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1.0 PURPCSE '

This procedure covers the installati:n and remcval of the
~

segatented reacter cavity water seal.

2.0 RESPCNSIBIL:!"I

2.1 Cuquesne Light C:=canv is responsible for supplying
all superv sory personnel, craft labo r, cperators.
tools, and miscellaneous equipmen necessary :s
perform all work. It is also respcesible f:r ensuring
quality control hold points identified in ^4=

procedure are adhered to and for ensuring normal
personnel and equipment precautions are fellowed.

; -

.

2.2 Stone' fs Webster Inqineering Cer:oratien is responsihie
for provanang tecnn cal assistance wnen requested by
Cuquesne Light company, .providing resolu:1:n for all

,

discrepancies and nonconfernities which eccur- as a4

result of this work, and issuing appr ved addenda, if
required. to . change and/or clarify this field
installation pr:cedure.

3.3 FRICAU 0NS AND L :CTA!!:NS
.

3.1 Insure the reactor :.s shut d wn and cooled down
(Mede 6) (Ref. 1).

3.2 Insure the :: alan: level inside the reset:r vessel is
below the vessel flange (Ref.12).

'(CR-5) and reac::r3.3 Insure the manipula::r ersne+

containment crane (C3-1) have been checked f:r pr:per
operation (Ref. 1).

3.4 The seal ring segments weigh appr ximately 3,000 lb
each. :o not exceed 5,000 lb load on the hoist rings. .

3.5 Ouquesne Licht Cc pany handling pr:cedures and safety,

requirements shall be used :n all lifts.
.

4.0 SPECIA: PR'ICAft!!0NS.

, 4.1 lifts ever the reac:ct vessel should be avoided.
!

.
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4.2 Care should be exercised to avoid damage tc the cavity
liner when setting the seq =en:s in place.

4.3 To prevent personnel injury, care shculd be enercised
in the area ci the reae:ce cavity while the &
supplemental neutren shield er the reacter cavity
n'.ter seal is removed.

c

4.4 The gasket adhesive is flammacle, se extra CD fire
extinguishers and a fire va ch should be previded
until the adhesive is dry c the teuch. There shculd
be no sparks c e, cpen flames in the area of the
adhesive.

5.0 IQUTPMel?

5.1 Portable Rigging Iquipment

5.2 Reac ce contai. ment Crane (CR-1)

5.3 Maniupla:cr C sne (CR-5) .

5.4 Miscellanecus Hand Tecis

5.5 Caulking Equipment (Ref.10)

5.6 Gasket cutti..g Tool (Ref. 3, Shee: 3)

5.7 Radic1cgical Cen:rcl Iquipmen: (as determined by site
Radic1cgical C:::rcl Persennel)

* 5.3 4 cz cf nec1'.se
.

5.9 4 inch pain: brush

5.10 15 ca of cisaning selven: (see step 7.1.1)

.

5.11 Rags

5.12 Refueling seal placement tages (Reference 5, g
cetail 10) 6fe)

5.13 References

1. TSAR,'Iclume 5, Section 9.12.2

2. CLC Maintenance Manual
.
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=3. OLO Stati n M:difi:ati n Manual

4. SE Drawing 11700-5.11-2A

5. SE Drawing 11700-RV-40A

6. SE Drawing 11700-RV-403

7. S E Drawing 11700-R7-38D J
/g'/,

3. SE Drawing 11700-RV-38E ' *'

9. SE Sketch 12690.51-$K-Ma3 sh. 1 and 24

(Attachmen: D)

10. Scotch-Grip Adhesive Sulletin (A :achment A)

Yi

@&
'

11 EVPS Operating Manual c.P.-56 sec . 4-H. *

12. 3775 Operating Manual C.P.-6 Sect. 4-G.

6.0 MANDLO!G AND STORAGE CT **" SIM. RING

6.1 *he reae:cr cavity water seal ring sepents are,

equipped with three safety hoist ebgs (;ar- numcer
A50-22007) sanufactured by the A.::erican Or:.11 Sushing
0:mpany. Eaca safety heist ring has a ' ra:ed working,

lead of 5,000 1h in any direction. Each ring sepen
weighs approximately 3,000 1h 'and =ay therefers be
picked up by any ne of the lifting devices.

6.2 When handling the ring segments special care should
be taken to avoid damaging de gasket surfaces ! 2e,.

| ring segments er the gaskets themselves if instal *ed.
' These surfaces are the unders:.de of the spacer thq en *

the outside diameter, a 4 in vide area at the
underside of :he r u g segmen:s en the Mside diameter,
and a 5 in vide area along the ::p of the ring
segments at the enda of the .sepen:s. The gaske:;.

t' surfaces should be . covered wi:n tape er s=me
protective ::vering. The gas %e s which are :: be

' - replaced are an acceptable pr::eetive ::vering.

6.3^ The ring segments sheuld he handled in a heri: ental
positi:n while suspended frc: the three safety hois:

.

i
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rings. Whenever pessible. Time spen in any positi:n.

other than heri::ntal sh=uld be minini: d.

6.4 Whenever it is necessary to handle the ring segmen:s
_A in any configuratien other than that described in

step 6.3 abcve. the ic11: wing precautiens shall.he
observed:

1. When a ring segment is suspended in an other than
horizontal positi:n by ene or more safety hois:
rings, changes in the velocity of the ring should
be done sicvly and smoo thly. Abrup starts,
stops, and changes in direction are to be
avoided.

2. If a ring segment must he seved while supported
by any devi:e other than the safety hois: rings,
the support shall be spread over the largest area
possible. Interfaces he:veen the support and the
ring. should he weed, rubber, er seme substance-
that vill not mechanically damage the ring. .

There is to be no centact be:veen the gasket
surfaces cutlined in step 6.2 and any device
which supports the segment. The gasket surfaces
are to be cribbed :s protect them fr:m damage.

6.5 . henever the ring is set dcwn, it should he placedW

horizentally vi:h the safety hoist rings up. ::
should be placed en crthbing which is 1 cated so as ::
prevent any ::ntact with the gasket surfaces.

6.4 . Materials which :culd c:ntaminate the stainless steel
parts of the reac:cr cavi:7 ve:er seal ring vi:h
chierides, fluorides, sulfur, mer:ury, or lead should
not c:ntact any of the parts of the seal.

6.7 The entire underside af the radial seal is a gasket
surface and shculd he protected frem damage during
handling and storage.

6.3 Whenever any threaded part is exposed, it should he
| protected by a thick, relatively soft ma:erial :s
' prevent thread damage.
,

6.9 The ring segments shculd be stored in a hori ental
position supper ed by cribbing as in step 6.5. The
gaskets shculd be ac:essible for inspectica, remeval,
and instalia:icn. The' supports should be near the

. .

.
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ends of the segments, near the center of each segment,
and at leas: ene supper in between each end supper
and the center suppcrt. This configura:icn should be
used both near the inside diameter and cutside
diameter (requires a minimum cf 10 sq: ports). The
supperts should be no smaller than 4 in x 4 in where
they- contact the segment. Segmen: may he stacked
vertically in ut area clear of safety related
equipment felleving the above support guifelines for
cribbing he:veen segments.

s.10 If the gaskets sustain any damage during handling,
they shculd he replaced prior to use. '

7.0 Dl571:117: N PROCI:URE.

7.1 Gasket Installati:n
*

Note: This section shall be acccmplished at least 24 hocrs (preferably
72 hours) prior to installing the ring in the refee.'.ing cavity.'
(i.e. 24 hours minimum of adhesive curing is requi:ed ;rior :c
seal ring installation.) .

'

1. Visually inspect the necprene vashers under :he
perimeter spacer har retaining bolts. If there
is no indication of tears, cracks, or degradati:n
of the washers, cmit steps 7.1.2 through 7.1.6.

Note: '4ashers en nauti:n detector hole ::ver
do not have := be changed. .

2. Remove every c: hor pert =eter spacer har bel; and *

vasher en each segment.
A3. Clean the helts and :he surface ! the seal ring *

where it came in ==ntac: with the washers d(/C
thoroughly using a selven: such as Isoprepyl
11cchol, Ace :ce, or ::12:ne (Reference 12 and
1 :achment C).,

Notes RT7 was used in pas o seal these
'

mating surfaces. Insure removal of :1d '

RT7 prior :c ::r. inuing.

'4. Install ene neeprene washer (Referenen 3,
Ce: ail 9) en each of the remcved perimeter spacer
har bolts.

Page 7 cf 11 Issue : ate, '0/26/3'.
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5. Reinstall perineter spacer har bolts. T:rque :c
2424 ft ihs. s

*r
6 Repeat steps 7.1.2 thr: ugh 7.1.5 fr the db90 /

remair.ing pert =eter spacer har bolts.

7. Clean ' the gasketsurfacesoft$eseq=entedseal
',

ring thoroughly using a solvent such as Iseprepyl
11cchol. Ac e:cr.e , or Toluene (Ref. 11 and
Attachment C).

3. appiv a 1/16 in coat of 2M C:mpany scetch-Grip
* adhesive No. 1711 to one sognent of gasket

saterial en the ex;osed hard rubber =ating
surfaces of the circumferenti:1 seals and the
proper side of the radial seal splice gasket. A
4 inch pain; brush should be used := apply the
adhesive.

Caution: Insure the adhesive is applied :s the
hard runber surfaces of the cir:umferential seals

f
'

and the side of radial splice seals :: be mated

i(frowith the radial seal retainer.
,

9. Install the gasket en the segments, and the
radial seals. I.D. and 0.0. seals sh uld everlap
the seal ring by 2/4 in minimum at the ends.
Radial seal gaskets shculd overlap the radial
seal at each end by 1/4 in. nininun. (?.ef, 7 and 10) .

.

Notes Retaining devices such as "C" : lamps
shculd be used :o held the gaskets in
place until the adhesive cures. Use 4fweed biccks to eb ain a uniforn b'Dclamping force cvsr as much of the

*

qasket surf, aces as ;cssible.

10. Repeat steps 7.1.7 thr: ugh 7.1.9 for the
remaining six seal ring ;sskets and the three
radial seal gaskets.

Note: The radial real ;sskets * dill be
installed as ene prefabrica:ed gasket /'

alent the length of the radial seal as 1($f/;
shown en Ref. 1. : stall 5.
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11. When the adhesive has dried. : rim the enIds of the .
ring seg=ent 0.0. and I.O. gaskets (Ref. 9,

,
pg 2).

12. caulk the 1/4 in ledge between the seal ring
segments and spacer bars with 3C"/ 732 if existing caulk requires -

replacement (Ref. 9, ;g. 1 and P.ef. 11).
f

13. Caulk the gap he:veen the ring segment and spacer
har at the beveled edge f:r the radial seal.
Saco th surface of caulk such that the beveled
surface remains as smooth as pessthle.

14. Neolube and install the retainer studa if they .

have been removed. Torque := 10 f t-lbs.
g.

7.2 Reacter Oavity Water Seal Insta112tien

Note: The reactor cavity water seal ring is
segmented ints f:ur sec: tons: !ach section
is to he sealed by a prefabricated gasket of *

closed cell ne prene fram. This facili: stas
the sealing effectiveness :ver the entare
range of operating pressures withou: the use
of bolts !se precompressi:n of the gaskets.

1. All cable. air ducts, and insulati:n must be
removed from .he vessel head (Ref. 1).

2. The supplemental (3enelex) neutron shielding mus:
he removed (Refs. 5 and 6),

3. Align the first seg=en: with the neutr:n de:ector
hole.

4. Set d=vn the segment with the 0.3. en the
refueling cavity liner e::edded ring and the 2.3.
on the reactor flange. The segment saculd extent' ,

equal distances ( 1/2" 2.T"cler botn the emcedded
'

, ring,and,, reactor vessel, flange'.e

l,

.

Note: To aid in ;12:enen s! sach segment,
the refueling seal placement gages
(Ref. 3, Ce:aal 10) should be used. |$1multanscus use of two gages, one near

{?
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either end of each segmen: al:ng :he
outer diameter, will ensure pr:per ,f
spacing. (see Attachment I. Tigure 1 *

61' o)for proper placement of gage.) r.a=ove gage biceks A.

.after seal placanent.
5. Subsequent sognents shall be installed in

accordance with steps 7.2.4. The gap,

between the ends of the metal pcr:1cas of the
segments vill be approximately 2 in. *

Note: Care shculd be exercised in placing :he
last ring ta avoid pinching the gaskets
or damaging the seal. to :ca st;;r s:m r:gg,

0-) | 4( '

6. Test fit the radial seals ar.d the retair.ar 6r,e)
clamping hars. When all pieces are properly
aligned. remcve the radial seals.

I
7. Measure the gap in the gaskets and, using the |

tool illustrated in Ref. 3, Oetail 11. cut wedges,

|
to fit the gap. Use Ref. 9, Sheet 2 and '-

Attachmen: T fer guidance.

8. Coat the sides of the wedges with adhesive and install
(See Ref. 9, Sheet 2) . Adhesive to to 3M-No. 1711,

9. Install the radial seals and retainer bars.
Install the washers and nuts for the retainer
hars and thread the nuts to a loose fit.

13. Tighten the retainer har nuts is achieve 1/4 in
gasket c:mpressi:n, but r.o more than 25 ft-lb per
nut.

Note: Insure the everlapping gasks: :n the
radial seal contacts the tsp =f the
main gasket. Caulk this line of centact with adhesive.

7.3 Pee: Installa:Lon ar.d Testing
*

1. Insure all ::als'and materials are removed fr:m
the re fue' ling cavity prior to removing the
sacter vessel head and that the area meets all

OLC cleanliness requirements.

2. Till the refueling cavity until the seal ring is.

barely covered and monitor leakage.,

Page 10 of 11 Issue Cats 0/06/3'- *.
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3. If leakage is less than the maxiaum fidw rate that a temporary
recirculation ~ system has the acility to evercemer ,o; if lea:tage is
less than 3 gym (based en use of permanently installed equipment
instead of the temporary recirculatien system, and 50 percent
capacity of the liquid waste evaporator, L*d-DI-C, centinue to
fill the cavity.

c4. Monitor leakage during the fill. If leakage exceeds the maximum (}for_yhigheyer mede of coeration is in service frca Step 3
abover or if the leax rate does not begin to subside noticeably
as refueling cavity water level is increased ever Step :
above: Stop the filling operatien, drain the cavity, repair the
leaks using the adhesive as a caulk, and repeat Steps 2 and 3
when the adhesive has dried.
Caution: If sump pump OA-P-5 remains on for 2 minutes or

more, the leakage is in excess of 3 g;=. Ir.dicating 17
lights for A-P-5 1ccated en main centrol board. j (r,

Note: As the cavity is filled, leakage shculd
decrease due to the weight of the water
improving the seal.-

,

.

7.4 Reactor Cavity Water Seal Removal

1. Drain the refueling cavity.

2. Remove the radial seals and retainer bars.

3. Using a knife or scissers to prevent tearing the.

mais gasket, cut thr:ugn the vedges fastalled 1.n
step 7.2.3.

4. Lift the segments cut.

S. Place thread protect rs en the retainer studs.

6. Move the segments to their st:rsgo area and
support them en cribhtng to prevent gasket *

damage.
,

7. Cut the vedges cut while removing as little of
the main gesket as possthle.

4. Cne of the solvents listed in step 7.1.1 (with
the excep:1on of the Isepr:pyl Ale:hol) should be
used to remove any adhestve remaining en the
emoedded ring and reset:r flange.

'
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DESCRIPTION:
* A lignt coseree. Magn stenge esReerve witn a long taca range. Cnos euscaJy: has escenent water, ca and

Grees. resissance.

. sena r4 .ne. n=ww. re ss.n ene sucri n,. 2. m .u .reise.

PHYSICAL PROPERTIES

SASE. NET WEIGHT CONSISTENCY
PetycNorecrene 7.4 lbs./ gal. M clum Svrum

SCI. VENT FLASH PCINT VISCCSITY (APPMcK)
Aromati:. Alionatic -14*F. 2600 cas

CCLCR SOUCS CONTENT BROCKFIELD VISCCSIMETIR
Tart (AFPROX) RVF r3 so. 4 20 r:m .

36%
.

APPt.! CAT'ON CHARACTERISTICS
.

METHOD CCVERAG: SCNCING MANGE
3rusti ct 81ow (1 MIL 03Y FIL.t) (to Mil Wet Alm. 2 Surfacas)

438 so. ft./ gal. Up to 20 Minutes

EGUIPMENT SUGGEETICNS

: ..a.. a 44...n ng notems

t. purn -s.1 re.e . e ang i.4 a eca me nume s.: su..e ,,enes/o s , more,
2. Pen,--Sn ,.w...,.a.w ..
2. seu. n,.nt-c,u. M e ::s.u4 r,ve,, wn en incruee.

Menem eu,n. u m ,1:4 2 2 av e. .neuano una.n t,,ineenng n. 4,. Cme,.=a -..e ..,-an eeu..,n.nt .

$$ geden eturve dis.ene.ng systems

1. eumo=3:1 re.e
t2. Pniner-inevetor si.to

2. teussinent-Croce S.1 Meneru. Macee .304. *7 wets d:*A.ASC iceuctor Pree taewstree. Locug Ingieeenng one
Aso Career.ces in.se r=*ar e.wistment

Assemetteet
1. Mose $.inuet Meere Synftes Mase t eeurv.ient. ICC0 as wereing pressure minernwin.
L Few gt.9-4,.cs Meem d 03 4:3 witn a :4' t. .e e.orveteat.

Chemecal ruestanee recuirements:
1. s,ne.= ,,uen. . .a unten w.m i.,,e usesive ,nua .. ,ee m t met.... ne ,.n .= .e,ena e.a .. av.a ne

renen .,e u n . nee.

Adhesivas, Castings and 5salars Ulvislan E~

1941 mye844 .C a a. !? 8.W 6 wi4 9. 8811. **0 n ta ?13.t t t 9 a 8 8a C3 0 8 48 3
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Pacc.,uct spsCmeAT1cN
.

.

Scott'n G..r..i.u..

s

( RUSSER !

ADHESIVE |
NO.1711 i

*

b

PERFORMANCE CHARACTERISTICS !

180* PEEL STRENGTH OVERLAP SHEAR STRENGTH
Canvas / Steel %* Birch / Birch |

Time Test Value Time Test Value
4 75'F. Temp. (Ibs./In. width) @ 75'F. Temp. (Ibs./sq. in.)

,

1 day 75'F. 10.5 2 wk. 75'F. 238
3 days 75'F. 16.5 3 wk. 75'F. 323
5 days 75'F. 25 after 3 wk. -30* F. 648
7 days 75'F. 31 after 3 wk. 150*F. 34
2 wk. 75'F. 32 after 3 wk. 225'F. 16
3 wk. 75'F. 36

after 3 wk. -30* F. 15
after 3 wk. 150*F. 18
after 3 wk. 150*F. 16 -

STORAGE AND HANDLING 3
Store ::recuct at 50 80*F. for maximum s:crage life. Higher temperatures recues ncrmal
stcrage life. Lcwer :smperatures cause increasec visecsirr cf a tempcrary nature. Rotate
stock en a **first in-first cut'* hasis. Ucon reques your 3M Adhesives. Ccatings and
Sealers Sales rlecresentative will be cleased to acvise ycu cf the anticipated snelf life of
this prcduct under ne s:crage ccnditiens in ycur plant.

C:aan-up can be acccmpiisned witn Sectch Grip Brand Scivent No. 2. When using
scivents fer ciean-uc it is essential that prcper precautionary measures fcr hancling
such matenals be ceserved.
ICC SHIPFING CLASSIFICATION: Achesive C4ments. NO!. Red label recuired.

DANGER! EXTREMELY FLAMMASLE
!!afere using, extinguish at! ' lames and cilct fights. Use only in weil venclated
areas. Curing acciication and until vaccrs are gone, keec crecuct and its vaccrs
away frcm nest. sca*xs and flame. Avcid using scark producing electnesi
equipment such as switenes, acpliances, etc. Keep centainer c!csec wnen not
in use.

IMPORTANT NOTICE TO PURCHASER

All statements. technical information and recommendatiens contained herein are based
en tests we believe to be reliable, but the accuracy cr ccmpleteness thereof is net guar-
anteed. and the feilowing is mace in lieu cf all warranties, excress er imcliec:

Seller's and manufacturer's only ecligation snail be to reciace sucn cuant::y of :he
product proved ic be defective. Neither sailer ner manufacturer shall be liable for any in-

r jury, ! css or damage, cirect er consecuential, arising out of the use of cr tne inability ic
use the prcduct. Eefere using, user shall catermine tne suitability of the creduct fer his in-*

,.
: ended use, and user assumss all risk ar'd liacility wnatscever in connecticn therewitn. -

No statement er reccmmscaticn not centainec herein snail have any force er effect
unless in an agreement signed by efficers of seiler and manufacturer.

z.oonen.= A1-2
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OESCR1PTION
SILASTICS 732 RTV ADHESIVE / SEALANT$:uSriCs m RT/ acnesive/

sealant is a caste-like, one- ry ,, , , , , , , , , , , , , , , ,, , , , , , , , , , , , , , ,, , , , , , , , en, ,,,,, , y, c3 ni g: . 7 ,,3; e g n , ,y = , e

component matenal wnica cures to Phys: cal F rm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nc n siuna cieg :a s:e
a tougn. rue: sty sclid when Cure ... . ... .... .. ...... . .... . . ..... . Cures at room ter :ers:ure. :n e r::sure t:
.expcsed !c moisture in the air. water vapor in :ne air. ;r.m; crf a smast

arneunt of acet:: a cSince it will not f|cw of its cwn
weight, tnis sealant can ce a : tied Soec:a1 Prc=ert:es ...................... May te a=:liec cveretac =r :n sseeweis

iomts anc sut* aces: *nin -:t sa; :r un vt
csernead er cn sicawallicints anc
surfaces witneut saqq ng, stumcing, Fnmarf Uses -~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . m o General:ur::so seann; anc une:rg

as a s=aceWtie; u:ur acnesive
ct running eff. It will acnere to =r a fonrec.in.::::e asxet
c:ean metal glass, most ty;es of

' weed. silic:ne resin, vulcani:ed~ -

siiicone rub er, ceramic naturat -

Under pressure, it ficws rea::!y* Achering auto and a: liance ,

and synthetic fiber, as well as tnm. inc!ucing metal, fa nc. and from its container. De :as:e-se
painted and many plastic surf aces.- f a:ric-cacksc ;iastics cons:stency maras it easy :: *crx:
Sit.ASTIC 722 RT/ achesive/ * Sendng gaskets in hez*ing and a gaMa n yeccen .am m. :e

. used for ::cung ne sur'a: .sealant has geed resistance to
refrigeraticn uni:sweathering, vibrat:en, meisture. De cure cr:gresses inwarc frem

o:one, and extreme tem eratures. It * Attaching screwiess brackets er the surface. At ::..:!:: ns cf at
may be ac;tiec in suo.zero weatner name=tates, and tacking ;iastic

least 75 :(24 C) anc 50 :ererntwithout less cf extrue:cn er hysical matenais to metar rotative num: city. me sea: ant 'crm:
pregerty enarac: ens:::s. Fuffy * Sealing wincews in even caers a :acx. free sxin wim.n .. minu:es.~ ..

cured Slt.ASTIC 722 RT/ acnesive/ and flues on *:s 2: liar cas* coling is net =ra:::a! a::e* :nisi
sealant can be usec fer ex:encec flangec pipe gcants. access acers skin ::egins ferming, an: sn:uic te
genods at tem:eratures up to a50 F

* Fermec.in. place ;asnet for ; ear c meletec witern ! :o 10 tinu:es Of
(222 C). and for sacr er pences, as acclicatien. even :nce;n :nis may* bcxes compresscrs. ;cm:shign as 500 F (250 C). Tests nave recdre attema e : enc:s f
snown that even after two mentns * Seating trailers. truck ::s acclying a 10 ::ct g. '.dewise. !!

'

at 450 F (222 C) er u: to one weex cncing anc seating appuanca masking :::e nas :een usec :s*

at 100 F (250 C). tne sealant"

;ans mark off an area. ; sneut: :s
remains tu:bery. Gra;ns I and 11 remcVed bef:re tne tacx tree -Boncing signs and sign letters, *illustrate the effects cf heating

' **
u en the peel strength (180 degrce * Antiabrasieri coatity*

peel en crirt'ec Alc!ac 2C2a * Sealing of manne casins and Cure Tfree
alurninum panets) and u;:en tne .

windows Cure tfree is affec:ec ty re!at:ve
u!!:msto elongstren (measured
ac:orcing to ASTM O a12). * Filteting and sulking joints in humidity, cegree cf confine- ent.

sheetmetat s:acks. cue:wcrx anc and cross seencn:1:nicxness cf :ne.

'

S:1.ASTIC 722 RT/ senesive/ sealant. See:icns ue *o L 3eenecurpment hcusmgs
sealant is avails:le in a vanety of C" D'CO*' NOW 8#'C 5 *" *

c:fors inctucing sluminum. Stacx, aceut 2a neurs at r:cmHOW TO U$g'j c:est. :nc whito.-
, Applying the Materfal: humicity. L ss meisture c:ctent

tempersture st 20 cr:ent re!.. :ve
.,

'

USES Tsek.F*aa ~1rn~a recucas it slightly. In 24 acurs.-
'

sit.ASTIC 7*2 RT! ach'dsive/ S!!.AW 722 RT"/ cenesive/ sections us to US-nen :nc Ouro
seatsnt is primsnty uscd for: sealsra .a su;;ficc rescy.tc.usc. to a ru=:ct with a incre A

.
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TYPICA!. PROPUTIES durometer harcness rating of accut. , ,

These values are not intenced for use in precaring speci!! cations. 25 points. After 3 days at re:m ,

!
-

j, gyppff,4 temperature, mis cureme:er-
,

i Colors .. .. ........ ..... Aluminum, bla:x. cie'ar and wnite hardness love!s off to a: cut 30 '

- 'Cints*Specific Gravity a t 77 F (25 C) . . . . . . . . . . . . . . . . . . . . . . 1.C4 "
.

*Extrusion Rate (binch crifice. 90~;si In acptications where S:t.ASTIC 7 :: ;

' alt pressure), g ms/ min . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350 RTV achesive/ sealant enay e :artly |

Flow Rate (sag er stump en W x 4-in er tota!!y confined curing cure, me
bead ) . in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nil time requirac !cr grc er cure :s .<- |.

g Tack + Free Time at 77 F (25 C) anc 50% AH., min .. 10 - 23 generaHy tengmenec ey t .e cegree'

Cure Time at 77 F (25 C) anc 50% RH (Win of confinement. It is =csst:!e. wim
*

thickness ), hrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 absefute c:r.finement. ! Mat cure wdl '-

As Cured * - Physical -
- "*'*******'*****'***H'****

ASTM C676 Curemeter Hareness. Shere A. ::irits . .. .... . .. . . .... 20. Meeg of te searant at vevated ;

:em: era:uns. P.ietaMc-me:11::cesASTM O 412 Te nsde S tre ngm. psi (f.t F ) . . . . . . . . .. . . . .. . . . . . . . . . . 350
sncule not Cverfa: mcre t an Or*e |ASTM O 412 E!cn ga tion. ;e rce nt . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .,C0

ASTM O 746 3rt:::e Pemt. c egrees . . ... . . . .. . . . . . . . . .. . . -100 F (.73 C) ** .# 7 * - # " * * U *" I""* '* "I !
ASTM O 2137A Vclume Cceffic:ent of Then tal Ex:ansien. condnement cunn; cum sm: :e :

32 to 212 .: (0 to 100 C' . . . . . . .' . . . . . . . . . . . . . 9.3 x 10 , thercugnly :es:ec :e :re |

commerciahzauen.Thermal Concue:ivi:y. cal /(cm) (cegrees C)
(sec ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.45 x 1 C -a Curfng time increezes wim the

BTU per (f t) (ceg rees F) (Mr) . ... . . . . .. . . . .. . .. . . . . . 0.11 thicxness of : e settant. A t/2-inen ,

As Cure:ft - ETact:1:al crcss see::en, for exam:se. may |

ASTM O 257 Vo lume R e sistvity, onm-cm . . . . . . . . . . . . . . . . . . . . 1.5 x to'' recuire 3 er 4 cays fer c:r :: :e.

. ASTM O 149 Cletectnc Strength.** veits/mit ................ 550 sclicifica:icn. Mcwever, me :ure
.....

ASTM O 150 Cielectne Cces: ant. wdl have pene ra ec me cater
,

. a t 60 H z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.3 1/5-inch in aceut 24 hours. !,

'
at 1 C0 H z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 Achered to g: ass. metal. t mest i
at 100 KH z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 weces, s;;.AsTic 732 A7V 1

ASTM O 150 Olssipation Fact:r. achesne/ sealant nas a y:: cst :eef f-|
ct to Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.0015 s:rengm of 20 : unes :er m:n. \~ - .
at 100 Hz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.CC 15 after 72 hcurs at recm tem: era:cre.
at 1 C0 KHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.C015 ne ec:r g:ven erf curm; cure is

' Measured on 0.1254n-entex sf acs arter 72 nrs/77 F (23 C) anc 50% AH. due to ine literst:cn Of 1:st:0 at::.-

tA!:er vulcatuamg 72 nrt/"7 F (2$ C) and 50% aH in /adn*miCX Orcss seCUCn. 7his Occr cisa:: ears as Me Cure
"ES-md :Micaness, t/4 n Asm e ,c:roces :n cd, ra:r: nse.

progresses, an: is .-c :::ecte
Soecification Wntars: Fiesse contact Ccw Corning Ccrporatfen. Mic!anc. After as c'm a m We, 'iMich!gan, before writing sccci!! cations en tats product,

|
a .

.
CAUT!CN

. ,

'

On contact. uncured sealant :.1:::es
GRAPH I- PE!!. STRENGT*si VS HEAT AGING linfaticn. Averc centac: ws:n eyes

'

and skin. Cents : !er 2 wearers tame
30 a:;rcenate :recaut: ens. IN CASE

CF CCNTACT, flusn eyes mtn
446 F water. Call a :nysic:an. Femc.e

! (2:0 C1 from skin mtn cry :::m er ca:er
*

[' | towel. Sealant reiesses a :::c a:::it
l (wnegar. tike ::cr) curm; cure.8. "5 KEE? CUT CF AEACH CF

.@ chi!.C A EN.
W*

002 F BortcIng5
n (150 C1

1. Thercugnty C!Can 3r*c c?7'?3tea

U h I' | | -! | rnetai ar"C :last C sut*30fs. !non
a. to rinse ad sur*::es, esce:t ::s:60.

with s00tene. Au::tr sur*::es*

snoute ec reuqncrec *50*

sanc accr. men mcec mm /""%.

~ 482 F acct:no. Fo!!c v 20 re0 u : CPS (~~.*

0 - G ' Y*" * " 5 * " '"I * * ''" t # # # '# # ''''

10 .3 33 40 $3 W 2. For siter ger, r cro urai: rm
itME A7 TEMPEft ATUAE CAYS Dends. gggty a :nen f.im Cr

.

dmcwaar "3 " w2*
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OCW CC ANINGe 1200 prira3 c:It GRAPH II - ELONCATION VS HEAT AGING
t) til surfuis except.rutter a :d

.

C'. . silicene ry cr. Attow to air cf /E for .

' 30 to 45 minutes at reem-

temperature. (Full instruc:fons are ' "w
0 _

proviced with the Ortr e coat.) 6' # g3g h |
''

CAUTICt/: CCW CCPNtNG 12C0 y
; prime ccat is !!amma:!e and has no g

.

0:2 F
FCA status. Kee: away frem neat' -r- (150 C1

- and caen flames. Use only wita $
| |

,

acequate ventilatien. 7 A400-c
3. Apply SILASTIC 732 AW g
adhesive / sealant to the are:ared g
surfa:e in a uniform mickness. Best ue *

*,
*

y
adhesion is ottamed witn a !!- t: 20- 7 7'

, _

..

mil glue line. In :nese :ases wnere E
the achesive is used :stween two y .,.
surfaces. ::ut the secenc surface in 482 F
place, using encugn =ressure to . (250 C)
displace tne air Out net the *

adhesive.

3, Let the Unit star:d undistur:ed at 0

rocm temperature to cure. -
20 30 40 50 500 -

TIM AT WEMM W
.

Sealing *

FDA STATUS UL STATUSUsing SiLAS C 732 9?/ a:hesive/
sealant in sealit:g a::::ica:icns When fully cure: and wasnec, SILASTIC 722 AT/ acnesive/
fo!!ows accrextr a:ety me same SILASTIC 732 RT/ a nesive/ sealant is rec gni:tc Oy *

,
a step-cy-steo Or :ecures as Outlined sea! ant meets ne recuirementa of Uncerwnters Laterat:nes for
{g for bencing 20:n=2ticns. After FCA Regulatron No. 21 CFR service to 302 F (150 C) wnere

preparing :ne sut*:ces anc :nem; 1"T.2fC0 (fermerly 121.2552) etengaucn is not essential.
where required, me sealant is sut;ect to en: use c:m: fiance with
apolied by feremg it into the joint any a:ctica;:le :::al extra :ives SPEC:FICATIONS
or seam to cetain fuil::eract limitations. SILASTIC 732 RT/ acnes;ve/
between sea! ant and surfaces, seelant is cesignec to meet tne

NSF STATUS-

requirements Of M!L A-46 "SA,
SM C 722 RW achesive/ Amenc 2. Ty;e 1Estimating
sealant is listeo Oy :ce Naticnal

For es:imating sealant require- Sani ation Fcuncaten uncer me SHIPPING LIMITATICNS
ments, muf tiety ;attens :y 123 f!cic crt:ena C2 !:r direct contact.

. Non,'ounces and civice by :ne cartricge witn fccc.
size. Examete: 11 ga!!ces requirec

,

x 128 fluic cunces = 1403 10.3-fluid * USDA STATUS STCAAGE AND SHELF L!FE
oun e cartriege a 137 :artn ges -

. SILASTIC 732 RT/ achesive/ When stored in Or gmst une enec
sealant is autnen:sd by :ne Umtec contamers at er :si:w 50 F C2 C;,
States Ce:artment cf Agneulture SILASTIC 732 RT/ actesive/'

Using the Table for use in Federally ms :ected meat sealant has a snett infe of 12 3 - ns
* *** 'Y Y ""*** N * * * * * * * ' 'h ' * * * * '* O * **l * "*Examcle: F;nd how inuen sealant is

*

required fer a icint 3/5 inen wide.
1/8 inch coep and accut 225 feet in TABLE I: ESTIMATING THE AMOUNT CF SEAU.NT
overall leng:n. Reacing cown :ne wroTR iner*e
width column heaced "3/8" to the

Il isst { tits I tes | :/ts i sie j seis 1 .s I reis i t/2 l !>s i :/4 1 1
ccptn line marked "1/3." gives a ,,,, , o c4 , , o , , , C7 , , ,, , , ,, , , ,3 , , , , , , ,7 , 3 g , , , , , , , , , , ; , , ,
value of 0.25. This is me arneunt cf

' sealant, in gallons. recuitec for a : 1/ts i o ct I c c: i 3 4 i s es ! c es I o n 10 ':I o 14 I 2Ms i := i ::s ! ::3i
joint 3/8 inen x 1/8 inen x 100 feet j tes i 3:2 i :.:4: e es t e i: t 2 is i o = ::s i e :s t 2 :3 i 41 1 :41 8 HSI
in lengtn. Fcr tne jemt s ecified. - sits i oes t :s i 31: i : ts ( 'J s | 3 3: 10:P | c 43 I C 49 i ti i 3 r:i II !,

g - 225 feet in fengm. rnufticty :y 225 I in ioc4i 3:s I s ts 1 ::s i o ss t o si i s4 i ::t I scsi 3 e:: : H ! ' il I.

* over 1Co. or 2.25: 0.25 x 2.25 = 0.55 - E
3, ,, , 3 ,3 , 3 ,, , a n , 3 , , , , , ,, ; , , , 3 , , , , ,, , i g ,; , ,: , ,:: ,,3

sea i ses i o t: 13 M I ::t t 3 4S i s ti l c u l :u l us l t = 1 14 1 n}cges see e : ting

.
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g. G of G
should always te kept seated wn:n Ycu saiufd :M rtugnly test any~

ttt in ucO. Aft:r a c;ntain:r'.ars ptcicos d use of our precucts anc
*

been ccened, a clug cf cured indecencent!y conctuce sa:isfac: cry
material may form in the ncufe er pettmance in your acc cstien. j
tuce tio curing sternge. When reacy Likewise,if tne manner in wnica (
te reuse, unscrew nocte anc cur produc:s are utec recuires
remove cured plug. Remainmg governmen:al accreval er
sealant is reacy te use, etearance, you must cctain it.

PACKAGING Cow Corning warrants enty tnat its
products will meet its scec:lica-

SILASTIC 722 RTV acnesivel
tiens. There is nc warrant / cf r'

seslant is availacie in 3- and merenantacility cf fitness fer use.
4.7 fi c:(SO and 133 mL) tuces. ncr any etter express er imclied *

10.3 fi cz (3C5 mL) cartricges, anc
warrarities.The user's exc!usive

. -

4.5+ and $2-gal (17* anc 197-il remedy and Ccw Ccrning's scle ;; :"'
containers, net wetGht. Ilability is limitec te refunc cf :ne ,

USERS PLEASE READ purcnase crice er rectacement of
, any crecuct sacwn = ce c:nerwise

The infermation and ca:a centainec : nan as warrantec. Ocw Cernmg
herein are believec := ce accura:e will net ce liacle fer ine:centat er
and re' liable; newever, it is :ne consequentral camages of any cinc.
user's rescensibility to cetermine

. suitability of use. Sinca Suggestiens cf uses sneufc ne: ce

Ccw Cerning cannet knew all of taken as incucements to intnnge
any ca:ents.

the uses te whien its precue:s may
be cut er the concitices of use,it
makes no warranties cencarning
the fitness or suitacnity of i:s

;prcducts fer a carticular use er *

purcese.
*

,

.c
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Accreved Cles= ire ?_uids

-

.

$

Approved volatile solve =ts: Methyl Alechol, I'4 1 Alechel,
Isoprep71 Alechel, Acetene, Toluene, varsel I., Ocvasel Z3,
and Steddard Solvent 1CC-110. Solvents shall be ted 3 cal
grade, either new c redist'"ed.

Toluene may be used fer rencval cf silicene gresses. Tarsel
4 ad Steddard Solvent leave a petroleum fils which :ust 'ce
rsm=ved by viping with alechel, acetene, er Oevanel I3.

, .

Special cars shall be taken to i:surs that aL. federal ,

state, a::d sa=cfacturers safety precauticus are observed
when using volatile solvents. Recezmended safet7 related
data is at ached is Table I.

.
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SAFliTY ltlil.ATlin llATA F0ll APPit0Viin 501.Vi!N13 *

*

.

Flammable Thre. hold Presh Air
Flash Limits FL Vapor / Vapor I.imit Recirculation
Point e77*F gal. Sol'n Density Valuo* Factor **

3(*F) (Vol.1) 880*F (alr-l.nl Ippm) (ft/ gal. sol'n)

Hethyl Alcohol 52 6.7-36.0 81 1.1 200 405,000

lithyl Alcohol 55 3.3-19.0 56 1.59 1:100 56,000

Isojiropyl Alcohol 53 2.0-12.0 43 2.07 400 107.000

Acetone n 2.6-13.0 45 2.00 1000 45,000

Toluene 45 1.2-7.0 38 3.I/ 200 155,000 .

I

Varsol 4 I40 n.3-6.0 17 5.21 500 * *34,000

Ilow.inot I!B 141 1.1-10.6 25 3.6n 5 11 J 500,000

Stoddaril Solvents ifHi-Il0 11.8-5.0 20 5.0 50n 40,000

; '' threshold I.imit Values are establisheil by the American Conference of Goverpmental Industrial liygienists. sad
j are accepted guidelines for OSilA. These values are established assuming an a hour / day exposure.. At or belou ,

! these levels, there is lit t ic til clihood of ill effects to healthy individuals.
; ,

! ** Fresh Air liccirculation Factor mult i .Iled by the niunbar of gallon:. of solvents used par' unit time will providet
the cubic feet of fresti air wisicli mu.t be replaced, in a closcal art a la tisat sano period of time. The
capaation from which the factor was derived is presented belou.

(ft vapor /pallon solutionj (gallons useil/ uni t time) volume Ift ) of fresta air requireJ/ unit timo4 *

Tlireshold I_._! mTt Valuu
! I ,000, n(H)

nI-2

| 5
- - - - - - - - - - _ - - - - - - - - _ - _ _ - - - - - - - - _ - __ _ _ _ - - _ _ _ -_ __. ._ _. . - -
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Directfens Fo- Use Cf Casket Cuttire Teel

1. 2:e cut vill be cleaner i* the gasket is cut through
the classi cell spenge to the necprsne.

2. Measure ami sark cut li=e.

3. Draw cutti=g edge across cut li e to break skis cf Y
gasket. (g

/ Place cutti=g edge along c== lise..

5. S*aike tcp of ha=ile /_th a 2 lb. ha=mer.

Note: ' Iced seculd be placed =:::ler the gasket while

cutting to prese: re cutting edge.
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BVPP No. 64-0 DCP No. 0216 J.O. No. 12690.51 0.F.E. 50. 12M1

O
3.0 DESIGN

3.1 System Requirements

3.1.1 Functien (w
'2he function of the reactor cavity water seal
is to prevent water which fills the reactor

fvessel and cavity leaving the reactor
refueling cavity during refueling.

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

' I

refueling.

3.1.2 Desien Require-ants

3.1.2.1 Pmss Recuireewmts

Not applicable

3.1.2.2 Stztrtural Requirements (Ref. 4)

A. Material

O 1. Plate - As*IM A240 Type 304
. *M[

.

T[K
2. 3ar - =. M79 Type 304

g 3. Bolts - 410 stainlars steel
st . Studs and Nuts - 41o stria- ww

less steel
5. Gasket - Neoprene g

e(40 durcseeter)

B. Maximura seal load 252.3 lb/in k

due to a 27 ft hydrostatic ,

'

head. .p.
3.1.2.3 Svstem configuration and Essential g

25reatures

A. Two covered openings are

provided for access to the pg
neutron detectors. g

W"' -
B. Three lugs are provided on each

segment for lifting purposes. , (',

C. The seal ring consists of four j,4

g sognents 1or simpiified s.3,

W: handling and for transporting de
c.

Page 4 of 13 Issue Date 1/*0 9
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into the contai n== rat via the
personnel hatch.

D. Pour splice plates are prorided
and will be located over the --

radial seals.

3.1.2.4 Maintenance Recuirtsments

The gaskets for the seal ring shall
be faspected prior to installing the
ring. If the gaakets are worn or
damaged, they shn i be replaced.

3.1.2.5 Surveillance Testina and Inservice
Inspection

Leakage past the seal ring should be
monitored during refueling. The
allowable leakage rate is pp

one-half the capacity of the g;
liquid water evaporator with the g
cavity fully flooded. (Ref. 5)

r"g3.1.2.6 Electriesi Recuire mets

Not applicable W
ms

{dy3.1.2.7 Interf acino Systems

Not applicable .J

d

3.1.2.8 Ouality Assurance

This modification is classified as
QA Cat. III. .!

k'
3.1.2.9 Codes and Standards .

Ia

ASHI II 7/1/77 f
ASME V 7/1 /77 g(,,,ASME VIII, Div. 1 7/1/77 ,

y2<ASTM 1977
1SNT-7C-1A 6/75

Reg. Guide 1.13 pj
Reg. Guide 1.39 gq

E%
(W

9 E
Page 5 of 13 Issue Date M /7+ ]

.m

[q9
,

i.,

hbM[NN5!N$$YEWhM$f$$kkf[QNhhhh$hihhi 'hh.h
- - - - _ - -



n-.
_ _ _ _ _ - - - - _ _ _

.-

:

E

i

. , . _ . _ . -
-

|

!
,

-

!

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

3.1.2.10 Construction Phase Requir s ts

During shipment the sealing surfaces -- 'of the water seal will be taped and
protected with crihhing. ;

- - . . _

3.1.2.11 Reliability Reauis ca- --

1
Not applicable .

!

3.1.2.12 Access and * A=4a4 =trative Control 1

i

Requi a ts for Plant S ity

Not applicshle

3.1.2.13 Fire Protec+4aa or Resistance
1

Requirementp

Scotch-Grip Adhesive No. 1711 is
highly flammable. Extra fire vf I

ertinguishers should be av=41=hle, a g'*I57*Jfire watch should be posted, and E D:
-

there should be no sparks or open
flame in the vicinity when the yI
adhesi,a fumes ara present. CO w n_

Q[3.2 System Desimi W-
mv

3.2.1 Detailed Desian Descrimtion
The segmented reactor cavity water seal has
been developed to replace the existing seal
which was deicrand when dropped.

, "

l

i
The segmented seal comes in four separate
segments which when installed will be

connected and sealed over the reactor vessel . ^ .

cavity. Neoprene gaskets will be used for,

sealing the ring. The marJ= anted reactor
>

overcavity water seal has several advantages
the cae-piece ring used in the past.

A. The sogamated ring can be dissassembled
-

and transported in and out of the ?containment structure.
i

b. Each segment is moved separately thus
simplifying handling, maintenance, and g; *; .

' e
storage.

ne Page 6 of 13 Issue Date $/r/? 9 }, ,,,
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BVPP No. 68-0 IK:P No. 0216 J.O. No. 12690.51 0.F.E. No. JJi}}j,

C. Telerances on tLa sealing surfaces can be < :

relaxed. The segumented seal and the,

softar, thicker gasket material 1 uses'

| will absorb larger amounts of . . - .

; out-of-tolerance while still obtaining a . . , , , . . .
' '"satisfactory seal.

D. No circumferential bolting is required g
thus reducing ins +m11ation time.

I. . The reactor flange and sealing surfmoe at
the shield wall do not, need to be
drilled.

F. All seal material is affixed to the seal
plates allonring servicing of the gaskets

|
outside the reactor cavity. ,

1

MS
fy

|G. With minor modification, the seal ring is

| interchangeable with Unit 2 for use in an ;

j emergency. c
;au

I '

; 3.2.2 Performance Characteristics . . .

' :

i Not. applicable s, f[
k3.2.3 Arra.weinent D.y <

;

! The segmented reactor cavity water seal is 6- 2
arranged in a circle around the reactor

,

i vessel. The inside diameter of the ring (
| rests on top of the reactor vessel flange and

i
the outside diameter of the ring rests on an I

'

ambedded ring at the top of the shield wall. ! |
|

3.2.4 C w snt Desian |.

1. The seal ring is constructed of 1 in ;
thick ASTM A240 Type 304 steel and is M
approximately 26 ft in diameter. Refer k.j"

*

to Ref. 3 for details.'

| W
2. Fasteners are constructed of 400 series :

| stainless steel to minimize galling of ;
.

'

threads.

! 3.2.5 Electrical Power Systems L
' e

i Not applicable e

h $$
j

,
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EVPP No. 64-0 DCP No. 0216 J.O. No. 17690.51 0.F.E. No. M

3.2.6 construction Notes;

|
1. The following shall not contributa lead, I

mercury, sulfar, arsenic, or other icw
melting point elements or their compoemds
in other than trace amounts to the -

*

working fluid:

a. Tools used during ocestruction and
erection.

i b. Luhricants, fluida used for
cleaning, and painted surfaces in
contact with the working fluid.

c. Corrosica preventatives, marking
fluids, packing materials, and
natorials need in handling the
system ocupcoents.

>

3.2.7 System Reliability
.;, .

,

Not applicable
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h INTRODUCTION
*

The seg=ented reactor cavity water seal ring which has been provided for

|Beaver Valley Power Station, Unit No.1 under task 12690.51 is a new design.
It utilizes gaskets of laminated construction consisting of a relatively
soft (medium density, closed cell neoprene foam) material bonded to a
relatively hard (40 durcaeter neoprene 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
Rasket seal, arriving at a suitable configuration for sealing the ends of
the gaskets where the segments join together, selecting workable adhesives
and caulks, and obtaining 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
gasket. A testing ring was designed that could be pressurized to simulate b7the 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 hgasket 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 [9 used to seal the splices in the gaskets between the segments. A soils fa

compression testing machine was used to test the load / compression characteris- $'

tics of the gasket and was used to refine the gasket design. Flammability ;w
Fwas also informally ec= pared with paper.

BACKGROUND
,

| Task No. 12690.51 was initiated to repair or replace the BVPS Unit No. I
reactor cavity water seal ring which was dropped inside the containment

| from a height greater than 25 feet (Reference 1). The damage to the ring g
was investigated, and it was determined that it could not be straightened gI

| with a very high level of confidence in its sealing capability. At this ,

; point, the option of repairing the damaged ring was weighed against the |
j option of procuring a replacement ring.

At the beginning of the investigation of the feasibility of the new ring, y
several design criteria were :et forth (Reference 2). Among these was the p

| desirability of the ring being boltless and sealing under its own weight. p
' This was based on the inability to accurately determine the location of the p

existing bolt-holes in the embedded ring which constitutes the outside f
diameter sealing surface (References 3 and 4). This meant that a soft ?

.

gasket would be necessary to provide a lesktight seal during the initial g
stages of reactor cavity fill. It was also believed a soft gasket would be E

' v

| Ih excessively compressed under full load and that a harder gasket laminated k
'd to the soft gasket would help absorb higher loads. The design which was j

p g selected for testing was a 5/8 in x 4 in cross section of medium density, n
closed cell neoprene foam laminated to a 3/8 in x 4 in cross section of '3
40 durometer neoprene rubber (Reference 5, page 5 of 5). Qi
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LEAK TEST Silf.ARY

O The initial intent of the gasket tests was to test gasket materials prior
to finalizing the gasket design. However, the combined lead times for
procuring materials for and building the leak test rig, testing of the
gaskets, and procuring the actual gaskets exceeded the time remaining until
the scheduled refueling commencement date. This resulted in the selection
of a gasket design and purchase of the gaskets to be a parallel effort to
testing. The testing was therefore a proof test of the basic gasket design.

i

There was a total of six leak tests run using 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 fra of splices that utilized no downward
preloading. The test conditions included rapid, slow, and repeated pressuri-
zation/depressurization cycles, submergence for up to 30 days, pressurization
for up to 4 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 in x 4 in
cross section neoprene rubber was also satisfactorily tested (Reference 6,
page 5 of 5).

Only two types of adhesives, Dow Corning Silastic 731 RTV Silicone Rubber
Adhesive and Sealant and 3M Company Scotch-Grip No. 1711 Rubber Adhesive, i

were tested. The 3M Company Scotch-Grip No. 1711 Rubber Adhesive was .
l

selected as the adhesive for attaching the gaskets to the ring. It maintained 'n |
'

a better bond during compression / decompression cycles on the gasket, was
auch easier to remove, cheaper, and faster drying.

-

|CThe Silastic 731 RTV is an air and humidity cure RTV rubber and as an
_

adhesive it has very little exposure to air. Therefore, it never fully
~

cures when used between the gasket and the plate or as an adhesive for the
Fwedges used in the splices. Flooding the cavity less than 24 hours after

application would result in the R1V being forced through the space it i

occupies followed by leakage. The Scotch-Grip Rubber Adhesive could be '

pressurized within three hours of application. |
,

Several arrangements for sesling the splices in the gaskets where the |s
'

segments come together were tried (Reference 7, pages 1 and 2 of 3). The {
initial arrangement was to fill a small gap (3/4 in to 1 in wide) with some <

type of elastic caulking agent. Three caulking arrangements were originally -

)
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
compound which cures to a hardness of about 60 durometer. One gap was <

filled with Dow Corning 3-6548 Silicone RTV Foam. This is a two-part, j
catalyst cure compound which cures to a soft foam. The third arrangement % '

utilized a 1/4 in layer of Silastic 731 RTV and the remainder filled in ,'
with the 3-654g RTV foaa. This was an attempt to use a caulking arrangement Q
which would simulate the laminated gasket.

None of the caulking arrangements worked satisfactorily. The curing process g
fQ of both two part RTV ccmpounds was inhibited by the release agent used in tg

, dig the 40 durometer neoprene. The release agent is added to extruded rubber k
g to prevent sticking to the extrusion die. The RTV foam also exhibited &y

[ insutficient strength when the test rig was pressurtzed. The one-part g
Q'

kfy u
MNMkh .k N m_ ._ " &w,'#[_ , _ - _ .-.. M._ . - . , _ _ - _ - - . _ _ _ _ --
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RTV 731 cure time increases rapidly with thickness (i.e. 24 hours for a

h 1/8 in thickness, 72 hours for 1/2 in thickness). Whec the two-part foam
was laminated to the one part RTV-731, the RTV-731 inhibited the cure of 3
the foaa.

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

A vedge-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 M |*
this splice aise leaked the basic configuration seemed to offer the best
solutica to sealzng the gasket splices. The cause of the leakage was poor
cure of the RTV-731 due to a very small area exposed to atmosphere. khen 3

the test rig was pressurized, the RTV was forced through the cracks between
the wedge and gasket until 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 recocumended by the 3-M Company for this type of application, 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 M
rapid cure time. A high viscosity adhesive is desirable for allowing some jg

alatitude 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 O and the ID ring segments. The Scotch-Grip Adhesive No. 1711
was used to attach the gaskets to the test plate and used to seal wedges M

9 into wedge-shaped splices. This adhesive, the wedge arrangement, and the f
gasket's performed satisfactorily in all respects. There were many pressurization / gwn
depressurization cycles performed at various rates during the week. The Qq
preload was also varied frcm zero to an amount simulating the gasket load gym-

equivalent to about 125 percent of the weight of the reactor cavity water m.o -

g
pd. w.~[g

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

The basic layout of medium density neoprene foam laminated to 40 durometer Tease.
neoprene, wedges at the gasket splices, and 3-M Ccapany Scotch-Grip Adhesive M
No. 1711 was believed to be acceptable based on the test results. The ,5J
final wedge arrangement is shown in Ref. 7 (Appendix D). j
The remainder of the leak testing was performed for the purpose of verifying Yh
different aspects of the design and for the discovery of limitations which
could affect installation (degree of craf tsmanship required, minimum drying y M

time prior to pressurization, etc.). $
_ %

The third test utilized a gasket with a continuous perimeter (no splices) .%
and no preload. This was, therefore, solely a test of the laminated gasket Fkhj

h.and Scotch-Grip adhesive under more severe than service conditions. There
were no radial cuts or splices so the only leakage possible would isolate GM
the difficulty to the gasket materials and adhesive. At no time was there h?,MS

| ,g any leakage during this test which included 12 pressurization /depressurization @j.yj,

cycles and lasted for three days.
y ]my
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The fourth and fifth tests were performed on gaskets taken from the actual gg$ production run which was delivered to the site. The fourth test was simply em.,
a verification of previous test results using the saae configuration, h

including the lip seal, as the gaskets used on the reactor cavity water
seal. Wedges were used in the fourth test, and the test lasted for 30 days.
Pressurization /depressurization cycles were satisfactorily run at the end
of 30 days. The fifth test was to determine the degree of workmanship M jj
necessary in formica the wedges. Gaps between pieces of gasket were deliberately gg
left and caulked with the Scotch-Grip adhesive. The gaps varied frem about -n~-cm
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. Caps e.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 only
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 same 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 313 psig. During the fifth test, there was a stream of about 1/16 in leaking 7at the 3/8 in gap during initial fill. This reduced to 90 to 120 drops per k,g,q_?h~yminute with the test rig full and 0 psig. The leakage reduced to 0 at e
6 psig, and there was no observed leakage for 30 minutes at 13 psig. %T.Q

h The sixth and final test was performed after the compression testing indicated
that there vculd be insufficient gasket cc=pression during the initial ",dSC
stage of fill of the refueling cavity to assure no leakage. Further compression 1G3
indicated that the foam gasket had to be cut back to 1 1/2 in wide to give Pjy
reasonable assurance of a good seal under the .eight of just the reactor %
cavity seal ring. The gasket configuration for this test was as follows: N

.,

o4 in x 3/8 in cross section, 40 durometer neoprene laminated to in
1 1/2 in x 5/8 in cross section, medium density 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

@W Wtest was to assure that the narrower foam gasket section would not blow out t
under precsure. This configuration performed satisfactorily in this regard. QdW.xA
COMPRESSION TEST SlW1ARY Q$f

Yp[JIl

SI2The same time problems which caused the leak test to be a proof test also
meant that the compression test would be a proof test. The reactor cavity M Sy
water seal bad already been ordered with a specified flatness of 1/8 in/f t 9f.%C
and 3/8 in overall. The gaskets were 4 in wide sections of 3/3 in thick,

Q[342@S
$

40 durometer neoprene laminated to 5/8 in thick, medium density neoprene
foam. The test prece was taken from a production run which was deltvered MWTg

hjh.to the jobsite. It was 12 in long and included the redundant lip seal.
;+c

N
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The compression force was varied from zero to the equivalent gasket load of f

$ 200 percent of the maximum refueling cavity sater level. Data were taken
at regular intervals.

The foam gasket was found to be considerably more firm than originally
anticipated. At the force equivalent to the weight of the reactor cavity
water seal (approximately 97 lb) the gasket deflection was only .040 in.
It was felt that a deflection of about .185 in would be necessary to assure
that the reactor cavity water seal would not leak during the intial stages ,..

of fill.

Further compression tests were run with the foan gasket width reduced to
2 in and with the two 1 in wide sections of foaa gasket with a 2 in gap in
between. They are illustrated below.

r fi

. j usocem uesce. I uso Neue Asare
,

%m %m f*s m

|,- a e-wn -
-

v _ _ <
|,

The length of both of these test pieces was 12 in. The piece with the two n
1 in foam sections was also used to simulate a 24 in long piece with a 1 in b'~ 1

l

* lwide fosa gasket. This was necessary because a 1 in section would not stay
flat in the test rig without the use of a significant downward force. e i

O M'
These tests resulted in a change in the installation procedure for the W'

reactor cavity water seal being changed to cut the foam part of the gaskets E
back to 1 1/2 in wide. This width assured a seal with less than 4 in of A.;

""*water on the seal and was still vide enough to seal across the existing
bolt-holes and 0-ring grooves in the embedded ring which is the sealing 7
surface at the outside diameter. O

"
CONCLUSIONS

The testing program verified the workability of the concept of using sof t
gasket material to seal under the weight of the reactor cavity water seal. 4

: 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 g
three-day duration of this test. | s

Y'Y
The arrangement for sealing the end of the gaskets where the ring segments p

of the first two tests. The original

idea of using a caulking was discarded after the first test. Vedges inserted g%4
join was designed based on the res w

into wedge-shaped openings and held in place with a rubber adhesive were I+ '

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 ;

[y>, the plate with RTV-731, leaked slightly. The tendency of this leakage to
i g vary inversely with respect to pressure verified the belief that the most $.y;

pi g difficult sealing conditions were during initial fill. This was also {..;,,

]7 reverified during the fifth test. yf|

i
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The adhesive for attaching the gaskets was also specified based on test
$ results. The RTV-731 Silastic was found to take too long to cure, be

difficult to apply and remove, and leak slightly where it interfaced with
neoprene. The Scotch-Grip No. 1711 adhesive performed superbly in the

'

remaining tests and was specified for the reactor cavity water seal and for
the above-mentioned wedges.

g@4 m'The compression testing showed that the foaa section of the gasket material '

was considerably more rigid than originally anticipated. The final arrangement i

with the 1 1/2 in wide foam gasket was based on the compression test results,
the flatness specification of the reactor cavity water seal plates, and the
actual acasured flatness of the reactor cavity wacer seal plates as measured

( in the vendor's shop. This final configuration was satisfactorily leak
| tested during the final test.

The design was finali cd during the testing program. Problems such as
configurations of the gaskets and wedges, material compatability, and
material suitability were worked out in advance of reactor cavity water
seal installation. The engineers who would serve in an advisory capacity
gained valuable experience in handling and cutting the gaskets, adhesive
application and limits, required levels of craftsmanahip, and potential|

problem areas.

Tabulated results of the testing may be read in Appendix F of this report.
_, ?&

I The results of the informal fla:ssability and adhesive removal tests are
also contained in Appendix F.
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Appendix 8

.

Initial Gasket Test of November 21. 1978

I. Purpose

A. To provide an initial " shakedown" test of the gasket
test rig. i

B. To provide an operational test for the " Guideline for
Proof Test of Reactor Cavity Water Seal Caskets."

C. To provida initial data for four different cas.'. king
arrangements sad four different caulking agents for us.
in the splices in the gaskets between the sognents of
the reactor cavity watar seal (Ref. 2.1) and to provide
a check on the ta= % tsd gasket layout.

|

II. Equipment

Test rig in accordance with Raf 2.2
'

III. Caulking Arrangements
''

Four arrangements as followet
'

1. A 3/4 in x 3/4 in x 4 in gap caulked with a 1/4 in thick
S layer of RIT-731 silastic rubber (one-part) followed by g

a 1/2 in thick layer of RTV-3-6548 ETV foem (two-part).
#The foam was applied aftar the RT7-731 silastic rubber ,

was cured for 24 hours. g

2. A 3/4 in x 3/4 in x 4 in gay caulked with a 3/4 in thick
layer of R27-3-6548 RT7 foam (two-part).

3. A 3/4 in E 3/4 in x 4 in sep caulked with a 3/4 in thick
layer of RT7-662 silastic rubber (two-part). >

1 .

1

|

4. A wedge shaped piece 3/4 in thick of the following shape
-inserted into a similarly shaped opening.

$

c r v
l.-

a
g $'s g jT

.: 4 - 1i

The wedge is constructed of the same laminated gasket as (5
<

described in Part IV. The wedge was fastened to the stain- [
1ess steel gasket test plate using RT7-731 Silastic tubber g

~/(one-part). The gaps between the main gasket and the wedge
I,' shaped gasket were also caulkaa with RTv-731 Silastic rubber s

;kI (one-part).
:O y
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IV. Casket Arrangement

A. 4 in vide z 3/8 in thick stripe of 40 duroestar neoprene
rubber fastened to the stainless steel gasbat test place
using RTV.731 silastic rubber.

B. 4 in wide x 3/8 in thick atrios of medium density closed .

"-

call neoprene foes were attached to the 40 durometer
neoprene rubber using 1T7-731 silastic rubber.

C. Cape were left between the stripe on each side ta allow
for the various ~amat arrangements.

D. na RTV-731 silastic rubber attaching the gaskets was
allowed to cure for 60 hours before say can1 king was
actag ted.

Y. Test Results
.7

A. Casket Test 113 $[
1. Me gasket test rig had one small leak is a lower corner. .g

It was not of r.fficient magnitude to stop the test. To y,

correct this problem, that corner of the interior was
R

r-~at w .g , ,g. . ;

2. There was a problem in deteretning exactly where the leaa- a i

Mage in the ganket and caulking arrangement was cesing fres.
To solve this problem, troughs were ground out at each of .;

the caulked splices to provide a drainage pats for leakage.
!

3. " Guideline for Froof Test of Reactor Cavity Water Seal Gaskets."

1. D e teos ris was pressurized by filliss the test rig with )
water, sealing the unit, and using water pressure to pres-
surize the test rig. This is as opposed to using air to ,

'

pressurize the test rig.
(
1

2. Se weights were not varied from the = tat == (224 lb) nor
was the resiliency ' test performed, since this test was g
pr=1w=*7 in nature to test the rig, the guideline and m ,

|the basic concept being used in the reactor cavity water 6

seal gasket arrangensat. e

l'

j
C. tminated Cask et Layout '

I
,

s

r@%
The 1=inated gaskat concept seemed to work out well. Prior

| 1

1 to the initial leakage free one of the caulked splices, there
'

h
was no gasket leakage and there seemed to be none up until there g

much leakage at the various joints to accurately evaluatewas too

.) where the water was cesing fres. Further evaluation is necessary. .

,

e, w

'

b. .:}h
'

v:
[- n~

k . . _ _ . . _ _ _ _ . . . . . .. T'(
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O \
D. f*anikad Splices

|

1. 1/4 in layer of RTv-731 followed by an additions 11/2 in
layer of 3T7-3-6548. |

a. 227-731 cure time was somewhat greater than 24 hours
for complace cure. In 24 hours acre than half of
the RT7-731 was cured and RTV-3-6548 could be applied,

b. 3T7-3-6548 cure time was about 3 minutes. The antarial ,

had undergone essentially all expension and was tack i
free in about 2 1/2 minutes. It must be poured within
about 1 1/2 minutes of mixing. While in a liquid state,
retaining dans were necessary to prevent excessive
spreading. The 17T-3-6548 did not cospistely cure next
to the RTV-731 ccr did it completely cure nazt to the
40 duroenter neoprene.

c. This can1kad splice was the first path of leakage. This j
laakage occurred with about 2 in of water on the seal.
This caulkad splice was the only one to spray water at
12 psig in the test rig.

| d. When the splice was disassembled water could be vrung b,,'-

| h from the ET7-3-6548 foam indicating rupture in the closed LLTd'
-

call structure. Q
,

G-k
2. 3/4 in thick layer of RT7-3-6548 '*'~' " :wh

; s. RT7-3-6548 cure time and application was as listed above. g
l It did not coupletely cure next to the 40 durometer am .

neoprene, but it did adhere satisfactorily to the stain-
less steel and the neoprene foss.

,

b. This caulked splice was the second to leak. The test rig
was pressurized to about 2 1/2 psig when the leakage was
noticed. N

W
iM

c. When the splice was dire ? ,r sued, water could be wrung R
from the RT7-3-6348 fr*a v. In the above configuratien. Q

3. 3/4 in thick layer c r / Mtd

far
i s. Cure time was appt?zimately ;4 hours. Dans were required Ni,p

prior to curing to prevent the R77-662 from flowing out j@
" of the splice. The RTV-662 adhered very well to the stain- 6

f,em*:? less steel and neoprene foam but did not cure at all next
to the 40 duroseter neoprene.

r'*iCb. This caulked splice was the third to leak. Leskage occurred ;ct9 at about 10 psig and was very slow. Laakage did me increase fM'f.-

appreciably at 12 psig. (3N
u:;3
Ci%
n.; o-
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4. 'Jedge of laminated gasket material adhered with RTv-731

and says between the wedge and gasket caulked with RT7-731.

This arrangement was allowed to cure for about 6 hours.a.
This allowed the outer surfaces only to cure to a depth ,4
of about 1/16 in. This was to check to see whether
this amount of care coupisd with the viscosity of the ,,

2T7 could form a pressure boundary in a small gap.
''

b. Thit caulked splice was the last to Isak. After about
15 minutes at 12 peig sufficient RTV had been pushed
out of the gaps between the wedge and gasket to allow
leakage. The ET7 was observed slowly squeezing out of
the splice. This problem could probably be corrected
by a longer cure time,but one of the objects of the
test is to find a way of reducing all aspects of instal-
lation to limit the impact of the reactor cavity water t

'

seal on the critical path for refueling.

5. The follaring chart summariaas the results: .

''=a N "3 No. of Type Cure #
Agent /Tre Parts Cure Time Razarks

ET7-731 1 Air and 24 hr Too long of a cure time ,.g Htanidity for 1/8 for caulking. Acceptable [Silastic Eubber '

Thick = ass for bending seskets to C

the ring. Q
ana ,
"A

1T7-3-6568
Closed Call yoaa 2 Catalyst 2-3 minutes Did not eve next to $

neoprene. Calls ruptured : ,'

under pressure. j

RT7-622
Silastic Rubber 2 Catalyst 24 hours Did not cure next to {

j neoprene. x ,

s i
|

{i

VI. Conclusions ,

N
The gaskst test rig and " Guideline for Proof Test of Reactor CavityA. 1

; g Water Seal Gaskets" are workable concepts. Changes mentioned in
i

paragraphs 7.A. and V.S. will be incorporated for the next test.
s

B. The RT7-731 Silastic Rubber is acceptable as a bending agent for
&the gaskets, but cure time and a 3/8 in nazimum thickness limita-

,

'

tion make it an undesirable caulking agent. ,

[
T C. The 1T7-3-6548 does not possess sufficient strength in the cells

7 to withstand the required pressure. The difficulty in curing the i

i h feam next to the neoprene could be due to the release agent in ,

?the rubber or the presence of sone sulfur additive, organo-estallic
y additive, or unsaturated hydrocarbon plasticizers in the rubber. ,

,

; 'm
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O
D. The layered application of 1/4 in of 127-731 followed by

1/2 in of 127-3-6348 foam was totally unacceptable.

3. The RIV-662 silestic rubber had difficulty caring nart to

g..the neoprese. This is probably dua to a release agent in
the rubber. . . . . .

F. The wedge arrangement showed the acet promise from both
the inse=11ation and sealing effectivenasr points of view.
A e== W a= agent with a faster cure time and/or highar
viscosity would be beneficial.

G. Whichever caulking arrangement is utilized, the c== N ag
agent must be able to cure next to the neoprene rubber with
virtually any release agent. This should be a better eclu-
th a to the probles than specifying release agent in the ,

rubber because release age ts are seldom specified and this
could increase the chance of an error. S W Materials Depart-
ment is investigating alternative c== Nag agents (i.e.,
natural rubber type) with a suitable curing time.
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Gasket Test of December 27. 1978 throush January 3. 1978

I. Purpose

A. To test two different adhesives for fastening gastets to the plate.
" "A,..~

B. To test the wedge arrangement similar to that illustrated in part
III.A.k. of the UcVember 21. 1978, test utilizing the above adhesives.
This arrangement snowed the most promising results in initial testing.

C. To find a convenient method of field fabricating the above-mentioned
vedges.

II. Equipment

A. Te:;t rig in accordance with Ref 2.2.

III. Gasket and splice arrangements

A. Gaskets consist of a two-layer laminated construction. The layers y

g+N 'e 4? j
46are nade of 3/8 in x k in cross section of LO duremeter neoprene and

?/8 in x k in cross section of mediu:2 density closed cell neop-ene *
foam. The layers are cemented together using 3M Company Scotch- bCCrip Rubber Adhesive No. 1711. Tm

h 3. Two adhesives vere tested for attaching the Easkets to the plate IW.+a
and for holding the vedges in place. " hey are 3M Company Scotch- QQ
Grip Rubber Adhesive No.1711 and 3M Cc=pany Scotch-Veld Cyancacryla*a ;;,;,qag

Adhesive No. CA k. The adhesives vere used in acccrdance with WM
W" *

canufacturer's instructions. Wr%
b'ff

C. Vedges constructed of the lacinated gasket described above in
paragraph III.A vere constructed using several =ethods of cutting. **f I

'

They had the following shape and th
J,,,_ _ . . . _ _ f_ .m.~ ,, %, , 7y- , .

< - ' * "- ** * m.e i-
T c
l , .. T

__ _s h kWham-
.

e . - - . %+ai f %r
'

e4 ao pe,gy
G J t.acsg T Ma

- Eft $.5/
dr -|,,f* y-

- - - - - - - -

6 w ;3J,-
. 4 wv ;

qN.7i ,

vere inserted in similarly shaped openings. Th-y were fastened to bNthe stainless steel plate and the gaps between the wedges and =ain
gasket were caulked with the adhesives dercribed in paragraph III.3 $[i[
above. gr

4 wd
;dQU,7IV. Test Results :iay-M%
5NU(

[nW.W2.A. Adhesi.es

1. The 3M Cenpany Scotch-Veld Cyanoscrylate Adhesive No. CA k vas I[D[[

O ~
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l !found to be unsatisfactory for attaching the Baskets to

'hthe plate because it sets in less than 10 seccada. While
[ this was ==nageable on the IL in x Ik in test plate, tnisI

would be difficult to work with on the up to 18-ft lengths
required on the reactor cavity water seal. It was unsatis-
factory for the vedges because its lov viscosity would not g
allow it to properly fill the gaps between the vedge and

| nain gasket. This would require unrtasonably close tolerances $1|

in the fabrication of the vedges and the gap into whien they 5 |
i U
' vin be inserted. For these reasons, this adhesive was not

kleak tested,

2. The 3M Ccumpany Scotch-Grip Rubber Adhesive No.17H vas
found to te satisfactory. None of the es sections bonded

|
vith this adhesive leaked during the entire test. The

!- adhesive was easily applied by using either a brush or i

a travel. Setup time was long enough to anow k-Mmg 9
Y

|
for isrge pieces and short enough to allow flooding and j

|
pressurization 3 hours after insta ning the vedges.

e

3. One of the four gasket strips was left intact from the T
Novenber 21, 1976, test. The laminated layers and the Q -

7 ~ gasket to plate bonds were with ICW731 Silastic rubber. *
'

|
This was done to test the ability of this bonding agent ~ h Ito withstand handling and several cycles of pressure
transients. The only leakage observed during the test { |S vas up to a -= ~ of b cc/nin through this gasket to ee 1

[|plate bond.
we+;

|*iedges t .3. s

d f
I 1. Seth vedge connections were rade using the 3M Cc=pany Sectch-

d J| Grip Rubber Aihesive No 17n to bond the vedge to the plate
!

and to bond the vedge to the main gasket. Neither vedge i

connection leaked at any time during the test. g |-

'

i i
$ IC. Gasket.s
@

1. As in the Novenber 21, 1978, test, the gaskets the=selves !
idid not lesh at any time during the test. This includes
Ithe seal between the neoprene foam and the bottom of the

test rig which seals without the aid of an adhesive, caulting 7

agent, or sealant. The caly sealing aid in this interface is i

the weigns of the plate and preload weights and the water l
I

pressure in the test rig.

D. The changes to the " Guideline for Proof Test of Reactor Cavity |

Water Seal Gaskets" and the repair of the test rig resulting | )<

,
-

from the initial test proved to be satisfactory. 4

! !
I R

9 |'

| i
j

.
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|e. A complete test was run in accordance with ce: tion 5.0
1

E.
of the test guideline. Subsequent tests were run by
varying pressures at several preloads. Several rapid

| pressurizations to eaximum test pressure and back to
I

atmospheric pressure were trien with several different'

preloads. This was done to test the effect of many
,

combinations of axial vs radial loacs en the gaskets, '~ ~.,m

test the effect of several load cycles on the caskets,
and to test, the ability of the caskets to respond to
rapidly changing conditions. ':he unit was left flooded
for the entire 7-day duratice of the test. The follow-
ing charts sumnarize the test results:

Test No.1 - in secordance with Section 5 0, 12-27-78

Amrar.t Test Rig Casket * Leak Duration of -

of Preload Pressure Load R=.te Test Condition
(1b) (psi) (1b/in) (cc/ min) (min) Remarks

m

-

160 0 5.6 41 15 Small weep i

256 o 8.0 41 15 Leak decreased
-+

352 o lo.h 41 15 Leak decrea. sed "
| 352 k 30.0 41 5 min ene trop

w -

352 6 39 8 o 5 min '

352 8 h9.6 o 5 min$ C#W:2i
l 352 10 59.k o 5 =in

hvi-
352 13 Th.1 0 30 min
352 0 10.L o overnight M~ww

^
* Includes 1.6 lb/in fer the 7-in column of water and weight of gasket and plate.

Tes+. No. 2 *io preload (No weights) 12-28-75 , y
1

Test Rig Gasket * Leak Duration of 4
]

Pressure Load Rate Test Condition
(psi) (1b/in) (ce/=in) (min) Renarks

i

0 1.6 3 15

[@ik,$
13 65.3 Z1 15

o 1.6 h 15
k 21.2 3 5

|6 31.0 2.6 5 -wNl- * J

8 ko.8 1.5 5 |

10 50.6 1 5
i ,

13 65 3 41 30
l |

.

a
.

$ M
'
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3"
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Test No 3 - 160 lb preload (5 veights) 12-2t,-78

Test Rig Gasket * Inak Duration of
Pressure Load Rate Test Condition

(psi) (1b/in) (ce/ min) (r.in) Re= arks
. - , .m

0 5.6 41 15
h 25.2 41 5

6 35.0 L1 5 Lest decreased
S kk.8 41 5 C=e drep

10 Sk 6 0 5

13 69.3 0 30
12-28-78 and

Test No k - 256 lb preload (8 veignts) 12-29-78

Test Rix Casket * Leak Duration of
Pressure Load Rate Test Conditions

(psi) (1b/in) (ce/=in) (nin) Remarks
71

0 8.0 0 15 YI
13 71.7 0 15 ''M

0 8.0 41 5 C.W

k 27.6 Z1 5 Inak decreased W4
6 37.h 41 5 - 5

$ 8 k7.2 41 5 %
10 57.0 41 5 LMS
13 71.7 L1 30 Leak decreased timiceu '

0 8.0 :, overnight MWe
**"

13 71.7 3 15 N0 8.0 L1 15
k 27.6 41 5 , ' ' ' '

6 37.L l1 5 One drop ,

g,S LT.2 0 5
10 57.0 0 5 >;, a

'

13 71.7 0 30 g
M;, ,Test no 5 - 352 lb preload (11 veights) 12-29-78

Test Rig Gasket * Leak Duration of
.

r-w.e

@hj@?.J,Pressure Icad Rate Test Conditions
(psi) (1b/in) (ce/ min) (min) Remarks

v.r.m ,

MfiQ0 10.h 0 15

. N"t
-

k 30.0 41 5
1

6 39.S 41 5 Two drops
S L9.6 0 5 WA

y
C.p;;|10 59.L 0 5

Wj13 Tk.1 0 30 ym
V Y%'P4

T54Me {||;?@
uL.6
t:yv p'

; M.h
L:f :.X) D q:

E
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, ..: m
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h 12-20.75 ar.c
! Test Ns 6 - 320 lb preload (10 veignts) 1-2-79

Test Ric Casket * Leak Duration of
? essure Lcsa ps: S st Oenditiens

(psi! (1blin ) (c:/ min) (min) Remarks

3 9.6 0 3-day weegean i Appronimately equiralent "' '

.to 2 in of vater on
( actual seal ring

73 ~3.3 L1 15
~

o 9.6 41 15 sligt; increase
,

L 29.2 C 5 EliGD* 1""#'***!

6 3C.0 41 5 # "* d**#'***#
'

E La.6 0 5
| 10 55.6 0 5

|
13 73.3 C 3C

Test Nc.7 L16 lb preload (13 veights) 1-2-79

Test Rig Gaskets Leak Duration of
Pressure Load Rate Test Conditions -

(psi) (1b/in) (ce/ min) (min) Rer.r.rks ,7

c 12.0 41 15
'

+w:

hha - 31.6 0 S

h 6 . bl.L 0 5 c,4 1

* 51.2 o 5
, 61.0 0 5

., i
-

*

75.7 C 3. ,- m .<13 , . y.
| c 12.0 41 5 awe

13 75.7 o 15
.

|
.

Test no.6 - 22L lb preload (7 vei6nts) 1-2-79
I
| Test Rig Gasket * Leak Duration of .-

Pressure Lead Rate Test Conditions
(psi) (1b/in) (cc /mir. ; (min) Re= arms g

f.3 7.2 1 15
h 26.8 41 5l g
6 36.6 41 5 sligst deeresse

6 L6.h d 5 slight decrease d
|

| ,o 56.2 41 3 sligst deeresse y )
!, 73,9 L 33 dio leasage after first tpf )~~ i1C minutec pg| y

a %. .
bN

j
sote: Tests 7 and f. are based on a greater tnan 12 lo/in ini*ial gasxet g

load frem test No.c. it7 i

,,
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' Test No.9 - 100 lb preload (5 veignts) 1-3-79

""est Rig Oasket* Leak Duration of
|

Pressure Load Rate Test Conditions
- (psi) (lb/in) (cc/ min) (min) Remarks

0 5.6 1 15
0 5.6 0 overnight

13 69.3 Z1 15
0 5.6 1.6 15

13 69.3 41 15
0 5.6 1.2 15
h 25.2 41 5

6 35.0 il 5 Slight decrease

I 8 kh.8 41 5 Slight decrease

L 10 Sh.6 41 5 Slight decrease

I 13 69.3 0 30
0 5.6 il 30 ( No leakage after

( first 20 minutes

V. Ccnclusions

A. The test lasted for one week during which time the test rig vas 7;l

. . -

constantly flooded. There were a total of 17 pressuri:atica -
depressurization cycles using seven differsnt preloads. Seven of Y

h the pressuri:stion transients and all of the depressurization E-transients covered the range between atmospheric pressure and
' ~

p essure (13 0 psig) in less than 3 seconds. The renahingh
vd -

Epressurization transients vere at the increments and durations
indicated in the tabulated results. That preloads varied frcs %
1.6 lb per linear inch of gasket to 12.0 lb per linear inch of g.j
gasket. This pattern of testing resulted in conditions whien are .pq
more varied sad more severe than the reactor cavity water seal .

gaskets vill sustain.
te*E

3. The 3M Company Scotch-Grip Rubber Adhesive Us 1T11 is thus far the i@most suitable adhesive tested. It is the mosc easily handled,
inexpensive, and can also be used on the wedges with a 3 hour fg setup time. At no time during the the test did a joint which p

u

{( vas forned with this adhesive leak. This adhesive also appears y
4:to be easier to renove frcs stainless steel than the RTV-731 h+t

fW'
Silastic rubber. It tended to stick to the neoprene upon
removal of the gasket and what remained on the metal pulled up g.1

in a thin sheet without the aid of a solvent. In contrast, the *W
RW-731 required considerable scraping to remove which would be }: ptime consuming on the reactor cavity water seal and could compro-',

(Q,j,b nine the gasket surface. The ease of removal of the Scotch-Grip
) Adhesive may have been enhanced by the fact that the gaskets were

previously counted en that surface using the RTV-731 for the Nryg
VU
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November 21, 1973, test. There is currently a slippery feeling
residue on the plate from the RT7-731. A test should therefore
be run by fastening neoprene to clean stainless steel and check-
ing asse of removal.

C. The concept of the reactor cavity water seal gasket sealing under
the weight of the seal ring is considered to be a valid cor. cept. ,.

This is because the interface between the foam seal and the
"

bottom of the test rig never leaked. The initial gasket loading
was varied frca 19 5 to lh6 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
foaa seal to embedded ring interface on the od (ref 2.1).

D. The wedges were easily fabricated using a home-ende cutting edge
frer* an old power hack saw blade. The edge was made by hand
stinding the back of the blade on a bench grinder for a 6-inch
length. The opposite end of the blade was wrapped in maak!ng
tape for a handle. The gasket was placed on a piece of plyvood
ani the blade was driven from the foam side with a 2-lb ham =er.At j. >

The space for the wedge was fabricated in the same manner. 'uno time did a wedge leak. a

E. The leakage through the RTV-731 generally decreased as the f..

dovuvard loading on the gasket increased. There were a c=u;1e,

G of exceptions during initial pressurization of the test rig f
(0 to k psi in test Nos 5 and 6). During overnight periods, g
lunch breaks, and 30-oinute periods at -4~ pressure, there y

iwas an observed tendency of the leaxage to decrease to .ero
vith time while the test conditions remained constant. The
tendency to leak seemed to increase very slowly as the number
of pressure transients performed increased. Since the test ,

'

ftransients were of greater number and were ytrformed =uch more
r 1quickly than the actual gasket service conditions, the amounts

| of leakage were so minute that this is not considered to be a i

i
| probles. The tendency of leakage to decrease with ti=e at con-
,

stant conditions supports this belief.
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Gasket Test of March 5,1979 |
. g -

I. Purpose

A. To test the laminated gasker. only by minimizing the number of
leak paths to gasket sating surfaces or the gasket itself. |

II. Equipment

A. Test rig in accordance with Ref. 8.

III. Gasket Arrangement

A. The gasket was used as delivered from Presray. It consisted of a
14 in x 14 in piece of 5/8 in thick medium density closed cell

'

neoprene 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-setal interface under the foam, the adhesive attaching
the gasket to the test plate, and any possible porosity in the
gaskets themselves.

IV. Test Results <l

A. The entire test was run with no preload to assist in gasket
9 compression. There was an initial leak rate with no pressure of

C 5 drops per minute 6hich reduced to 3 drops per minute after .,j
15 minutes. There was no leakage after the test rig was pressurized. kM

.-
- The following su nari:es the results: g

Amount of Test Rig Gasket Leak Duration of j
Preload Pressure Load iate Test Condition am

(1b) (psi) (1b/in) (cc/ min) (min) -.

0 0 1.6 3-5 drops / min 15 Pi
0 4 21.2 0 5 g

y 0 6 31.0 0 5 g
e 0 8 40.8 0 5 G-

0 10 50.6 0 5 h"

0 13 65.3 0 60 ;g
,

i
- V. Conclusions

H
A. This test confirms the feasibility of the laminated gasket concept. Vf i

The initial leakage was quite small and under conditions yielding 5)
considerably less initial gasket compression than what will be E
seen by the gaskets in actual service. This degree of sealing ["

i[jwas 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 k

g result of this test and may require only minor madifications.
< . .
iA
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Casket Test of March 7, 1979 through April 6, 1979
9

I. Purpose

A. To provide a long-ters test of the adhesive, gasket materials,
and wedge configuration.

.

II. Equipment

A. Test rig in accordance with Reference 8.

III. Gasket Arrangement and Adhesives

A. A production run of gaskets extruded from the same lot as those
delivered to the jobsite were used. The configuration is in
accordance with Reference 5, page 5 of 5, including the redundant
lip. Two vedge seals were inserted in accordance with the December 27,
1978 through January 3, 1978 test.

B. 3-M Company Scotch-Grip Adhesive No. 1711 was used to attach the ,
gaskets to the test plate. It was also used to hold and seal the 4;
wedges. y

y-
IV. Test Results h.'

t

A. A 256 lb preload was initially utilized for this test to most
".'"

-

.

accurately simulate the initial fill conditions. During the first-

h day, tests were also run using 160 and 352 lb preloads whichw
M simulate a range of greater than +25 percent of the initial fill it.

554 conditions of the reactor cavity water seal. All remaining tests W

[ were performed with the 256 lb preload. C
"

B. Pressurization /depressurizatioc cycles were run at least once
1 daily for the first week and at least twice weekly af ter that. g[ The test gaskets were submerged for 30 days, and at no time did
1 they leak. te

V. Conclusions

Yi
||

A. The gaskets and Scotch-Grip Adhesive will withstand being submerged &
for the duration of a refueling with no sign of porosity or pf

j4 leakage. This includes the wedge arrangement which will be used g
b to seal the ends of the id and od gaskets where the ring segments W
$ join. @
y1 W
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Gasket Test of April 24, 1979

O
I. Purpose

A. To test the ability of the 3-M Company Scotch-Grip No. 1711
Adhesive to caulk gaps of various sizes. The main purpose of
this is to determine the degree of craftsmanship required to .

-rfabricate the wedges and the openings into which they must fit.
' ^

II. Equipment

A. Test rig in accordance with Reference 8.

III. Gasket and Splice Arrangements

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

B. Splice Arrangements

1. All of the gaps in the gasket splices were 1 in deep corre-
sponding to the gasket thicknesa. E

"
2. The nitre joints between each of the sides and three other

splices were used. The width of the gaps in the splices
O. varied between 1/32 in and 1/2 in. Some of the splices had 3,

jagged cuts which left rough edges and slightly torn foas. r

E> ,

IV. Test Results ,;
w **
'

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

B. Gaps up to abcut 3/8 in wide could be caulked with two or = ore
applications of Scotch-Grip Adhesive. The number of applications p'
was dependent upon the width of the gap. ,

C. Caps over 3/8 in wide could not 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 r

J lthen run out of the gap, and it would dry at about the same depth :

as the previous applicaton. The gaps which were greater than 7Jm. |3/8 in were filled with a narrow piece of gasket and the gip on 3 '

each side caulked with adhesive. h
i

'

"

D. Since the gasket plate was upside down when installing gaskets
and caulking gaps, the top of the gaskets durinc this phase is %' [rfthe underside during the testing. This surface is the one that c
mates with the floor of the test rig. Since there is no adhesive B ..

'? Wused between the gaskets and the floor of the test rig, the
smoothness of the caulking in the gaps will impact the ability to ,T["

l g If it is necessary to caulk the gap between wedges andseal.
[

,
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gaskets in the field, the reactor cavity water seal segments and
h wedges will already be installed. 'lherefore, the top of the gap

will not be a sealing surface and smoothness is unimportant.
When the test rig was filled and pressurized, the smoothness of
the caulked gaps showed some leakage. This leakage started as a
1/16 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 with the
test rig full and zero leakage at 6 psi. The following summarizes
tue results: . . . .

Anount of Water Test Rig Gasket Leak Duration of
Preload Level Pressure Load Rate Test Condition
(1b) (in) (psi) (16/in) (ce/ sin) (min) Remarks

160 0 0 4 ~1000 2

160 3.5 0 4.8 12 2

160 7 0 5.6 5.7 2 9

256 7 0 8.0 1.5 2

'@a3
.

352 7 0 10.4 <1 15 1.5 drops / min ..

%IO
352 7 4 30.0 <1 5 Slight weep M 7., ;

M
352 7 6 39.8 0 5 7A

9 q
352 7 8 49.6 0 5 4-

arvd
d 352 7 10 59.4 0 5 48.W4I

m wg
*1

352 7 13 74.1 0 30 ,vg

Cil.
352 7 0 10.4 <1 30 Slight weep

|
Y voaV. Conclusions %da
It (W
3 A. Gaps of up to 3/8 in in any portion of the pressure boundary can

$fbe sealed with the 3-M Company Scotch-Grip Adhesive No. '711.
f This should present no wedge fabrication problems. Experirnce in 44 .

wedge fabrication in previous tests indicates that there should gpy
[.
d seldom be a gap larger than 1/16 in and never a gap larger than py3W.4! 1/8 in between the wedges and gaskets.
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Gasket Test of May 17, 1979

0 1. Purpose

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

II. Equipment

A. Test rig in accordance with Reference 8.

III. Casket Arrangement

A. The cross section of the gasket had a 5/8 in 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 foas could be observed.
Two sides were spliced in such a manner as to allow the foam to I

i blow cut under pressure if it had a tendency to do so. The ,

i splices were cut with a razor blade and uncaulked. No preload |
was used. The following illustrates the gaskets:

i

IV. Test Results and Conclusions !

],, i1

| A. The narrower section of foam showed n2 tendency .. blow out under js.
pressure. The test rig pressure was held at 4, 6, 8, and 10 psi +

,

for 15 minutes each and 13 psi for 60 minutes. j

h B. There was slight leakage through the razor splices up to 4 psi, udh
From 6 psi to 13 psi there sas no observed leakage. g

h
! C. The 1 1/2 in vide foaa section is believed to be suitable for the -

service conditions of the reactor cavity water seal. 'M-D.
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Adhesive Removal Test of January 11, 1979 through January 19, 1979

1. Background and Purpose

A. After removing the gaskets from the gasket test plate in the
December 27 through January 3 test, almost no Scotch-Grip Adhesive
remained on the metal, and the little bit that stayed on the ,

metal lifted off very easily. There is, however, a silicone
rubber residue left behind frca the November 21 test when Silastic 4 ,

RTV-731 silicone rubber was used as e 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.

L ;

II. Equipment

A. Clean piece of as-rolled stainless steel, ASTM A240, Type 304. , M4

Minimum dimensions are 6 in x 14 in.

B. 4 in x 12 in long piece of 40 durometer neoprene. 4

C. 3-M Company Scotch-Grip Adhesive No. 1711. 44Q

III. Procedure
'

'

h A. Glue neoprene to stainless steel plate using the Scotch-Grip* M,
{ Adhesive. W,1 '

b
u B. Let stand for at least one week. ee., ,< ,

g kR C. Remove gasket and adhesive.
eu
5IV. Test Results and Conclusions

A. Most of the adhesive stayed on the neoprene when the gasket was .A-
removed. About one fourth of the adhesive remained on the plate, jd
and most of that lifted off eastly. About 10 percent of the g

' adhesive was scraped off with no difficulty. w.
AN.

B. No solvents were tried, but manufacturer's data indicate that q' ,j j
aromatic solvents would be effective. There should be little ({,
problem removing gaskets and adhesives in the field.
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Casket Compression Tests of May 7, 1979, and May 15, 1979
0

I. Purpose ,

||tT
A. 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 minimum. This is acccmplished by -

' ~~

comparing the deflection at the simulated load on the gaskets p"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 conditions
simulating greater loading than a full refueling cavity
against the reactor cavity water seal.

II. Equi;, ment

A. I,conard Farnell 10-ton, constant strain, soils compression testing
machine. p

le
B. Two dial indicators with stande to measure gasket deflection at -. .

each end of the gasket.

C. Strain ring with dial indicator to measure compressive force. .[
y-

h &_$;III. Procedure
_

A. The test specimen is placed between steel plates in the compression [?$"[testing machine, w

%gg
If

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

C. The test rig is brought into contact with the top plate without
placing a ec::rpressive strain on the gasket. g

I ta o
D. Zero the dial indicators. # ht

I h,j! E. Turn on the compression testing machine. Monitor the dial indicator / 1
| on the calibrated strain ring to monitor force. At preselected hy,h

;
! values, take strain readings from the gaskets. {;g |

r n., .

IV. Test Results 'g
; A. The following tables and graphs summarizes the test results: N;3;

i'

MN
;g+h. - \

'

h h?$
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Test No.1 - 12 in long 3/8 in x 4 in neoprene and 5/8 in x 4 in neoprene foaa.'

Ring Deflection Force Per Equiv. Water -

Strain Force Front Rear Avg. Avg Unit Length Elevation '

(X.0001 in. (1bs) (mm) (mm) (mm) (in) (Ib/in) (ft)

r

! 0 0 0 0 0 0 0 - 0.90
I 30 564 5.70 5.22 5.46 0.215 47.0 4.32

60 1140 8.68 8.20 8.44 0.332 95.0 9.66 m-
80 1518 9.74 9.27 9.51 0.374 126.5 13.16

110 2092 10.83 10.38 10.61 0.418 174.3 18.47

130 2478 11.35 10.89 11.12 0.438 206.5 22.04
160 3054 11.95 11.53 11.74 0.462 254.5 27.38

190 3628 12.40 12.00 12.20 0.480 302.3 32.69

223 4162 12.76 12.39 12.58 0.495 346.8 37.64

240 4526 12.98 12.60 12.79 0.504 377.2 41.01

270 5084 13.26 12.89 13.08 0.515 423.7 46.17

290 5476 13.44 13.08 13.26 0.522 456.3 49.80
"

320 6028 13.67 13.33 13.50 0.531 502.3 54.91 !

!lest No. 2 - 12 in long 3/8 in x 4 in neoprene and 5/8 in x 2 in neoprene foam.

Ring Deflection Force Per Equiv. Water ., f |

Strain Force Front Rear Avg. Avg Unit Length Elevation p
(X.0001 in. (1bs) (mm) (mm) (mm) (in) (Ib/in) (ft) A

D'

0 0 0 0 0 0 0 - 0.90 "/? ,

D 5 95 3.35 1.97 2.66 0.105 7.9 - 0.02 .J

10 190 5.25 3.82 4.54 0.179 15.8 0.86 4

20 376 7.76 6.39 7.08 0.279 31.3 2.58 M

30 564 9.21 7.96 8.59 0.338 47.0 4.32 $
60 1140 11.40 10.43 10.92 0.430 95.0 9.66 gem

80 1518 12.22 11.36 11.79 0.464 126.5 13.16 R*.h
'

110 2092 13.15 12.39 12.77 0.503 174.3 18.47 %,$.i

130 2478 13.68 12.93 13.31 0.524 206.5 22.04 f.v

160 3054 14.39 13.67 14.03 0.552 254.5 27.38 MA
190 3628 14.98 14.25 14.62 0.575 302.3 32.69 J.h '?

Test No. 3 - 12 in long 3/8 in x 4 in neoprene and two 5/8 in x 1 in neoprene ,

foam strips.
y |

,

'

Ring Deflection Force Per Equiv. Water A.'.
{Strain Force Front Hear Avg. Avg Unit Length Elevation ,

(X.0001 in. (1bs) (mm) (mm) ( .n) (in) (1b/in)* (ft)* .

0 0 0 0 0 0 0/0 - 0.90/-0.90
10 190 5.15 4.78 4.97 0.195 15.8/7.9 0.86/-0.02 f*9a

'

20 376 7.64 7.33 7.49 0.295 31.3/15.7 2.58/0.84 nW
40 750 10.19 9.91 10.05 0.396 62.5/31.3 6.04/2.57 (I

!_ 60 1140 11.54 12.25 11.90 0.468 95.0/47.5 9.66/4.38 MNe

@ 120 2280 13.66 13.45 13.56 0.534 190.0/95.0 20.21/9.66 ;rf

h: 160 3054 14.60 14.35 14.48 0.570 254.5/127.3 27.38/13.24 '|> '
220 4162 15.37 15.15 15.26 0.601 346.8/173.4 37.64/18.37

;m[ g ,'

320 6028 15.95 15.79 15.87 0.625 502.3/251.2 54.91/27.01 .;

%
fy * Deflection of 2 - 12 in strips / Equivalent deflection of 1 - 2'4 in strip. 6 ' '

b'? iF-21'

?/ n 1k.
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{ p|'

- - _ _ ___ _ __ _



is,-

P:

,

-.

_

. .

V. Conclusions

A. The 4 in wide gasket will deflect only 0.040 to 0.045 in under
the weight the reactor cavity water seal. The desired 0.185 in 8deflection will not occur until there is about 31/2 ft of water
in the refualing cavity.

B. A 1 1/2 in wide desket will deflect about 0.160 in under the
weight of the reactor cavity water seal. The desired 0.185 in . . , . _

deflection will occur with about 4 in of water in the refueling . 74dl

cavity. A 1 1/2 in wide gasket is the minimum width which will
be considered due to the 0-ring grooves and bolt holes in the
embedded ring under the OD gaskets.
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B.V.P.S. - 0.M. 1.53B.4
!~AOP-27 REFUELING CAVITY VATER SEAL FAILURE

Scenario' Assumption

.Part'A: Major. seal failure where reactor. cavity inventory loss is
..

greater than makeup and there is.no fuel movement reduce--

volsme 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 and/or spent fuel pool bridge crane will
be placed in a safe position. Place' fuel assemblies-in safe
position to obtain maximum heat. removal and shielding.

Symptoms
i

1. Any of the folicwing annunciators may be energized:
.

SPEST FUEL POOL LEVEL LOW .
Annunciator Window: A6-3

REFUELING CAVITY LEVEL HIGH-LOW
Annunciator Window: A6-16

' CONTAINMENT SUMP LEVEL HIGH
Annunciator Window: Al-49

INCORE INSTRUMENT RM SUMP LEVEL HIGH
Annunciator Window: Al-50'

= 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-215A or B, RM-VS-104A or B, RM-VS-103A or
B, RM-RM-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, refer to E0P 22 - IRRADIATED-

FUEL DAMAGE WHILE REFUELING.

PART A - NO FUEL MOVEMEhT

1. Verify transfer tube closed - if not, go to Part B steps 6 - 10
to shut transfer tube gate valve and install weir gate.

r
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B.V.P.S. - 0.M. 1.53B.4
.

TAOP-27: LREFUELING CAV2TY WATER SEAL FATLURE (continued).

:2. 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.

[PART B - FUEL MOVEMENT

Sound ' the standby alarm and evacuate all non-refueling personnel
-- 1.

s -from the Rx Containment Building 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 layingy on the transfer mechanism.

- 2. To prevent . dry pumping the. fuel pool cooling'and fuel pool
-purification pumps [FC-P-1A, 1B] and [FC-P-4A, 4B], 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 condition and request
. assistance and review the EPP for applicability.

NOTE: Licensed operators are required to operate conveyer car '

and lifting frame (upender)..

'3. 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 4.re required to return the
conveyer car to containment. One will be located in
containment and one in the fuel building.

4. Make-up to the reactor cavity per OM Chapter 11, Section 4,
Procedure D, FILLING REACTOR REFUELING CAVITY. Monitor .RWST
level and discontinue this evolution when RWST level approaches
ZERO 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' . REFUELING CAVITY' VATER 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.

5. Containment Lifting Frame Operator or Fuel Building Lifting Frame
f0perator - 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 0FF and-depress the
FRAME DOWN pushbutton. When the FRAME DOWN light comes ON
the lifting frame is in the horizontal position.

6. 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:

Containment Conveyer Car Operator and Fuel Building Conveyera.
. Car Operator.- Check MAIN POWER switch 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 Conveyer Car operator to open transfer tube
gate valve until VALVE OPEN light comes ON.

c.' Fuel Building Conveyer Car Operator - Verify FRAME DOWN
light is on for permissive to operate _ conveyer. If not,
turn -FRAME J0G-RUN selector switch to RUN, press FRAME DOWN
pushbutton with CONVEYER CONTROL SELECTOR switch 0FF' and
check FRAME DOWN light comes ON.

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

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

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

.

4
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AOP-27 REFUELING CAVITY WATER SEAL FAILURE (continued)
.

g. 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.

h. 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 pool level
decreases.

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

8. Install the weir gate as follows: '

a. Connect lifting sling to the weir gate.
;

b. Turn load cell off.
;

c. Remove 2 manual keys (locks). I
1
9d. Lift up off the two storage alignment pins. :

|
Place in closed position alignment pins.e.

9. In the fuel building, northwall-westside, inflate the weir gate .

'

seal as follows (refer to Fig. 1): (
a. Open valve 'A'.

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

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

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

,

|
:
!

i
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iAOP-27- REFUELING CAVITY WATER SEAL FAILURE (centinued) i

i" - '
. _ - ._. ._

t

. *

To weir gate seal
From station air

Pressure
Valve Regulator

Valve "B" g[21 Valve
"C" "A"

-~,

M/

- O O
PI-SA-203 Pressure gage

Figure 1

,

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

.

10. Oncq the fuel transfer tuce is closed or the weir gate installed
!and sealed, request direction from the NSS or NSOF concerning

refilling of the Spent Fuel Pool.

Follow-Up Actions

1. Initiate corrective action to repair the failed seal.

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

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

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

a. Shut the RWST coolers and refrigeration units combined
outlet isolation valve (QS-29), located by QS-P-18. -

b. Open the refueling water to fuel pool isolation va.ve (QS-
37], located west of RWST coolers QS-E-1A and 13.

c. At the Benchboard Section C, start the refueling water-

recirculation pump (QS-P-2A or 23] by placing its control
switch in the FAST position. -

d. Continue pumping as necessary and monitor RWST level.
!
i
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ABNORMAL REFUELING PROCEDURES

I. ' PURPOSE

The purpose of this Procedure is to identify the appropriate

actions to be taken during abnormal occurrences while refueling.

II. APPLICABILITY

This Procedure applies to BVPS Unit 1 during Pode 6 and includes

actions reoufred by personnel in Refueling and the station

operating groups.

.I.

.
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ABNORMAL REFUELING PROCEDURES (Continued)

III. DEFINITIONS / DESCRIPTIONS
.

BVPS Beaver Valley Power Station-

FP .. Fueling or Refueling Procedure-

DLW- The Westinghouse three-letter code for Duquesne-

Light's Beaver Valley Power Station Unit 1

Refueling Mode An operational mode agreeing with Table 1.1 of-

or Mode 6 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.

Suspension of Tech Spec Definition 1.12-

I' Core Alteration
Suspension of CORE ALTERATION shall not
preclude completion of movement to a safe
conservative position.

Manipulator The Stea as-Roger Crane used to remove or olace-

Crane fuel assemblies in the reactor core, the fuel
transfer system, and the RCC change fixture.
Mark Number CR-5.

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

Spent Fuel Pit This Oresser Crane is used to manipulate fuel-

Bridge Crane or. assemblies in and out of the fuel transfer
*

Fuel Pool Crane- system, the spent fuel racks, and the cask
area. Also .it moves new fuel assemblies to
the .new fuel elevator.

Its Mark Number is CR-27.
It takes approximately six (6) minutes to
remove a fuel assembly from the upender and
put it in a spent fuel rack.

- 2-
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ABNORMAL REFUELING PROCEDURES (Continued)c-

..

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 lined
with stainless steel. It is the area 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 system is used to manipulate fuel from the-

Sys tem - : transfer canal to the fuel pool. It consists of
two (2) lifting frames or upenders, a conveyor
car or transfer cart, and a transfer tube that has
a blind flange on the containment side and a manual
gate valve on the fuel pool ide.

It. takes two (2) minutes for the car to travel its
full length and one (1) minute for the upenders to
complete their movements.

3

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



.

(

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

ABNORMAL REFUELING PROCEDURES (Continued)s

III. DEFINITIONS / DESCRIPTIONS (Continued),

Incore Instrument The incore instrument room or pit / sump or-

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

Reactor Cavity A seal designed to maintain water in the-

Water Seal reactor or refueling cavity during its flooded
or refueling condition. The seal covers the
annulus gap between the reactor vessel and
the reactor cavity.

$

i
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ABNORMAL REFUELING PROCEDURES (Continued)-s

.

IV. 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 Refueling Procedure for
Organizational Charts and the listed responsibilities of the
Refueling Group, including contractors. 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.

,

-5-
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_ ABNORMAL REFUELING PROCEDURES (Continued)

- V. REFERENCES

1. UFSAR Rev. 0 (1/82), Section 9.12 and 14.~ 2

2. FP-DLW-R3, Refueling Procedure, Cycl . III-IV

3. Tech Manual, 2.102, Fuel Transfer System Manual

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

5. DCP No. 640 Guideline No. 6884-MD-PR30-001, Rev. 0
" Guideline for Reactor Vessel Water Seal Ring Installation,
Test, Operation, and Removal"

6. NDISCA:0095, 9/17/84, " Spent Fuel Mel ting"

7. LIS, Docket No. 50-213, 811299

8. ND1MNE:2290, 9/19/84, "New Reactor Cavity Seal Ring" and
Interim Report on the BVPS No.1 Reactor Cavity Seal

9. Note Pad 84 No. 3859 - Subject: Reactor Vessel Upper Internals
Package Radiation Levels, Response to EM No. 3816

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

11. NDISHP:3E9, 9/24/84, " Reactor Cavity and Fuel Pool Dose Rates"
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;
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ABNORMAL REFUELING PROCEDURES (Continued),

;

\

VI. INSTRUCTIONS

A. Prerequisites s

The prerequisites are those required to be in a Refueling
.

Mode and moving fuel assemblies. See Tech Specs 4.9.1
through 4.9.13 and the Refueling Procedure..

B. Precautions and Limitations
^

- The same precautions are followed-as required by the
Refueling Procedure.

1. If a condition occurs that requires the evacuation ,

of contaiment or the fuel building, the Refueling *

Shift Supervisor (Refueling SR0) 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 f t. 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 exposure
problems that depend on the amount of water shielding
provided.

'

3. Any fuel assembly left in the horizontal position in
the fuel building or containment transfer canal, will
not present an exposure problem as long as they remainl' .

covered with water - approximately 9 feet of water.
t

4. The RCC change fixture is not to be used as a temporary
- 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.

:

A
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ABNORMAL REFUELING PROCEDURES (Continued)

VI. INSTRUCTIONS (Continued)

8. 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.,,

6. A loss of the reactor cavity seal would drain the reactor
cavity and, and Wien the gate valve is open, it would
ruin part of the transfer canal and fuel pool. Approx-
imately one (1) foot of water would remain over the fuel
in the fuel pool storage racks.

C. Procedures

NOTE: All Abnormal Refueling Procedures will follow
the fonnat af Abnormal Operating Procedures.

1. ARP-1 Reactor Cavity Seal Failure,

Symptoms

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

b. If the gate valve (PH-185) in the transfer tube
is open and - the wir gate is not installed, the
spent fuel pool low level alann (ANN Window No.
A6-3) will annunciate in the control room.,,

c. The Refueling personnel will notice the decrease
of water in cavity and, if the fuel pool is 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 Uindow
No. Al-49) will eventually annunciate in the control
room.

! -8- |
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,s ABNORMAL REFUELING PROCEDURES (Continued)

- VI. INSTRUCTIONS (Continued)

Procehes(Continued)C.

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.

f. Depending on the rate of water (shielding) loss,
the rad monitors in containment and the fuel building,
if the gate valve is open, will alam. (Contianment
Area RM219A&B and Fuel Pool Area Monitor RM207)

Automatic Actions

a. If DA-P-5 (Incore Instrument Room Pump) is not
on clearance, it will start (Benchboard Section A)
and pump 10 gpm to the containment sump.

b. One of the containment sump pumps (DA-P-4A or DA-P-48)
will pump 25 gpm to the north sump in the PAS.

c. A high-high rad monitor alam in containnent or the
fuel building should initiate E-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.

2) The high-high alam should also actuato the
evacuation alam. The evacuation alarm should

-

be preformed if the refueling personnel notify
the control room tefore the high-high alarm is
initiated.

Imediate Manual Action

a. Notify control room through direct communicating
page, or pax phone, of situations and planned
planned action.

9-
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ABNORMAL REFUELING PROCECURES (Continued)

-

.

VI. INSTRUCTIONS (Continued)

C. Procedures (Continued)

Immediate Manual Action (Continued)

CAUTION: If corrective actions cannot maintain at least
a two (2) foot cover of water over a suspended
spend fuel assembly, evacuate all personnel.
See chart provided that shows task and leak
duration times. Also, the Refueling Shif t 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: The Refueling Shif t Supervisor (DLC) is required
to monitor all evolutions involving 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
assemblies in safe conservative positions.

NOTE: Respirators will probably be issued by the
Rad Con personnel at this time.

c. Suspend all core alterations.

3. 1) Manipulator Crane (CR-5) Operator handling
spent fuel assembly,

i. Place manipulator crane over the most- cpen
|- area cf the core, unless it is already in

position over the utender.

J0TE: The control roca should te able to :learly
identify the nearest and most open area,

' of the core if the crane operator needs
assistance.

NOTE: The Refueling Shif t Supervisor will
direct or operate the crane and have
overall responsibility for the place-
ment of the fael assembly. If the
transfer cart or upender is not avail-
able, take the crane to the open area
of the core.

-10-
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ABNORMAL REFUELING PROCEDURES (Continued),_

VI. INSTRUCTIONS (Continued)

C. Procedures (Continued)

Immediate Manual Action (Continued)

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 possible, inform the control room of
the final disposition of the fuel assembly.

,

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

2) Spent Fuel Pit Bridge Crane (CR-27)

Operator, if handling a spent fuel assenbly.

1. 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 enpty
cell.

CAUTION: If it is impossible to place in an
enpty cell, place it in the larger
opening east of 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 upender.

iii. Assist any other operators, if possible, then.

evacuate the area.

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

3) Transfer System Operator

(Irregardless of whether fuel assembly is being
hand led or not.)

-11-
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ABNORMAL REFUELING PROCEDURES (Continued),.
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VI. INSTRUCTIONS (Continued)

C. Procedures (Continued)

Immediate Manual Action (Continued)

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

11. Try to move car to containment position.

iii. 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: Immediately inform the control room
of any delays or problems,

iv. Evacuate area.

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

Follow-Uo Actions

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

b. If the gate valve was not closed bat the fuel assemblies,

were all placed in safe positions, refer to ARP-2.

c. Given minimal operator actions, all the fuel assemblies
are in a safe conservative positicn and the gata valve
was closed, perform the following actions:

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

2) Soray down internals once with D.I. water.

3) Refill fuel pool to normal water level.

4) Clean-up and decon containment lower levels.

-12-
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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. Al so ,
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).

c) Repair seal per engineering direction.

d) Reinstall per 6884-f1D-PR30.001, Rev. 00.

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

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

This procedure follows ARP-1 except the gate valve is not
closed and the fuel pool has drained to the 642'1" level.
All fuel assemblies have been placed in safe conservative
positions. The Synotoms and Automatic Actions are the same
as ARP-1.

Imediata Manual Action

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

1) Transfer the carriage or cart to the contairment.

a) Use manual wheel,

b) Use emergency pull-out cable.

c) Override electrical switch and cove cart
with the control panel in containment.

-13-

f



c
.

CUI,JICT < Nb (H'iCT N 3.COMPANY
(DR k1.a b owumnts TWu.4bEMh Eb RRELPooL M-

'

TR AMsFEK C4WAdd Volur"E )* * " -

DIVISION COMPILED BY CHECMED BY DATE
. . . . .

- '
i i i Ii i i l i i
I, i i i i e i i i i

l I hl | @ l $ ! I I | ll | E ! l | | | |
| - . I ? (L I R &

-
F iA I C I I II I'

:

i i . t o i ui i i F b l v i1 1 i i i |
1 I 1 1 $| | El i ! I f iJ ! l | 1 |
l~ l I S!! l 61 1 I I t i I I I I i

"

,

I I f I ?! I k ! i l l| V ! I I I I im.

l I ? I 4 'I E | | i | s i i I I I i i

i. i r i 7 i mi i ! :_ ._A i i i i i i
'

i I Q l i" ! i | | [ i I .* I-W i ! '' I I I I i !c

L_ l i i
F

I | i i i 11.1 QS I I | | ! ! I I I
I i f i i i i | MI 'fI @D | | i | I I I I

L. I - ^ l i i l I 7.1 IRI # W ! i ! i I i i I i
l I ) | I I | ! l ,47 {l Po i I i i l i i i l i,

l_ | M | ! ! i i Qi Ifl d{ i i [i i l i I I | |c
i i

.
I i i i i P Tl 22 ! ?gi i I i i i !

-

L i y i I i I ! A s1 61 I i seili l i | I.

.i t P.! 1R 'JJ 'e g t i ! | | !I I : i i l i i i

i. I O | | 1 : i ! !. * 'D: SC i nBl 4si ! I i i i
'

! I i i i ! !i Pi $> i t i! ; Mi! I i I I
' '

.

fL l i t i ! i ! $i l I 'i< ! iM % Q'i ! l | | | !

li l Iii i i i ! I i ! Ci I tifi MI I i i | | 1,

6L I I I 1971 A $i i i i i iI I i I i ! '''

"i i i i i ! , f I | ! i i iC 44' i | 1 ! ! !'

s

I ! I f :4.fi 52; i i i ! i4 1
1

i i >

i i ! l ! ! | ! | | | i l'T 4 N! I i i ! ; !.

Cl QI I i l i I ;L I I I I i i ! 1 I I i I ! ' iI

i I | 1 ! I i i i i | I I I idl dl I i i I I
'

.,

l i ; I ! I ' i i 't' hi i !L i l I l I i! |'

~
i I : ! ! I I ! i b f| t I i ,i;i I ! I i l

G P! | | ! 'I !L !
_

f | | i ! ! I
' ' '>

I i - ]Pi l i | | i i i t i t i
> -

, ,

g 5s i i ; i i ! : l i i i i i ii , ,

! i i i ; 1 i 4 i 4, ! |
'

, .i. ..

$ y. \ l|'
. ! 1 I ; I : I l i

' '

4 .

a.h, i| i i !p : ! i i !
'

i _| _4i ?-- . i

,A k i i ! ! ! I I i i i i !. 6 i i i @i [! c e,

! ! ! l ! 1 ! is f @ ir-C y '' ili i I ? :p -. -.

h b. ! I I i I i ! i : i ; i i !if 59.1% T '|'
'

j -q P[ JJ t' tjL ! ! ! ! ! I '' ' i
,

{ d i l r --0-t b ''! I i i i :! ' ' >
.

| i CIi ; $ f j!( 2y i ! l ! i I |
' ' '' t,

W=% niF 70 i 'P i i ! ; ! , i ii i,

k l I I ( [+ ' ' sQ j' ' ! '
: i I ' i t a-', ,

N t t i t i f. a i i n- x| |
M l| _ 1 I i i v3'i . i i,

s' j j [ l I r i i P !
, ,



.

wmcr %,*uw. Caws coa.r
-

,,,,,,,
cuura h,mo b wru Lun Oncemns 1

DEPT.

-
DIVISIO N COMPf t.ED BY h CHECMED BY DATE- . . . . . .

'

I06'- N ! J . ,..L i I I I I I I
'y

I F,LJ,e L% kld,7b:t'L"' I l I l, , . , , . , , .
e e .

, t

1 i l | I I i i i i i i i l i i i i
i i I i i I i 1 i ! ! I i i ! I t

Ii i lI i ! | | | 1 I i

i I ! I i i i i l I i l 1 I
i f I i i I i l I i i i l I | 1 I

I I i i i i i t ii i I I I I I I I i i I i i

t i i i i l I I I I I ! I i l i i l i I I i i i ! |
| ! l !l| I I f I l | I I II I I I I I I i l i
i i I I Ii i i i l I I i i l I l I i | | | | i I

9 4. u l I i i I | i i i I I I I I i i ! I i i ! i I ! |

(Mc Lt'vd I I I I I i i i li I i i ! 1 ! I I I i i i

'7 /St d" ! I i I ' i I I | | .! i | | ! ! I I I ! l | 1 | |
1 i : I I i i , , i i , I i i i i ' ' % . * L k FX4 - 39 0!RA M
| | 1 l | | 1 i i l l | | | | | I I | ! i l I i l I |
i i l i I I I I | | | 1 i l i i ! ! I i 1 i i I

i | | i ! l i ; i i i I i : i l i I i i ! i ! I
'

T

f 1 g

| | | | | | | 1 ! I i l i I i i ! I i i i ! I | 6 ! l
! l I i l |i i i l i ii i l l i 1 i I i i i l i i I
i ! I I I I l I i ! ! I ! ! l i ; I I i | i ! i

-
, .

i i ! i ! i 1 ' ' % a6 F/A ' If R A R . ' I t t !!

# ! i I ! I i l i # ! 4 1 i ! i ! ' i i' '

! ! I i i l I i i l 1 i l I I I | | | l i i i
'

. i

i ; I ! I i ! I I t i ! I i i ! i l l I ! I I i i,

lhehFMI -GYJ' R/HR i : i i ! I I i i li i l i ! ! I !

| I | ! I I i I i i ! ! i I t. 1 | i i i ! i ! ! #.

| 1+ h 5HMcowe ! |
'

. i i i i : > : i i :. ,
. ,

I ! I i i I ( ! i I | ; i ! i | 4 i i ! i I
' ' '

i

s i i (c/M %e e rufL ASSEMt.Y 7571.Y _CN (%NwwM)' ' *

L i i l i i ; ! ! ! ; ; i i 1 , i i, . , ..

6 b ev & / '7 T 4' f " ; 1 : i
i i i ! 6, ',

i i : i i ! ' I i ,*

|
>

! t i | |i < , .

l ! i | I i ! | i l | | i ! ! I i ! i i i ! | :.

I | i i t i ! ; I I | t '' I '
! I i : Ii '

i ! i ! ! | ! i i i I f i i l I .
'.

. . ,

t : I i McTE : D oSE5 % WN V A R E 'Fo /t MAMM UL4 Tick
* t i | | i : < '

|
.- , , . . <

.

! ! 1 Q AiW;c wR WoA! * * + - ; '
.

> ! i i ! ! ; i : ! ! ! i ; ; r
' ' '

,

; t i i ; i i ; !
' >

| 1
,,

. , , , ,

i ! i
, i ! |

' i ' ' '
|

. , ,

'
! j, ,

i

l i ! ! l.

i i '
| |

'. '
, .

-

-

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



,'-t-
r,,

g .4 P d
.' .t % 9I y1

* t .? ?
8- a

I, J.

: "-

8 "4

I $

i-
,.

I .c &
w p

g' p 8 ~
I s n c %F m. 6 1I N 3 5 .s

-

g N- a -

I s eV * ' .?
-

*

Qin U.-2pt
,

'l

[~ ,ki n -

M
4 *41| C '

ot
g s 21i

4
I w

d
i +- 9| 4 2 .

o i
I n -. y

__

2 -9 .NSg 3 *:

f, 425
-

>
'

1 44S7
G NC .N gi - *

t 3
.ji 7- .

6
!

,!

.h,
[-g s -

19 %
I

i

' a s

I !ft *

,

1 r A>3..*

: $ , t
; N C'

gfr h ?
I . ie.-

/ r *
,,.- ,s,-

3 n,-
g.

| I
I , . 5 *w

t. -;
.,

. V e'
~I. ! (1

,
*

9
1 I

'-

*-7 ; Ls '

I; ,+ ~~... .-
I i

|y5
.$ C

s 1 i+
.

s . / .

., <-
-

y .g .$ s 3 **

M4t . '
,

l . .s' -

4g
| 1
'

'. '
f

b. 4. n''

I .

I - I u1
| N;.; :

i-
'.\- 4 . .

'

I 6f
C
*f3

1::

||

Of
"l .=
*l
z,
< Forf Dated . Scaie:#
3

sa:?:sv vunat :so:Negaisc assoc:4tcN '"d* UO-
3:, '|

Fa : cry Mutual System Tr. No. A ..or
"I . se ecsren.eaov esses v%s wE. scpweco vass :m2

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



- _ _ _ _

B.V.P.S. - FP-OLM
;,

ABNORMAL REFUELING PROCEDURES (Continued)p,

.

VI. INSTRUCTIONS (Continued)

C. Procedures (Continued)

2. Immediate Manual Action (Continued)

2) Install blind flange by using divers.
(If flange leaks, use normal engineering corrective
measures or weld closed.)

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

b. If there is a fuel assembly in the transfer cart,
there are two (.2) possible solution paths.

1) a) Bring fuel assembly into containment using
the manual, emergency, or control panel

- (containment side).
b) Close the gate valve in the fuel building.

Possibly make a quick entry with an electric
drill to turn valve, or close valve remotely

from sheltered location on roof.

c) Follow directions given in ARP-1 Follow-Uc
Actions.

2) a) Lower diver into transfer canal and have
diver cut transfer carriage at blind flange.
Ensure blind flange can be installed.

b) Have diver install blind flange.

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

Follow-Un Action

See ARP-1.
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