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. 1 Zge A review of four promizent features of the B&W s=all bresk evaluation model sMa
LR h.st.cxmuwhunilﬂlWGGUiﬂl15“‘*“"""""h““‘”“"‘”“"““"' A
:’_» ' “j“;—_ ~ ments asd v.:uzuu.a. Project. This reviev vas aized at the following elezents .
288 o ool %’E_-{:_:ot CRAFT2 limhdnu_ _o{_unl.l break tracsieats: (1) the dual flow path tach= ___w__"
£ » 1:.3:;:- _mique employed to preveat phase | 'vuuk‘-ns" {a vertically-stacked comerol vol= = -7
= N ,;"-j__ " umes, [¢)) the use of a mltiplm 42 comjunction with the Wiisom bubble rise Lrars
R B sccoust for void distributicns in large, vertically-oriested comcrol =
;-;;—:.;‘;" voluzes, (3) simulation of stesm gemerat: heat traasfer, parcicularly that
_J'- ) azrributable to auxiliary feedvater, an (4) pressurizer sodeling srl:h.u the
. g b present capabilities of QRAFTZ. It vas _tiginally presused that the tovestiga=
._.-- :.{ ﬁ... tion would .,g.bugh the sensitivity of the mn hreak evaluation model to :
- % -:" :hese selected features. !uly en, bevcvcr. 1t bLecase abvim that the mxy.u
? J 1‘:%5%{5-” Tesults are strongly can—dcpudm:. and that the ezphasis should be shifted )
‘. T .uvcd a con.ll.m:oq nvicv. ':b. uulu of that reviev are lunuizd below.
£ _:EI“:_ PR Sl ;., TR e e s L5
},43.—-:“- 1. Dual Flow Pach Modeling TnE. SR A - . T L X . ._
- i . .‘“""E";‘_' .. The s=all btuk nvalu:iaa model u:ilt:u pazallel dual flow pachs betweens .
‘1';5 . sodes to allow for couater curreat flow aad also to reduce steaz “pancaking” -
: ' between vertically stacked ‘nodes during phase separation. Iz this sodel, -
- T a vertical nm, path is divided into two equal area paths -uucrd by about

oze foot and assigned opposite directions at the node {nterface. The pre=-
sent study indicates thic the dual fluw path concept as used adequately de-
scribes the =mixture hci;h: in the top node. However, a staggered length

of abou: 0.5 f«: vas found to pmvidc opu.nm results {n the test case used
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in this review.
2. Bubble Rise Velociry Muletiplier -
The Wilson bubble rise velocity model is used to calculate phase upa.nciu
rates {n the reaczor core and RCS piping. A factor of 2.38 is applied in
the cors volume to account for the effects of the nonunifora void fractiom
] . diserilution largely attributable to the axial variatics in core pover.
This approach is vell-documented in ECCS Analysis calculation files sod i
' supporzed by both FOAM2 amalyses and lsvel svell tast data. Ia other ves—
y = sel control voluzes a multiplier of 2.0 is used, again to account for nom~
; :’:.’G enifors veid dfstridution, primarily because of steam productica of flashing
i aigw _ 1a conjusceiom wieh prisary secal hest. Ia this case, Sovever, the mltipli= -
- "%% _ er bas beszr established also using Fouz mlyus vh.:un uldi:uul heat ‘ =
i .?:_;-" sources mtnr.:odud to approxizats the flashing process. s M‘ﬂ
= S 8" <

-~ ge™ &

 assuded an equivalence batween heat addition at constast P"-'““ “and | i
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A raversidle cpaniica"." The present nudy cohcn:nud uwu eoi.u:d.u with -

e A o
vﬁ- - - -

,-rnw‘a’c"' ‘_' & mote ddmibh tu.lpu that the nl.u used for the ‘bubble riu suled-

. - e

<Adde ~  plisr is tmcublc for its intended .ppuum This obj.c:ivo vas met

o=y

v 4 e
;.j'1 -'ra"*.':e‘ﬁv":? via GAFE2’ dcprumtinun cases ia which the mixture level bduvm ‘of &
e B ..
] =g : dnch'oln-mcch:om:ofmlumdcuddo!md:oulvohn‘.
1 ".:._."j"".- AR N Wilson bablls rise saltipliars of 2.2 and 1.6 applied to the single volune

_ wers found to ™brackat” the level bebavior of mum-maum
-ld.pnanotl..tlm.mdmcuhmztolvolm ‘This indfcates that .
the bubble rise maleiplier used La small bresk analyses is Teascusble. It

;- should b -md. Bovaver, that the effects of spacial variacioos favetd o
, !ru:ion m only be mta;L;aud by :nu :ochniqu. A.eeunu but estizats &
 results will muiy uqntxc a fizer d.uczouud.oa or, &z least, & sore upu- s

: nduud u:!wd for phase upcu:i.n vi:m htu eontrol. volnu
,‘L‘-?;.::::,«;sw&n:‘m"’.'e,:.rﬁm‘. mw PRI e el S -
3. Stesn Generator Heat Transfer- LaLsEmeRL e T -t e p
- The cvahu:icn model uses, for uc.h :;:n gnoumr. cue control voh-c to
represent the secondary side and two control voluzes to rcpnun: the pri-
mary side. The top primary oode gemerally comprises the hot h: after the
o™ beand, SC tnlet plenus’ and half cthe tube leagths. The :zudy state heat
load in each geaerator is’ equally distributed between the two prizary voluzes.
. The overall heat transfer conductance is calculaced based on the initial heat
. load end the {aicial temperature differenca across the corresponding primary
A The UA value thus ulc“hud is generally hp: con=

e asd ucouury volumes.-
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stant during the transient if auciliary feedvic~r {s accuated and 2atatained.
An exazination of the Davis Besse 1 natural circilation data (Mcmorindum, R,
W. Winks to R. C. Jomes, "Descripticnm of Natur:l Clrculaticn Test Conducted
&t Davis Besse 1", NSS-14/T3.S, Jamuary 15, 1979.) {ndicates that, subsequent .
to reactor asd RC? trip, the bulk of the heat tiicsfer ia the SG occurs with~ |k
in the secondary mixture beight evea vhea the swciliary FW is injected nest i
the top of the tube bundle. The conoductasce va ue for the bottom node during 1
a lov flov (v 5% iniz<al flov) drops to about 207 of the initf{al value. -Ia
the top Lalf of the tube bundle, the Luat trinefeor would seem to taks place
culy in tubes mear tha ocuter periphery, containing about 10 to 15% of the
tubes, which are directly izmpinged upem by the AFW spray. The primary flmid

— am:-uuumunouyu'cmwmmmmm-m
oot A more accurate -:.-nnm of this hlnvin vould require that & multichannel
= SG model ba used. It Ls at laast clear, from the Divis Besse 1 daca, thac
..-;; .‘ a::trufz hu:“ h:f‘u:ud u' .:.n hmk uﬂyul is cpd.d.sdc.
ZT57 4. Pressurizer Modeliog tn GWFR . L itr. . _
B 1n the I0CS evalssiicn modal, the préasariser bebavior is typically stmulated
1 o g 'um‘mqumuummxm ‘Thus, during & transieat, the
1—33:._,':“_; stesm and liquid regicus nnd.a at oqul :c;cn:uumupoﬂm to satu~
X ration states at the ptumau: pressurs. le. the effect of this -
U 0 1inteation upon results is entirely case~dependent; the direction and race -
..-:..-:._ of surge !I.ov. henca the htm-dn between the pressurizer volume and tha -
25T BCS, vAll vary sccordiag to both breik'size sad location and the tize durisg
CT ", . the tzansiest, Ia sbort,’ mdcﬁ.cindu assoclated ui:hanquﬂ.ﬂd-

’ vch:- .!.-uhr.tn ol pmmiu: bdwd.cr cmne be end.uly determined,’

,,3,. .« ® rorcm&umm:.mum;. uumum.ma)nm
~ho-- . -
e, vhich are tntud.vdy cxpccud are borze out by mlyun the .qumm
R ‘pressurizer model mdu'puacu the d.u i systeza pressure nd vin d.:h‘
. . delay ot c.a:iu.ly iss the utaix::nt of hz;h pressure ucpo!.nu and trips.:
i v " Te s ea:ni.n cmt. :hu uuud.on can be overcome by uing 2 -xldnl._
zodel tot the p:uwrim as Ln the I sizulicion p.tfomd by ECCS Analysis. -
_m: case study vas carried out usiag boch ai.ngh .qumm volume and mule’
tivoluma pressurizer -odaa Pudic:d systea p:usuu and pressurizer hvd.
o= un in excelleat agreement, dﬂhd.u as vould be uncud. = :h‘ uzlr
pressure rise folloving the Ieu of gcncntot heac demand,
:.-6-;"4'.-' ¢ oot '.."A'..'Vf:,." : -:f" - . -;."_’.- “ 2 x ..J' : 4 ‘
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