvents were tried, but manufacturer's data indicate that
aromatic solvents would be effective. There should be little
problem removing gaskets and adhesives in the field.




Gasket Compression Tusts of May 7, 1979, and May 15, 1979

1.

II.

I11. Procedure

Iv.

Purpose

A.

Equipeent

A.

¢.

A.

Test

To derive a load-deflection curve for the laminated gaskets for
the purpose of:

1. Ensuring a leaktight seal during initial fill conditions
when gasket compression is minisus. This is accoaplished by
comparing the deflection at the simulated load oa the gaskets
from only the reactor cavity seal segments and the flatness
specification of the reactor cavity water seal.

2. Ensuring stable behavior of the gaskets under conditioas

simulating greater loading than a full refueliog cavity
against the reactor cavity water seal.

Leonard Farmell 10-ton, constant strain, soils compression testing
machine.

Two dial indicators with stand: to measure gasket deflection at
each end of the gasket.

Strain ring with dial indicator to measure compressive force.

The test specimen is placed between steel plates in the compression
testiog machioe.

Dial indicators are placed at each eud of the gasket centered
over the foam.

The test rig is brought into coantact with the top plate without
placiog a compressive strain on the gasket.

Zero the dial indicators.

Turn on the compression testing machine. Monitor the dial indicator
on the calibrated strain ring to monitor force. At preselected
values, take strain readings from the gaskets.

Results

The following tables and graphs summarizes the test results:



Test No. 1 = 12 in loag 3/8 in x & 10 neoprene and 5/8

Ring
Strain

Force

(X.0001 in. (lbs)

0
30
o0
80

110
130
160
190
229
240
270
290

-~
3.u

lest No. 2 =

0
564
1140
1518
2092
2478
3054
3628
4162
4526
5084
5476
6028

12 in long 3/8 in x & in neoprene and 5/8 in x 2 in neoprene foam.

Deflection
Front Rear
(o)  (am)
0 0
$.70 5.22
8.68 8.20
9.74 9.27
10.83 10.38
11.35 10.89
11.95 11.53
12.40 12.00
12.76 12.39
12.98 12.60
13.26 12.89
13.44 13.08
13.67 13.33

Avg.

Ring Deflection
Strain Force Front ear Avg.
(X.0001 ia. (lbs) (=m) (mm) (mm)
0 0 0 0 0
5 95 3.35 1.97 2.66
10 150 5.25 3.82 6.56
20 376 1.76 6.39 7.08
30 564 9.21 7.96 8.59
60 1140 11.40 10.43 10.92
80 1518 12.22 11.36 11.79
110 2092 13.15 12.39 12.77
130 2478 13.68 12.93 13.31
160 3054 14.39 13.67 14.03
190 3628 14.98 14.25 14.62
Test No. 3 -

foam strips.

12 in long 3/8 in x & in neoprene aud two 5/8 in x 1 in neoprene

Riog Deflection
Scrain Force Front Rear
(X.0001 in. (lbs) (=m) (mm)
0 0 0 0
10 190 5.19 4.78
20 376 1.64 1.33
&0 750 10.19 9.91
50 1140 11.54 2.2%
ia0 2280 13.66 13.645
160 301% 16 60 IQ.J)
120 4162 15.37 15.15
320 6028 15.95 i5.79

*Deflection of 2

F-21

Avg.
(=)

0
97
49
10.05
11.90
13.56
14.48
15.26

15.87

-~ &

ia x & 1n neoprene foaa.

i .

Force Per Equiv. Water i
Avg Unit Length Elevation i
(in) (ib/in) (ft) —

0 0 - 0.90 .
0.215 47.0 6.32 e
0.332 95.0 9 .66 S
0.37% 126.5 13.16 o €
0.418 174.3 18.47 =13
0.438 206.5 22.04 i
0.462 254.5 27.38 i
0.480 302.3 32.69
0.495 346.8 37.64 s
0.504 377.2 41.01 ;
0.515 423.7 46.17 .
0.522 456.3 49.80 &
0.531  502.3 54.91 o

Force Per Equiv. Water
Avg Unit Length Elevation
(im) (1b/in) (ft)

0 0 - 0.9
0.105 7.9 - 0.02
0.179 15.8 0.86
0.27 31.3 2.58
0.338 47.0 &.32
0.430 95.0 3.60
0.464 126.5 13.16
0.502 174.3 18.47
0.5%4 206.5 22.04
0.552 254.5 27.38
0.575 302.3 32.65

Force Per
Avg Unit Length
(in) (1b/in)*

0 0/0
0.195 15.8/7.9
0.295 31.3/15.7
0.396 62.5/31.3
0.468 95.0/47.5
0.536 190.0/95.0
0.570 254.5/127.3
0.601 346.8/173.4
0.625 502.3/251.2

« 12 in strips/Equivalent deflection of 1 - 24 in

)
Equiv. Water ‘7’&
Elevation Apd
(£0)* e

- 0.90/-0.90 ovegh s
0.86/-0.02 [
2.58/0.84
6.06/2.57
9.66/4, 38
20.21/9.66

27.38/13.24
17 .66/18.37

&.91/27




V. Coaclusions

‘ A. The 4 in wide gasket will deflect only 0.040 to 0.045 in under A0V
the weight the reactor cavity water seal. The desired 0.185 ian gy

deflection will not occur uatil there is about 3 1/2 ft of water v

in the refuzling cavity. s

. . . X %

B. A1l 1/2 in wide gasket will deflect about 0.160 ic usder the R

weight of the reactor cavity water seal. The desired 0.18% ia =3

deflection will occur with about & in of water in the refueliag P B

cavity. A 1 1/2 in wude gasket is the sinimua width which will B0

be considered due to the O-ring grooves and bolt holes in the 4
embedded ring under the OD gaskets. el
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B.V.P.S. - 0.M. 1.53B.4

AOP-27 REFUELING CAVITY WATER SEAL FAILURE

Scenario Assumption

Part A: Major seal failure where reactor cavity inventory loss is
8reater than makeup and there is no fuel movement - reduce
volume of water loss to containment floor.

Part B: Major seal failure where reactor cavity inventory loss is
greater than makeup and one fuel assembly is in transient in
Reactor Building and one in transient in Fuel Building.
This procedure assumes that any fuel assembly on the
manipulator crane aad/or spent fuel pool bridge crane will
be placed in a safe position. Place fuel assemblies in safe
position %o cobtain maximum heat removal and shielding.

Symptoms
1 Any of the follewing annunciators may be energized:

SPENT FUEL POOL LEVEL LOW
Annunciator Window: 46-3

REFUELING CAVITY LEVEL HIGH-LOW
Annunciator Window: A46-16

CONTAINMENT SUMP LEVEL HIGH
Annunciator Window: Al-49

INCORE INSTRUMENT RM SUMP LEVEL HIGH
Annunciator Window: Al-350

2. Rapid decrease in refueling cavity and spent fuel pool level,
3. Increasing radiation levels in the refueling cavity and spent
fuel pool areas (RM-RM-2154 or B, RM-VS-1044 or B, RM-VS-103A or
B, RM-Ri{-203, RM-RM-207).
Automatic Actions
None
Manual Actions
NOTE: If radiation levels reach alarm setpoints on RM-RM~215A or
B, RM-VS-104A or B, RM-VS-103A or B anytime during the
performance of this procedure, rafer to EOP 22 - IRRADIATED
FUEL DAMAGE WHILE REFUELING.
PART A - NO FUEL MOVEMENT
i+ Verify ctransfer tube closed - if not, g0 to Part B steps 6 - 10

to shut transfer tube gate valve and install weir gate,

“76e ISSUE 2
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AOP-27

PART

B.V.P.S5. - Q.M. 1.53B.4

REFUELING CAVITY WATER SEAL FAILURE (continued)

If the transfer tube is closed or weir gate installed and
inflated, conserve water inventory by pumping the contents of the
refueling cavity back to the RWST in accordance with OM Chapter
20, Section 4, Procedure E, DRAINING THE REFUELING CAVITY.

B - FUEL MOVEMENT

Sound the standby alarm and evacuate all non-refueling personnel
from the Rx Containment Buildinz and the Fuel Building.

CAUTION: If purification is lined up with suction from reactor
cavity per OM Chapter 20, Procedure D, REFUELING
OPERATIONS, and the transfer tube gate valve is shut,
stopping the fuel pool purification and cooling pumps
will prevent pumping down the reactor cavity area and
prevent a possible exposure of a fuel assembly laying
on the transfer mechanism.

To prevent dry pumping the fuel pool cooling and fuel pool
purification pumps [FC-P-1A, 1B] and [FC-P-4a, 43], place their
respective control switches in the STOP position, Benchboard -
Section C.

CAUTION: Obtain proper rad monitoring equipment or rad worker
coverage prior to proceeding to the reactor containment
or fuel building areas. Verify upon arrival that rad
levels are less than recommended guidelines before
proceeding into the areas to perform the following job
task. If the rad levels are in excess of recommended
guidelines inform the NSS of the conditicn and request
assistance and review the EPP for applicability.

NOTE: Licensed operators are required to operate conveyer car
and lifting frame (upender).

If necessary, dispatch an operator(s) to the Rx Containment
and/or Fuel Building to verify or perform steps 5 through 9.

NOTE: Two (2) licensed operators .re required to return the
conveyer car to containment. One will be located in
containment and one in the fuel building.

Make-up to the reactor cavity per OM Chapter 11, Section &,
Procedure D, FILLING REACTOR REFUELING CAVITY. Monitor RWST
level and discontinue this evolution when RWST level approaches
ZERQO or when fuel assemblies are placed in a safe position where
fuel assembly(s) are in the core, or lowered in the lifting frame
(upender), or lowered in a fuel rack cell.

-
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AOP-27

B.V.P.§. - O.M. 1.53B.4

REFUELING CAVITY WATER SEAL FAILURE (continued)

CAUTION: If corrective action cannot maintain at least a two (2)
foot cover of water over a spent fuel assembly,
evacuate all personnel and review the EPP for
applicability.

Containment Lifting Frame Operator or Fuel Building Lifting Frame
Operator - If a fuel assembly is in an upright position in the
lifting frame (upender), place in a horizontal position as
follows:

a. Verify CONVEYER CONTROL SELECTOR switch OFF and depress the
FRAME DOWN pushbutton. When the FRAME DOWN light comes ON
the lifting frame is in the horizontal position.

At the containment control console, verify the conveyer car in
containment by observing the CONVEYER AT REACTOR light
illuminated. If not illuminated return the conveyer car to
containment as follows:

a. Containment Conveyer Car QOperator and Fusl Building Conveyer
Car Operator - Check MAiN PCWER switeh is ON at control
console.

b. Containment Conveyer Car Operator - Verify VALVE OPEN light
is ON for permissive to operate conveyer. If not, notify
Fuel Building Cenveyer Car operater to open transfer tube
gate valve until VALVE OPEN light comes ON.

¢. Fuel Building Conveyer Car Operator - Verify FRAME DOWN
light is on for permissive to operate conveyer. If not,
turn FRAME JOG-RUN selector switch to RUN, press FRAME DOWN
pushbutton with CONVEYER CONTROL SELECTOR switch OFF and
check FRAME DOWN light comes ON.

d. Fuel Building Conveyer Car Operator - Turn CONVEYER CONTROL
SELECTOR switch to ON. Notify Containment Conveyer Car
cperator that conveyer car is ready to be moved.

e. Containment Conveyer Car Operator - Check that the CONVEYER
CONTROL LIGHT is ON.

£. Containment Conveyer Car Operator - Turn CONVEYER SELECTOR
SWITCH to REACTOR.

~78- ISSUE 2
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ACP-27

B.V.P.S. - 0O.M. 1.538.4

REFUELING CAVITY WATER SEAL FAILURE (continued)

Containment Conveyer Car Operator - Press CONVEYER START
pushbutton. CONVEYER AT PIT light will go off, check that
the conveyer car moves into containment building and stops.
CONVEYER AT REACTOR light should come on.

Notify Fuel Building Conveyer Car Operator to close transfer
tube gate valve.

CAUTION: Extreme radiological care should be taken when closing

the transfer tube gate valve [PH-185] or installing the
weir gate, since rad levels increase as peol level
decreases.

Close the transfer tube gate valve [PH-185) to prevent further
draining of spent fuel pool.

Install the weir gate as follows:

a.
b.
c.
d.

Connect lifting sling to the weir gate.
Turn load cell off.

Remove 2 manual keys (locks).

Lift up off the two storage alignment pins.

Place in closed position alignment pins.

In the fuel building, northwall-westside, inflate the weir 3ate
seal as follows (refer to Fig. 1):

b.

Open valve 'A'.

Adjust the pressure regulator until 30 psig is obtained as
read on pressure regulator gage.

Open valve 'B' and verify pressure at 30 psig. Adjust
pressure if necessary.

Inflate the seal by opening valve 'C' and verify 30 psig.
Adjust pressure if necessary.

o ISSUE 2
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8.V.P.§5. - 0.M. 1.538.4
AOP-27 NG CAV WATER SEAL FAIL (continued)

To weir gate seal

From station air |

A

Pressure
Valve Regulator
Valve “B" Valve

_éégskuﬁ, -

PI-5A-202 Pressure gage

Figure 1

NOTE: If no fuel movement (Part A) was in progress, refer to
Part A, step 2.

10. Once the fuel transfer tuce is closed or the weir gdte installed
and sealed, request direction from the NSS or NSOF concerning
refilling of the Spent Fuel Pool.

~¥p Act

) Initiate corrective action to repair the failed seal.

2. Begin dewatering and deconing the incore instrument pit and/or
containment floor.

3. Inspect all areas for any visible water damage tc plant equipment
and electrical wiring.

4. If it is desired to make up to the spent fuel pcol proceed as
follows:

a. Shut the RWST coolers and refrigeration units ~ombined
outlet isolation valve [QS8-29], lecated by QS-P-1B.

b. Open the refueling water to fuel poeol isolation va ve [QS-
37], located west of RWST coolers QS-E-14 and 13.

8. At the Benchboard - Section C, start the refueling water
recizculation pump (QS-P-2A or 28] by placing its control

switch in the FAST positien. .
d. Continue pumping as necessary and monitor RWST level.
| -80~ ISSUE 2
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B.V.P.S. - FP-DLW

ABNORMAL REFUELING PROCEDURES

1.  BURPOSE
The purpose of this Procedure is to identify the appropriate

actions to be taken during abnormal occurrences while refuel ing.

I1. APPLICABILITY

This Procedure applies to BYPS Unit 1 during Mode 6 and includes
actions reauired by personnel in Refueling and the station

operating groups.



IIT. DEFINITI

BVPS .
FP -
OLW .

Refuel ing Mode
or Mode 6

Suspension of
Core Alteration

Manipulator
Crane

Spent Fyel Pit
Bridge Crane or
Fuel Pool Crane

B.V.P.S. - FP-DLW

ABNORMAL REFUELING PROCEDURES (Continued)

ONS/DESCRIPTIONS

Beaver Valiey Power Station
Fueling or Refueling Procedure

The Westinghouse three-letter code for Ducuesne
Light's Beaver Valley Power Station Unit )

- An operational mode agreeing with Table 1.1 of
the Technical Specifications.

This mode is reached when Keff of .95 or less
and Tavg is below 140 degrees F, but it is
applicable only when the reactor vessel head
is unbolted or removed.

- Tech Spec Definition 1,12

Suspension of CORE ALTERATION shall not
preclude completion of movement to a safe
conservative position,

- The Stea 1s-Roger Crane used to remove or place
fuel assemblies in the reactor core, the fuel
transfer system, and the RCC change fixture,
Mark Number CR-5,

It takes an averuge of five (5) minutes to remove
a fuel assembly from the core and release it in
the upender,

- This Oresser Crane is used to manipulate fue!
assembl ies in and out of the fuel transfar
system, the spent fuel racks, and the cask
area, Also it moves new fuel assemblies to

the new fuel elevator,
Its Mark Mumber is CR-27.

It takes approximately six (6) minutes to
remove a fuel assemhly from the upender and
put it in a spent fuel rack.



B.V.P.S. - FP-DLW
ABNORMAL REFUELING PROCEDURES (Continued)

III. DEFINITIONS/DESCRIPTIONS (Continued)

Fuel Cask Crane - This Dresser Crane is used for spent fuel
cask movements and is kept in the Decon
Building.
Its Mark Number is CR-15,

Refueling or = The refueling cavity (UFSAR Figures 9.12-1 and

Reactor Cavity 5.1-5) is a reinforced concrete structure 1ined
with stainless steel. It is the arsa above the
reactor closure head flange that is filled with
borated water to form a pool above the reactor.
This pool protects the refueling operators during
fuel transfer.

Transfer Canal or The transfer canal adjoins the refueling

Fuel Transfer Canal cavity, but is approximately 11% feet lower.
It contains the RCC charge fixture, the
blind flange, the upender, and the transfer
cart. During a flooded condition it becomes
part of the total pool area and is used in
the transfer of fuel assemblies into and
out of containment.

Fuel Pool or - Consists of the fuel transfer mechanism area, the
Pit or Spent spent fuel storage rack area, and the cask area.

Fuel Pit The fuel transfer mechanism area and the cask area

each have a weir gate or a gate with inflatible
seals and it is separated from the transfer canal
by the transfer tube, which has the blind flange

on the transfer canal side and a gate valve (CPA-135)
on the transfer mechanism side. It is also termed

the transfer canal - fuel pool side,

Fuel Transfer - This systam is used to manipulate fuel from the
System transfer canal to the fuel pool. It consists of
two (2) 1ifting frames or upenders, a conveyor

car or transfer cart, and a transfer tube that nas
2 blind flange on the containment side and a manual

gate valve on the fuel pool . ide.

[t takes two (2) minutas for ‘he car to travel its
full length and one (1) minute for the upenders to
complate their movements,

=ls



B.V.P.S. - FP-DLW

ABNORMAL REFUELING PROCEDURES (Continued

IIT. DEFINITIONS/DESCRIPTIONS (Continued)

Incore Instrument -
Room or Keyway

Reactor Cavity -
Water Seal

The incore instrument room or pit/sump or
'keyway' is located directly below the reactor
and partially under the RHR platform. Any
water leaking from the resactor cavity seal and
flowing past the neutron shield tank ends up
in the incore instrument sump.

A seal designed to maintain water in the
reactor or refueling cavity during its flooded
or refueling condition. The seal covers the
annulus gap between the reactor vessel and

the reactor cavity.

d-



Iv.

8.V.P.S. - FP-DLW
ABNORMAL REFUELING PROCEDURES (Continued)

ORGANIZATION and RESPONSIBILITY

The organizations involved in this procedure are the Refueling
Group, including contractors, and the normal plant operating
groups such as Maintenance and Operations, plus the Radiation
Control Group. See Section 4 of the Refuel ing Procedure for
Organizational Charts and the listed responsibilities of the
Refueling Group, including rontractors. The station operating
groups have responsibilities as per their specifiic administrative
procedures.

NOTE: With any incident requiring the suspension of core
alterations, all fuel handlers will attempt to complete
movements that will place fuel assembly in a safe
conservative position, but will not perform any actions
that will endanger their health or safety.

wom



B.V.P.S. - FP-DLW

ABNORMAL REFUELING PROCEDURES (Continued)

V.  REFERENCES

1

L

2
3
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5
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13.

14,

=
O
.

UFSAR Rev. 0 (1/82), Section 9.12 and 14.2

FP-DLW-R3, Refueling Procedure, Cycl. III-1V

Tech Manual, 2.102, Fuel Transfer System Manual

IE Bulletin No. 84-3: Refueling Cavity Water Seal

B e e e i,
Test, Operation, and Removal"

ND1SCA:0095, 3/17/84, "Spent Fuel Melting"

LIS, Docket No. 50-213, 811299

NDIMNE: 2290, 9/19/84, "New Reactor Cavity Seal Ring" and
Interim Report on the BVPS No. 1 Reactor Cavity Seal

Note Pad EM No. 3859 - Subject: Reactor Vessel Upper Internals
Package Radiation Levels, Response to EM No. 3816

BVPP No. 62-4, "Installation and Removal Proceudre for the
Segment Reactor Cavity Seal Ring"

ND1SHP:329, 9/24/384, "Reactor Cavity and Fuel Pool Dose Rates"”
Op. Manual, 20, Fuel Pool Cooling and Purification System

Op. Manual, 1.53.4, E-22, "Irradiated Fuel Damage While
Refuel ing"

Op. f'anual, 9, "Reactor Plant Vents and Drains"
ND1SCA: 0097, 9/24/34, "Water Evaporated by Spent Fuel"
ND1SHP:333, 10/3/84, "Rx Cavity Dose Rates"



B.V.P.S. - FP-DLW
ABNORMAL REFUEL ING PROCEDURES (Continued)

VI. INSTRUCTICNS

A.

Prerequisites

The prerequisites are those required to be in a Refuel ing
Mode and moving fuel assemblies. See Tech Specs 4.9.1
through 4.9.13 and the Refueling Procedure.

Precautions and Limitations

The same precautions are followed as required by the
Refuel ing Procedure.

1. If a condition occurs that requires the evacuation
of containment or the fuel building, the Refuel ing
Shift Supervisor (Refueling SRO) shall provide direction
on the placement of fuel in a conservative position,

CAUTION: At no time shall personnel stay at their posts if
a spent fuel assembly has less than 4 ft. of water
over top of it. Any irradiated or spent fuel
assembly partially exposed to the atmosphere
represents a significant potential for high
exposure rates within very short periods of time.
Also, the cladding may become damaged and additional
exposure problems would occur.

CAUTION: Even if all the fuel assemblies are placed in a
safe conservative position, the internals, upper
and lower, could present exposure problems.

2. Spent fuel in the fuel pool racks will present axposura
problems that depend on the amount of watar shielding
provided.

(8]
>

Any fuel assembly left in the horizontal position in
the fuel btuilding or containment transfer canal, will
not present an exposure problem as long as they remain
covered with water - approximately 3 feet of water.

4. The RCC change fixture is not to bte used as a tenporary
storage location for spent fuel or as an RCC change
fixture, until all safety concerns have been addressed.
It will not be used at all in the 1984 Fourth Refueling
Outage, Cycle IV-v.



B.V.P.S. - FP-DLW
AENORMAL REFUELING PROCEDURES (Continued)

VI. INSTRUCTIONS (Continued)

C.

Precautions and Limitations (Continued)

5.

To simplify emergency actions, the manipulator crane
operator is not to move off the index used to remove

a fuel assembly from the core until the upender or
lifting frame has been cleared or emptied. This allows
for any preliminary movements needed to prevent grid
strap damage before the fuel assembly is raised out of
the core.

A Toss of the reactor cavityv seal would drain the reactor
cavity and, and when the gate valve is open, it would
ruin part of the transfer canal and fuel pcol. Approx-
imately cne (1) foot of water would remain over the fuel
in the fuel pool storage racks.

Procedures

NOTE:

A1l Abnormal Refueling Procedures will follow
the format >f Abnormal Operating Procedures.

ARP-1 Reactor Cavity Seal Failure

Symp toms

a. The High-Low Refueling Cavity Level alarm (ANN
Window No. A6-HS) will annunciate in the control
rom -

b. If the gate valve {P4-185) in the transfer tube
is open and the weir jate is not installed, the
spent fuel pool Tow level alarm (ANN Window No.
A6-3) will annunciate in the control room.

Cc. The Refueling personnel will notice the decrease
of water in cavity and, if the fuel pool s connected,
they will notice the level drop in the fuel pool and
in either case notify the control room via direct
communication line, page, or pax line.

d. The incore instrument room sump level high level

alarm (ANN Window No. Al-50) will annunciate in
the control room.

e. The containment sumo high level alarm (ANN Window

No. Al-49) will eventually annunciate in the contral
room,
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ABNORMAL REFUELING PROCEDURES (Continued)

VI. INSTRUCTIONS (Continued)

£ ProceggPes (Continued)

Symptoms (Continued)

NOTE: This will occur regardless of flow from DA-P-5,
because the speace between the reactor and
neutron shield tank will not support a large
volume flow and the remaining flow will dis-
charge from the nozzle penetrations and drain
to the containment sump.

Depending on the rate of water (shielding) loss,

the rad monitors in containment and the fuel building,
if the gate valve is open, will alarm. (Contianment
Area RM219A%B and Fuel Pool Area Monitor RM207)

Automatic Actions

[f DA-P-5 (Incore Instrument Room Pump) is not
on clearance, it wili start (3enchboard Section A)
and pump 10 gpm to the containment sump.

One of the containment sump pumps (DA-P-4A or DA-P-4B)
will pump 25 gpm to the north sump in the PAB.

A high-high rad monitor alam in containment or the
fuel building should initiate £-22.

1) This should actuate changes to the ventilation
in each building or this should be done manually
if the notification from the refueling personnel
precedes the alarms.

LS
~—

The high-high alam should also actuate the
evacuation alarm. The evacuation alarm should
be preformed if the refueling personnel notify
the control room before the nigh-nigh alarm is
initiated.

Immediate Manual Action

a.

Notify control room through direct communicating
page, or pax phone, of situations and planned
planned action.
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ABNORMAL REFUEL ING PROCECURES (Continued)

VI. INSTRUCTIONS (Continued)

C. Procedures (Continued)
Immediate Manual Action (Continued)

CAUTION:

If corrective actions cannot meintain at least

a two (2) foot cover of water over a suspended

spend fuel assembly, evacuate all personnei.

See chart provided that shows task and leak
duration times. Also, the Refueling Shift Super-
visor could request the control room to start a
low-head safety injection pump ( ) and pump for
five (5) minutes from the RWST. This would add

to the volume of water in the cavity which increases
the time until the cavity is drained.

b. Remove all unnecessary personnel from containment
and the fuel building.

NOTE:

NOTE:

The Refueling Shift Supervisor (DLC) is required

to monitor all evolutions invelving raising and
lowering fuel assemblies with the manipulator crane
and will initiate proper actions and have the re-
sponsibility to direct the placement of the fuel
assembl ies in safe conservative positions.

Respirators will probably be issued by the
Rad Con personnel at this time,

s Suspend all core altarations.

1) Manipulator Crane (CR-5) Operator hardling
spent fuel assembly.

1.

Place manipulator crane cver the most cpen
area cf the core, uniess it is alrsady in
position over the ucender.

NOTE: The control room should be able to zl2arly
identify the nearest and mos* ouen area
of the core if the crane operator needs
assistance.

NOTE: The Refualing Shift Supervisor will
direct or operate the crane and have
overall responsibility for the place-
ment of the fiel assembly. If the
transfer cart or upender is not avail-
able, take the crane to the ooen arez
of the core.

P
L3
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ABNORMAL REFUELING PROCEDURES (Continued)

INSTRUCTIONS (Continued)

Procedures (Continued)

Immediate Manual Action (Continued)

2)

2
—

ii. Lower the fuel assembly into the core or
the upender. It must be unlatched if it
is in the upender and the mast raised.

iii. If possitle, inform the control room of
the final disposition of the fuel assembly.

iv. Assist any other operators, if possible,
then evacuate area.

Spent Fuel Pit Bridge Crane (CR-27)
Operator, if handling a spent fuel assembly,

i. Position assembly over an empty fuel rack
cell, unless it is already in position over
the upender and the upender is ready to
receive it.

NOTE: The control room should be able to
clearly identify the nearest empty
cell,

CAUTION: If it is impossible to place in an
empty cell, place it in the larger
opening east uf the "failed fuel
cans." Go to the spent fuel racks
or the above location if the upender
is not positioned correctly.

ii. Lower the fuel assembly into the rack or the
upender. It must be unlatched if it is in
the upenger,

iii. Assist any other operators, if possibie, then
evacuate the area.

iv. Inform the control room of the final disposition
of the fuel assembly.

Transfer System Operator

(Irregardless of vhether fuel assembly is being
hand led or not.)
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ABNORMAL REFUELING PROCEDURES (Continued)

VI. INSTRUCTIONS (Continued)
C. Procedures (Continued)
Immediate Manual Action /Continued)

i. If a crane is in position to lower a fuel
assembly, wait until the crane has unlatched
before lowering the frame; otherwise lower
immediately.

ii. Try to move car to containment position.

i1i. Close the gate valve (PH-185) after car has
completed travel. If problems arise in valve
closure or time permits, install weir gate
and inflate seal.

NOTE: Inmediately inform the control room
of any delays or problems.

iv. Evacuate area.

v. Report final disposition of fuel and equipment
tc control room.

Follow=-Up Actions

a. If the fual assemblies were not placed in a safe or
or conservative condition, the plant will initiate
Chapter 57, the Beaver Valley Emergency Preparedness
Plan, and any further actions would be beyond the
scope of these procedures.

b. If the gate valve was not closed btut the fuel assamblies
were all placed in safe positions, refar to ARP-2.

o

Given minimal operator actions, ali the fue! assemblies
are in a safe conservative positicn and the gate vaive
was closed, perform the following actions:

1) Cautiously monitor exposure levels in containment
and especialiy the fuel building.

2) Soray down internals once with D.I. water.
3) Refill fuel peol to normal water level.

4) Clean-up and decon containment lower levels.
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ABNORMAL REFUELING PROCEDURES (Continued)

VI. INSTRUCTIONS (Continued)
C. Procedures (Continued)
Follow=Up Actions (Continued)

5) Remove reactor cavity seal.

CAUTION: Per information received from Kewaunee
with the internals and head removed, the
surveys showed 70-100 MR/HR at the edge of
the pool near the internals package. Also,
during the split pin program an estimated
600R/HR was used for the bottom of the guide
tubes near the center of the core.

a) Install temporary shielding to protect personnel
that enter cavity. (Either lead or a waterwall
shield should be installed.)

b) Remove reactor cavity seal per applicable
procedure, DCP No. 640, 6884-MD-PR30-001,
Rev. 00 (Steps 5.41 through 5.4.2.3).

¢) Repair seal per engineering direction.
d) Reinstal] per 6884-MD-PR30.001, Rev. CO.

e) Follow normal refueling procedures after the
removal of the temporary shielding for the
cavity fill,

2. ARP-2 Gate Yalve Not Shut With Fuel Pool Drained To
642'1" Level

This procedures follows ARP-1 except the gate valve is not
closed and the fuel pool has drained to the 642'1" level.
A1l fuel assembl ies have been placed in safe conservative
positions. The Symptoms and Automatic Actions are the same
as ARP-1,

Immedfats Manual Aztion

a. If there is no fuel assembly in the upending rechenism:

1) Trarsfer the carriage or cart to the containment.
a) Use manual wheel
b) Use emergency pull-out cable.

¢) Override electrical switch and rove cart
with the control panel in containment.

223
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ABNORMAL REFUELING PROCEDURES

INSTRUCTIONS (Continued)

Procedures (Continued)

\

Immediate Manual Action (Continued)

2) Install

(If flange leaks,
measures or weld cl

Refer to ARP-1 for follow-up actions, except any
damage to the transfer system must be repaired.

nere i
ere

assem
there are (2) possi

mbly in the transfer cart,
ibie solution paths.

Bring fuel assembly into containment using
the manual, emergency, or control panel
(containment side)

lose the gate valve in the fuel buf g.
Possibly make a quick an*f/ with an electri
irill to turn valve, or close valve remotel
from sheltered 1oca:13n on roof

"~
M1

-
i -
g -

Actm"s.

: ADD 1 CAY1Y
L £n ~ -
yen 1N ARPe- 01 i OW=UD

Lower diver into transfer canal and have
diver cut transfer carriage at 5lind flange.
Ensure blind flange can be installed.

Have diver install blind flange.

Refer to ARP-1 for Follow=-Up Actions, except
any damage to the transfer system must be
repaired.




