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1.0 §y§rEm .-

1.2

Susmary

Tre Reactor Bullging Sum® Reclirculation Systes (R¥S) 14 a non.ietimiC
contingency sysles resdy for instaliation In the evest of an unisoledle
leah from the Reictor vestel. The system vies teo 200 (D= 3udsersible
oumpl. a130Ciated MOtes and Controls 13 transfer sater from the Reactor
Bs118Ing Datement 20 the Gesctor Yesse). Tene ARS I3 Gesigred 15 main-
tatn 1ufricient veter In the Reactor Vesse! to heep the cOre Coverel for
Teab rates vd to 400 gpS. The tystee COmpONents are iteged In 4 clesn.
[ L) g area of TMi_2. Electrical connections for each puwo are
preinitalied 1a tre Reactor Builtding witn bresvers and resote ttarters
located In the retay roams.

Referentes

123 Genersl Arrangement, Reactor Cu11ding S1mD Aecircvlation System
unt;al Arrenyesmat and Control sUnifols Detadls. Orawing
2E-1510.1028.

1.2.2 CPU muclear Letter. 4410-86-L-0156, Techntcal Specification Change
Brauest 80, 46, Movemder 6, 1984,

1.2 3 1.2 Technical Specifications.
1.2.6 Iestruction Wanual, WIDA Pusd Kidel # L107.

$.2.9 7 ang ID, Reactor BulidIng Susp Reclrculation Systes, Oravleg
2€-3910-1028.

Oetalles Systes Description
1.3,1 Design Requiresentt

Tre RES 33 an easrgency syitee 0s3igmecl t0 transfer water from tte
Seatlor Bulldirg batement to the Peattew Vettel. 1t oblectice 1%
t0 teep the cote COvered Qurtng 4n unliolable Reactor Vessel

leas, fSre system §s 324qjed th & radiologicatly clean ss0a of
TWI.2 ang 9% required Dy tre tecnnical SpeciPigatimmg

The 3ystes ¢esiqQn 15 Doled on the 'el'(‘v'ng 1equirement: ang
411V tions per Retfereate 1 2 2@

O The mo3t Orctadle Reactor Vesse! 1ok Vi & COrrGiion trpe
fatiure of an trcose tude. [he corresponding Taab rate I
17 908, 4An s5it1onal tude faVis h enth Incresting tre
vessel Jesr rate to 200 3pm one year after the first fallure

0 Atcess to the Resctor Buliding is peraitted during tne lesd
o The Beactor Sullging 31380 mult be borated to 4150 ppm mialrm,

veclrcuiated, 4nd sarpled priov 1o tnjection Into tre Resctor
Veisel
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0 The Gorated Mater Storage Tank * #A51) can b used to mabeuwp
the l“u unti! the sUSD 14 adeQuately Borated ane the RS
tagtalled.

o The RRS 3hould de capadle of del og vp to €00 gpm and Nave
bacdup to cover pottulated un". active fallures. Both the
primary ang Dafaup 1yitea 1hovid De Staged on t11te aNG De 4t
sinele ss postidie,

The &S V3 Intended a3 & terwporary seant of esergency eabeup. |If
the veste! Jeak connot De repaired or the fuel cannot de removed
within 6 to 12 aonths after the Iaitial leak, it 15 avsusmd that a
permenent recirculation tystem wildt Se detligned and Instatleq or
an existing glant systea reactivated.

Syites Operattion

The RRS consisty of an "A® and 8" traln, eich capible of
dellivering up to 200 gpm. fach train 1g cosprized of o 200 gpm
wdmergitie pump (RAS-P.1A end ANS.

(RRS.FL.1Aa and RQS.F dive (PRS-V-1A ang
RRS-V-18), o sasple vabve (RRS-V-ZA andl 2S-V-28). a4 Chech valve
(ARS-V-1A ang RRS.V.18), o pretture Indicator (HRS.PI-1A 4nd
935-21-18), and approetmately 150 Peet of 2 1/2° 50 sudber hote.
The valves and lnstrumentation are mourited on & sodite fraee
referred to as the control muntfold. A 10sre Pump and 3Dere hote
are alto grovides.

Subeersinle pumpy RRS-P.1A 4nd a€S.P-1H are uted to either
recirculote t actor Butlding susD niter or to tranifer tuep
water to the Red - e suction directly off
the Resctor Bullding basrment fi0Or anis are capsdle of pumping all
10)1ds that cam pass through taelr Inlot strainees. The pumps are
connected to the Inlets on the control manifold by separate 2 1/2°
10 discharge hoses. The control manifid1d provides throttliag,
flow 1ndication, ond sampling capadliiities for each Duep,

If desirable, the susgs and hote can de used without the control
auntfold: flow could be controlled by ttarting and ttopping the
bveos 8t required,

Haies are 2110 connected to the two cutlely on the control
asnifold. Thele hoses Initially are rovted Lack to the Reactor
Building basesent to provide for rectsculation of the sumg yater.
Suwp water 14 reclirculated at & rate of up to 800 gpa ysling ¢
traing, n the sut |1 ade3vately Mised, the hotes are rerouted
to the Reactor Vestel to srovide f3r contlaugus asseud of a
Reactor Vesiel lesh,

Aesctor Vestel tesks of less than 200 9pm requtre only the ~A®
train for mssevp, The °8° train terved @3 Bataup for tinjle
active fatlures ooty exceeding 200 9pe reduire BOth tralins for
«atevp. The 1pace pusp and spare AoVl provide Bathup for singte
active Fallures.

5w Rev, 1/019CP
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The syttes pusdt are Dperated from remote starters located in the
reley roos. [Fagh ttarter 14 tupplied from a Class 1€ power wource.

1.3.3 Systes Components (See References 1.2.1 and 1.2.9)

1.3.3.2

1.3.3.)

Pumpy (See Table ! and Figure 13

Tvo WEDA mode! no. L707 sudasriible puspr (RRS.P.IA ang
ARS.P.:8) provide the pusping power to recirculate the Reactor
Su11d179 1ump waler OF tO traaifer LOSD vater to the Reactor
Vesiel. The pumpy ere single 1tage, tOD discharge, verticel
haft cantrifugal type, [ach pumo weelighs 210 pounds, Mhe
pus0 motory and starters are contaimed In the DUSD Aouling.
Bulit.in thermal motor grotection automaticelly bresks the
mtor current if the motor tesparsture excteds 105°F. The
pumps are free $tanding and are orovided with 66 feet of
electricel cord. [Ihe pump sitcharges have foadle cam 1oching
type quitk coupitngs for conmaction to the tystes Motes. A
third, tdeatice! sump 13 Drovided at a pare.

nose

Three hundred feet of Goodall W-2427 (PON Agricultural hote 1
vied to traniport the tump wi The hote has a rated
working presture of 130 psig, a minisye bend radius of 10
Inches. and 13 2 172° 10. The Aose 1§ provided ta two 50 foot
and two 100 foot lengths. The endd OF wach MOt are fitted
with sale stainlets tteel cam toching type quick couplings.
T sdditiona! SO foot tengths and onre 100 foot leagth are
provided At sdares.

Control Manifold

A control menifotd 11 orovided for throttling, monitoring, aad
ta%0ling the discharge of RRS.P-1A and 18, Ine msnifold nas
an Independent flow tectiOn for ¢acth pusp. [Each flow section
contisiy of a O to 200 gom flow 1ndicetor (RAS-FI.1A ang
RRS.F1.183, 2 O to 300 psig pressure indicator (EAS.PL.1A ang
RRS.PI-18), o 2 172° glode valve (RAS-V.1A and RRS.V.18), & 2
172 checs valve (RR5.V.3A and BRS-V.38), 4nd a 1/2° ta%ple
valve (RRS-V.2A and RRS-V-J8), Feasle cas loching trpe duich
covplings ace Proeided on the Inlet and outlet of each flow
tecttcn fcr conneCting to the 1yttem hoses. Al) components
are steinlets steel 4nd are ecunted on 2 @oBile freme

1.4 Syitem Perfoemuince Characteristice

Syttea performince characteristict are 4s follows:

.. devlgn flow rate 13 €00 gp® (200 gOm gier traln}
b. noresl jyites operating presture et the design flow rate 1% 70

2119 mactmum ¢

¢ Figque® | for DueD hepd Curvet)

Qetign prevture 1% (%0 m,
dsttgn teepersture Iy 100°

fev. )/0190¢



1.5 System Arrangesent

1.5.1

1.5.2

Stagling Arrangemeat

When the RRS 15 not reQuired. the mo1Rs, SweEt, 4nd control
senifold sre stagec 'n 3 rad101091Cally clean, Gedicated area of
™I.2. An electrical ovtlet ST aata gvep Ui Persdnently
1n1talled 1n Ine Reactor Butlding near tne XCS' elevation batch by
the afr coolers. Starters located in tre relay rooe provide power
to the electrical outlets.

Oporating Arrangesent (See Referencet 1.2.01 and 1.2.5)

Ourlag o Reactor Yetsel leak. the cumDi dre located on the JA2°
Yon of the Reactor Buitding. directly telow the Raten ot
ation J05°. The control minifold V3 Jocated rear the bateh on
the JO5° e’evation, Tw %0 foot ROel Are routed Detween the
Sump1 and the control minlfold. Teo 103 foot BOtes are routed
from the control auslfold to either the selisic qap ia the
northweit portion of the Reactor Sullding to recirculite Jum
water O to the Intérnsls Indecing Fiature CLIF) to tranifer sump
vater to the actor Vesiel. A tpare Cump and spdre hOLet Are
184394 ia the Turbine Bulldleg.

1.6 Inttrumentation and Controts

Flow [ndlcaters

Flow 1nalcators, BRS-FI.1A an¢ RIS-FI1-18, are provided to ecnltor
the flow rales Of pumpy RRS and RIS.P-1B respectively, Thelr
range 13 O to 200 Gpm In lncrevwnts of 20 gom. Flow rates
sscreding 200 GPm will not affect calidiration nOr dasege the flow
tadtcators.

Presiure Indicators

Prevsure indicators, RRS.PL-1A and RRS.PI_1S, are proelided for
verification of pusp head characteristics. Inelr ringe 13 O to
309 Pty

Clectrical Poser

€lectrical power for the sumps 1y Orovided terouin outlets
Initalled rear the 305° elevation natchesy. Each cutlet I3
anergiled feom a reparate 1tarter located in the relay roo®
Power fOr each tterter 15 cbtalned fros o Class 1T Poeer
Distritution Pamed. Class 1E and mon-Clans 1E tiolation t3
provided ot the pamels by clrcutt Breanert.

-2- Rev. /01909



1.7

2.0
2.1

2.2

2.)
2.4

2.%

2.6

3$10-01)

Syitee Interfaces
e QRS faterfaces with the following systees:

[ B Defusiing Test Atteedly (DTA) Or otner tultatle tark fOr testing
b. a tesgIary prwer 1001y in the Turdine Bullding

c. Aesctor Cootant Systee 1RCS)

a. A Clats 1€ electrical syitem

1.7.0 Inferfoces uite the DTA tard, OF Other tultsble tani, and a
trepocary power 5uPDly OCCur Only during performance of the
Techaical Sgecification Surveillances. Tnete Interfaces allow for
convenient testing of the Dumps amd initicusentatioa.

172 Interfoces with the 2CS ond the Class 16 electrical yystem 1¢
ceguired 1f the RRS 1 placed 1n tervice. Plug T)pe Connectors
are vied to 21¢.1n 20 previovsly instaliled, Cedicated electrical
owtiets. Tae power 1upply s controtlied from starters located 1a
tre relay room. The electrical comections alil provide power to

RES.P.1A and 1B. Teo hoies, plsced In tne IIF, provide

for tranifer Of 4umD witer tO the Reactdr Vestel ond ice the

taterface with the &CS.

—emcan "
-

10 enture proper ¢ooling, the syites pusps sHhould 0ot be ooerited at less
then $ gpe.

All t2ies should be adequately 1uDported/anchored to prevent whip when
the puspt are tterted.

Bends In hoses should be minim!zed,

The tystes pumos thould Aot de Oporated unless they sre at least 273
sudmerged 1n weter,

The systes pumps shovld te operated on a level surface In an vprignt
position.

Prior to Installing tne RES, cer1onnal Ihould be deire of the radlation
Tevels in the sicinity of the 3D5° elesatton 1aICh and the IIF.

Prior t0 pwmpin) Meactor Bullding tusD witer Unto the Reactor Veitel, the
following sequence ¢f erents 1hould Be perforised:

8. 280 an eporopriate Quantity of 5aron, il detersired by & mais
Sslance. 10 the 1usD siter tO rélie the U DOTON ConCentrition
dove 4350 ppe

°. mle the LUSD witer by rectreulating o minimum of ) 1 vOlumes,

c. oblain and aralyze tusg ss®0les 1O wverify thil the suUSO waler

DOVOR corcentration 13 greater thin 4390 pe

-8. Rev. 1/0190P
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3.0 (AT
3.1 Operation In the Turdire Building (Technltal Speciftcations Survelllance)
Tals section provides Vnitructions for pertodic survelilance testing of

the RES and 11 Intencded only o3 & Juide. If the DA tenk 13 unavalladle
for testing the RS, snather tetup will be uied.

3.1.1 Setw

QRS.P-1A ang ARS.P.1D, \ore. #nd contro) menifold are removed from
the 1taging 11 componanty are 1aipected for damige and
replaced of repdired IF required. A 300 foot section of the hose
13 connected to the discharge of each pumd. fach DU 15 then
rig9ed by 1ts handle to the | ton Gantry crane and lowered tato
the DTA tand uatd) It rests on Ihe COTTOS Of the tenk (elevation
202°2. The opporite end of the ditcherge hoses and pump
electricel cords are retained oA the turbine deck. The dltcharge
fotes are connected 10 the falets on the control aunifold. A %)
foot section of hote 15 connected to rech Cutlet on the manifold
and the Other ends are placed In the DTA. The electrical cords
are conrnected 10 & 1¢800Tary power-supply.

3.1.2 Mormal Gperation

Once the syitem 13 10tup for testing, the dresker 13 cloted for
the temporary poeer supply to energlle RRS-P.3A and RRS.P-1R,
Discharge prettures sre oessured ot RRS.PL_1A and RRS.PI.18 and
recorded at 4 lloe rate of 200 gpm, The dets 1% corrected for
elevation and ccrpared tO the PusD head Curves to verify preper
pusp perforsance. Flow rate Ingication Iy provided by ARS.FI-1A
and 18, Ouring pump cperstion, hotes. fittings, and the control
minifold are Inipected for leshage. Reveirs/Pedlacesent of
componenty 11 perforeed In the ti®e frase specified in
Reference 9.2.1.

Tne electrical outhals, located in the Resctor Butlding, are
te 0y erergizing tnee in the relay room and seasuring the
voltage at the ovtlets.

.13 Smtdren

Mhen testing I3 cosoleted, the pumps are stopped and resoved from
the OIA terd and the MOSes are uncoupled and dratred. A1)
CcOmMOMNLY a7 ¢ returned 0 the 1taging o

3.2 Operation In the Resctor Butlding

s tecthon provides Guidance for setting up and overating tre RPS
during am unisolable feactor Vestel lesk,

~9- Rev. 1101509



4.0

3.2.2
).2.2.0

Setup

if ar unitolable Reactor Veitel 1eak occurs. RRS-P-1A. RRS.P-13,
the control msnifold, and hote are removed froB the 3TaQIng ered
and trantported Iato the Reactor Bulliding to the hatch on tre 305°
elevation. 4 SO foot tection of distharge hote 13 connected to
the quick coupitng on each pwD. ULiny the NOItt provided for the
70Ot ICE PrograE, the PueDt are 10wired through the J0S° elevation
batchvay to the Gatement ehgre they rest in a vertical,
freestinding potition. The other ends of the ditcharge Roses and
the electrical cordt rewmaln on The 30S° elevation. At this
locatlon, the discharge hoses are connecCted to the Inlets on the
control mnifold and the cal coras are plugged tnto the
previoutly Initalled ded lectrical outlets. A 100 foot
section of hose 13 connected to esch manlifold outlet and routed to
the aorthwest portion of tne Reactor Bullding and placed in the
1eitetc 9ap Teading to the batement.

Moraal Operation
Reactor Building Swo Reclrculation

The ttartery, located In the relay room, are energized to
1tart the pueos, The flcw rate 11 adjusted t0 approzisately
200 goe gcer pump at the control manifold, After three yuep
volumet Mave been reclirculated, vumo 1ae0les are Obtalned and
analyzed for Doroh. When the 1ump Baron concentration esceeds
4350 ppa, the puedt are StopPed.

32.2.2 Reactor Vei1¢1/Swm Recirculation

3.2.)

Once the sump Boron contentration Is veriflied to te greater
than 4150 ppm by a boron mats dalanca calculation ang 3 sasple
sn2ly1is, the two 100 foot hotey are fesoved from the teisalc
945, routed to the Reactor Veisel. and blaced Into the IF.
One of tvo Dueps dre ttarted and throttled 43 required to
match the Reactor Vettel Teak. Perdodic adjuitsents to thl
as1eup rate are accomlitred dy starting and 1toeping the
puept from the relay room ftartery or b; entering the Reactor
Bullding and adjusting the throttie =

Shotoown

Matevp to the Reattor Vestel continues untll the lTean Iy
1tcoped or uatil a peessreat recirculation tystem 13 tnitalled.

Cotuaity Eventls

Ihe 90151010 Syaten casualty events during Reactor Veitel 1uso
recirculattion Include the foltowing:

-10- Pev. 1/0190P



a. 1013 of power to RAS-P.1A Or ARS.P.18

b. fatture of RRS-P-1A or RAS.P.1D

C. rusture of a hote

e, traasfer of out-of-i15ecification water to the Reactor Yessel.

4.2 Oesign Features to Mitlgare Effects of Casually Events

4.2.1 Power 13 supoited to the starters from 4 Class 1€ electricatl
tystes L0 meet the single fallure criterion,

4.2.2 For Jeat rates of less than 200 gom, onliy RRS-P.1A 13 required;
RRS-P-1B provides the Dacksd to seet thw single fatlure
criterion. For 1edk ratet eiceeding 2003 o=, DOth VDY are
required: the 1pire pump proviges the Bicivd to meet the sirgle
fallure criterion.

4.2.1 Spare hote 3 avalladle to replaCe 3 runtured or leaking hote.

4.2.4 Samp1ing capabliity esists 1a tre tystem tO Crevent
out-af.10ec1f1cation witer from seing diacharged into the Reactor
vesiel. In addition, the 1umD witer will Ce wited snd Dorated 8%
7equired pricr to Injection Into the Reactor Vesiel.

4.] Retovery ProCedures

4.3.1 Recovery from a 1011 Of $Ow@r to the Dumps lavolves milag the BMST
for saheud until powdr I3 restored.

4.3.2 Recovery from a falled pump l1nvolves 1tirting and throttling the
resainiag train and uitng the BMST for acdditionel mabtud a3
required uati) the fatled pusp 13 redluced.

4.1.) ReCovery from a ruptured hote 1rvolves Starting ard throttling the
reasinlng traia and uitng the ENST for addttional adteup a3
Tequired until the falled hote 1t replaced.
4,3.4 Recovery from a catuaity even? In which out-of-1pecification water
13 dticharged Into the Reactor Vestel nsolves 3%00DiNng the pumpy,
sk ing ud with the SKST. and 4583183 BOron to the Susp.
T e
S.1 Corrective Maintenance
S.1.1 Pume repalry thatl Be perfocmed la accordance with Reference Y 2 4
S$.1.7 1f repalir welding 13 reduired 1O any gresture retaining caomponeat
of the tyttea. 1t 3Nalt oo CerfCrmed In accordame witn the INW]

uied for Initlal construction. Cpon congletion, the 12ecific
coxponent 10211 te leal teited Cer ANSD 8)31.0, 1933

<. Rev. 1/01%0P
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Preventive Malntensnce

5.2.1 Preventive aaintensnce cn tre DusOt 13 Derformed per the
requiresents of Reference 1.2.4.

$.2.2 Pestodic calitration of the tystem flov and Oressuce Indicators 1
serformed In sccordance with eslsting plant proceduraes.

$.2.3 All components are rovtinely inspected to 1pOt potentlial prodiess,
Survetllance

Tecnnical Specification Survelllances are terformed as described in
Section 1.1 4né in the time interval rejuired by Reference 1.2.3.

In.Service ln\l;o:!leﬂ

It the 225 43 placed in Oferation per Section 1.2, 411 system components
will be routinely tnipected to spot potentls) prodleat.

IgSTING
Al) gyites components, (ncluding the 1Dare SumO and hOtes. are

nysrostatically and functionally tested 1n accordance with ANSE 831.1,
:5;1 and plant procedures.

sy TF 2
ALl 1ystes cosponents are labeled to ensure Broper Icentification,
Oollys ave vsed to tronipOrt Reavy eqQulpeent,

All components are appropriately tagged to ensure they dre not
tradvertently reecved from the staging area.

-12- Aev. 1701929
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Pysp L """y (tee FiQure | for Pumd Perforaante Curve)

fgentification

Mode! ®o.

Tyoe

Rated Speed, rp®

Rated capacity, qom

Rated total dynasic head. feet
Snhutoff head, feet

Shaft Seal

e e

Manufacturer
Type
Unclosure

-13.

RRS-P_1A, Q@RS-P-18, SPARE
Neda
L0716

1500
268
100 {at rates capacity}
160

8alt beartng and Goudble mechinical
seals

ol

Hed»

2-Pole, 3.Phase Induction &40V/20A
Cast slvainge, AISE V7

16.%

Rev. 1/01%07
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