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SUMPS FOR EMERGENCY CORE COOLING
AND CONTAINMENT SPRAY SYSTEMS

A. INTRODUCTION

General IPstgn Cn teria 15, "Lmergency Core For optunum use of the r,adah!e t oolant, the
Coolmgf 30 "Inspectmn of Emergency Core Cooling sumps should be placed at the ! mest inel pracacA
system? 37, "Testmg of Emergency Core Cooling Bere may be numemus pbses u hm the containment
' ystem! 38 " Con t am ment Heat Removal," 39, structure where coolan t cc accumulate dunng
"I m pec t io n of Containment Heat Removal System," containment spray application, ed t hese areas should be
md W. " Test m g of Cont am men t Heat Re moval provided with drains or How paths to the sump locatmn
Systemf of Appenda A, " General Design Critena for to minimue coolant holdup n areas away f rom the
Nuclear power P, ants," to 10 CFR Part 50,"Ucensing of sumps. h guide does not at aress design of the drams.
Production and Utdi7ation Facdities," requirt that a Becaur a certain amoum of de'ns may now toward the
system he provided to remove the heat released to the sump, the drains ente nng the sump area should
containtnent f oHowing a postulated design basis accident termi . ate in such a manner that the emergmg th'w
(DHA) and that this system be designed to permit would not tend toimpmge upon the coolant sump
appupnate penodic insp. tion and testing to aaure its
integnty, capabdity, ,nd operability. General Design ne debris resulting from a lowof-coobnt amdent

S Criterion I, "Quah ty Standards and Reco rds," of (LOCA) may be divided into two categones ( I ) th<
Appenda A to 10 CFR Part 50, requires that structures, piaces that by sirtue of we>ght and volume wdl tenJ to
syste ns, and componen ts impo rt an t to safety be Goat or sink slowly and (2) the heavy piecn that wdl
designed, fabricated, erected, and tested to quahty drop to the Door surface. Every effort su!d be made
standam ccmmensurate with the importance of the to prevet't e.ther category of dehns from accumulatmg
ufety funcnon to be perf)rmed. His guide describes a at .he sump location. Because the small drainage sump
method acceptable to the Regulatory staff for for ecllecting and monitoring m rmal leakage wittun the
implementing these requirements with regard to design, contfnment is separate from the coolant sump intended
fabrication, and testmg of sump or suction irdet to se:ve the ECCS and CSS pumps, the b w o ulJ
conditions for pumps in the emergency core ccoling and nonnally slope down toward the drainage semp. D.ese
cont ainment spray systems. His guide apelies to sumps for routine building drainage should be at i

pressurued water reactors. De Advisory Commutee on slightly lower clevation than the coolant sumps m tnar
Reactor Safeguards his been consulted concernmg this w at a- from minor leaks and spills can not ente.
guide and has concurred in the regulatory position. EN ' ' imps. He coolant sump hicatien should be

away e drainag sump, so that the normal fhwr
F DISCUSSION slope would assist in preventing heavier dehns from

accumulating at the coolant sump. In addinon, the floor
samps or pump intakes serse the emergency core around the coolant sump should slope down and awas

coohng system (LTCS) and the c ont ainment spray from that rump to discourage debns from collectmg on
system (CSSi by pmvidmg for cellection of reactor part of thaf sump structure.
coolan t and chemically reacuve spray soluaon and
allowing its recirculation for additional cooling and Pump intakes should be protected by screens and
fission product removal. trash racks (coarse outer screens) of suf ficient strcngth
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to resnt impact loads that could tr imposed by missiles fine inner scnens considered in this guide, a neghg:h!e
that rnay be genersted by the .nitial LOCA or by trash, pressure drop is anticipated across the screans. ne
bolanon of the coclant sump from hW -energy pipe effect of pattally blocked screern shou'd be considered

^

,.

*hncs: an important er nuJeratma in musile pretectioa. m the evalestion of the overall NPSH.
Re n reen and trnh raJ structures should be located
ahos" % level to m * n re ' he a<h ers.e e ffes ts from To assure the readmes:, and ir cgrn> of the raa el
dehos < onecurg on th < c reen structure Redundant screens, access openinn should be prouded to pn r:
cool mt sump scr~ns and pump suctioa pipes shou!d be inspection of the mside structures and pum;i sucu m
'epu oc ! n .hr rea:ticat ti redac the ponibuity inlet openingt In k rvice mipe c t io n for trash rack 4
th.n a pri s .i yJ men or missde damage to one swreens, and pum;, suction mlet 9emy (hou!J be
w ree c. M a d .e nel , ahect other pump circuits. In performed on a replar basis it escry ratuchng penM
adJum. the desgr M mcnon intairs should consider downtime, and it should include visuai examir at rn im
the nmjance of tiaw degradation be vortex formation. endence of structural distress or corrosion. Inspecnon o'

the coola,t sump components should he male lite in
expected th e the water sur:n e wil N above the refuehng program and thus help to > sur theIt :s

the top of the screen stmcture after completion of the absence of construction dehrts m the coolant sump are.L
safety injecnon. However, the uncedamties about the Any requireme its for preoperauonal or per'od a

water coverag- on the screen structure, the substantiation of adequate NPSli should be cont.neredrextrnt e

ammmt of noatmg debns that may accumulate, and the m the location and layout of the sump.
p.nennal for cariy ch gua do not favor the use of a
hon / ,ntal top screen. nerefore, no credit should he C. REGULATORY POSITION
taken m computation of the available surf ace area for
any tep honiontil screen, and the top of the screen Reactor butidmg sumps which are designed to 9 a
struct ure shou'd preferably be a schJ deck, source of water for t0e emergency core cooling systei,

(ECC5) and/or the et ntainment spray system (CSS;
'sh w!v sett:me debra whnh a sma:1 enough to pass following a loss-of-coolant accident (LOC A) should meet

thr iugh the trnn rask openmgs could clog the mner ihe f oUowing entena:
scret m o t he mht % valut> a too w at ,o permit

the bu:L m the debra ta s:r.k to the floor level. He 1. n mimmum of two sumps shou:d he prmJed, cach
mner t reen shnu!d be sertia!h mounted to mminite with sufficient capacity to serve ene of the redundant
senbrg of debns on the screen surf ace, and sufficient halves of the ECCS and CSS systems. sq
s< reen area should be prodded to keep the coolant flow
vehut y at the =creen eppmumately 6 cm/sec (0.2 2. The re dur.0.nt sumps should he nhysically
ft/s ec ) S Ah a velocits wJ1 allow dehns with a specific separated from each other at d from high<rergy pipma
gr a n t , of 1.06 mere to settie before reacfdng the systems by structura! Larners, to the extent practical, to<

screen surface. preclude damage to the sump intake filten b. whipping
pipes or rugh-velocity jets of water or stemn.

m the nne smens should beSue of opemnes
determmed b, the ph sca! restrictions, including spray 3. He sumps should be located or the lowest fbr
nozijes. that may e x:st a the sy stem.s which are supp!!ed elevation in the containment exclusive of the rea or
wnh coolant for (Le er'er c m ) tump. As a miru..ium, vessel cavity. At a mtmmum, the sump mtake should be
consideiation sht u!J re guen to building spray noz2Jes, protecteu by two screens: (1) an outer trash rack and (?)
coohnt cham el ope v. md pump runrung clearances a fine inner screen. De sump ecreens should not be
m su'ng the fire smem It the coohrt channel operungs depressed below the floor elevanon.
in f Fe , m rep "crt 'he edlest +icw restriction, the
mm: mum overn , e the cme chmreb which wiU afow

A h door level in the viciruts of the cmlan' ap
de s t .m operanor 4 !!e f rcS shouh Fe ur,ed in silmg location should slope gradua'ly 'down away fron the
the fme screer :mb so-

, 7p,

n, Mem r L ' ' ! he gwea to partial screen'

ce ' reca in order ta assure an 5. All drams from the upper regmns of the reaoohhnap in siz

adequate mar' nansm on free now area. buildmg should termmate in such a manner thar : rect
strenms of water, which may contan entrained uebm
will not impmge on the tilter assemhhet

\ sigu f.or: nW m u on i< the potential .or
decraJal p"mp m omm < e whuh could be caused by a
number of factor. u. Edma r t positive suction head 6 A vert:cally mou,ted outer trash rask &old b,
(NPSIO. If the t MH m!able to a pump n not proviJed to prevent brge debns from reachn the nne

d am fic an tly reduce the mner screen De strent<th of the trash tak should Lsud eer t. snua: ,, r a"

rc om phsh its safety conodered m protectmg the inner screen f rom nuse qcap e im, ,t the uun, <o

: h l de* D k!!ochy at the and large debn5.Iul in N. IU ir th c. '
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7. A verticafly mounted fine inner screen should be 11. Pump intake locations in the sump sIniuld be
prosided. The design coolant velocity at the inner carefully considered te prevent degrading effetts such n
saeen should be approximately 6 cm/ses (0.2 ft/sec). vortexing on the pump performance.
The available surface area used in determining the design
coolant velocity should be based on one-half of the free 12. Materials for trash racks and screens sinmid be
surlate area of the fine inner screen to conservatively selected to avoid degradation dunng penods ofinactmty
.;ccoun t for partial blockage. Only the vertical screens and operation and should have a low sensiti.1tv to
shouid be considered in determ* bg available surface aderse effects such as stress. assisted corrouon that may

area. .e induced by the chemically reactive spray donng
LOCA condith ns.

M. A sohd top deck is preferable, and the top deck
should be designed to be fully submerged after a LOCA 13. The trash rack and screen structi.re should include
and completion of the safety mjection. access openings to facilitate inspection of the structure

and pump suction intake.
9. The trash rack and screens should be designed to

withstand the vibratory motion of seismic ':nts 14. Inservice inspection requirements for coolant sump
without loss of struct iralintegrity. components (trash racks, screens, and pump suction

inlets) should include the foffowing.
Coolant sump components should be insrected10. The size of openings m the fine screen should be a.

based on the minimum restncticas found in systems during every retueling perioJ downtime, and
served by the sump. The minimum restriction should b. The inspection should he a visual exanunation
take into account the overall operability of the system of the components for evidence of struciural distress oi
served. corrosion. _

@
_

w7 w,

1.82 3


