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Evaluation of the pressure difference
across the core during PWR-LOCA reflood phase

Tadashi IGUCHI and Yoshio MURAO

Division of Reactor Safety, Tokai Research
Establishment, JAERI
(Received February 16, 1979)

The flooding rate of the core influences largely cooling
of the core during the reflood phase of a PWR-LOCA.

Since the void fraction of two-phase flow in the core is
important determining the flooding rate, it is essential to

examine this void fraction.

The void fraction in the core during the reflood phase
obtained by experiment was compared with those predicted by
the correlations respectively of Akagawa, Nicklin, Zuber, Yeh,

Griffice, Behringer and Jhonson.

Only Yeh's correlation was found to be usable for the

purpose.

The pressure difference of the core during the reflood
phase was calculated by reflood analyzing code REFLA-1D using

Yeh's correlation.
Following are the results:

(1) During the steady-state period after quenching of the
heaters, the prediction agrees within ZX15% with the

experiment.

(2) During the transient period when the quench front is
advancing, the prediction is not in agreement with the
experiment, the difference being about T40%.

Influence of the advancing quench front upon the void fraction

in the core must further be studied.

Keywords: Two-phase Flow, Void Fraction, Reflooding,
PWR Type Reactors, LOCA, Pressure Difference,
Reactor Core
@



JAERI~-M 81638

L eseeeeeereeeese e AR
O HEERSER DAFEE  eeerereeeereeeeeerree e s
3 BRI RN O — FREFLA— 1D EEE oot
PR T T T r— e eteeveeeestereeresereeeaeeesetesenseseasessrereseasateseatatasseeriatesstebiraransaenes
L1 B EIE O BB HIEAL DI corooreseemee ettt
L2 BEEFLEEICEIIZE AT A — 2 QEEE oo s
43 HA4 FBICEBLIZT/NT A — 2 QBB e ttivesniasnrrenseanas
4. 4 mﬁ:}ﬁ%. gﬁﬁ%mﬁiﬂﬁ T e L LA LA
5. REFLA__ID ‘:;5@,&%5{0?‘—% ..........................................................................
51 EBRBRLIFAEZROLK
52 MBRAXRROAOCER
53 BEROHERRLEREROUR
531 EFREOFLEEOLEK
532 #HEREOFLEFROHKE
6. % @

., .
[ s T e T

(3)

S = T B L 1 B ) I



JAERI-M 8168

| CONTENTS
1. INTRODUCTION .--...........--...-................................--.......-.....--........-.........;.-‘............---.-. 1
2- EXPERIMENTAL PACILITY"“""""""""""""""""""'"“""""'"""""“""'""'"'"""""" 3
3. SUMMARY OF THE REFLOOD ANALYZING CODE, REFLA-1D:r s 6
4. RESULTS AND DISCUSSTON rroverorreereserrrmmartis st nt st dan s st - 7
4.1 GENERAL CHARACTERISTECS OF THE PRESSURE DIFFERENCE ACROSS
CUORE -+ +otveeasrearsenssennsamne st et oh b s e e ae e s e ee 4 LI LI L 7

4.2 THE EFFECTS OF PARAMETERS ON THE STATIC PRESSURE DIFFERENCE
ACROSS CORE“_;“"""“"u““"""“""n““””“”“"""”“"“”““"““""“"”"“u““"“h. 7

4.3 THE EFFECTS OF PARAMETERS ON- THE VOID FRACTION ---reereroveersssremeseersnes 8
4.4 THE EVALUATION OF ACCERALATIONAL LOSS AND FRICTIONAL LOSS----rev 9
5. CALCURATION OF THE PRESSURE DIFFERENCE ACROSS CORE BY REFLA-1D-- 15

5.1 COMPARISON BETWEEN THE EXPERIMENTAL RESULTS AND THE RESULTS
OP CALCULATION ................................................................................................... 1 5

5.2 CORRECTION OF THE CORRELATION FQR STATIC HEAD eromwreeivmmeesesmer 15
5.3 COMPARISON BETWEEN THE EXPERIMENTAL RESULTS AND IHE RESULTS

OF CORRECTED CALCULATION v reeorenesrmstrassnonssssonssonsentaccsssitmant b s 15
5.3.1. COMPARISON OF THE PRESSURE DIFFRENCES AT STEADY PERIOD
ACROSS CORE «eeevereeinnssmsmnsssmuesrn s e saatms s o0 aas 1o rs s b e R e e r T ny s st 15

5.3.2 COMPARISON OF THE PRESSURE DIFFERENCES AT TRANSIENT
PERIOD ACROSS CORE --wecerrrirermmumirmmrsssszererssmasissnrnssmmssassnssssniesnses s 1§

6' CONCLUSIONS e R Rt T R R L L R L e A AR LR A A 2 4

(4)



Qinput
Qsub

TAC

JAERI—-M 8168

EVI =
B W (of )
v h<—HhlgEsA (e )
o 0 B 1 R (uf )
FT&EF v F 508 (nf )
W AE O L E (Kcal /kgC)
BYE& (m)
B R E (ms?)
7 AN YT g (kg /it 5 )

A‘C ZA ZC

E’E—E—f‘/r[= <A + X
(Fig. L1188 ) g A c

J

ERRKE (kg s )

KA (kg/ mf )
Fovhe—ERAE-EmERRK (kg/m)
$F 0 FE B (kg/m’ )
BEEIiBK (kg/nd" )

17 & 18 & (kg/m’ )

%I (kg/mt" )

WA (Kcal/ms)

i (Kcal/s)

A E (Kcal/s)

BEGAMBEECE A DICETIRRE (Kecal/s)

AR (Kcalske)

mC
HA

ALp

)

DXTHA, C (Fig- 1.1 8RB)CBUIMBEROEL XL ARWPIHAK

Ad 1 1
HF#] = el (s?/m)
2g AC AA’

DR TESCL3REEH (sf/m)
ORTHBIHR>1EEX (m)

) (s)

BEmikoAOw 7oV (T)
o 4% o BE (m/s)
LT O KDOWE (m/ s )

SHENHEE KL EDTHAS LRE LK O R# T 5i#

(5)

(m,/ s )



EHESRE2KLZHDTHNNS LIRE LLBRORBIRE

%K O AL &
BERNE

T LR—Y Y
g9 v Hh == KN
F R 1A

HA FE
MELES
AL EE
WHELER
BHRGH

JAERI—-M 8168

(m,s)
(m/s)
{m)
(m)
(m)
(=)
( kg/ m")
(kg,/m"
(kg,/ m’)
(=)

(6)



JAERI-M 8168

1.

PWR&DCA%®@%*@ETM|%ﬂm@ﬁbﬁmﬁﬁm.ﬁﬁﬁﬁﬂénéﬁgﬁm
2ELETABELRAFO—2TH B
Fm.Llu.ﬁﬂ*ﬁﬁ®ﬁﬁ%ﬁﬁmﬂﬁbt%®f%5oC@ﬁ.&@ﬁﬁﬁﬁ?%?

d ; Pc—Pa
hr—-[ItUcJ+Uc]UciEYAC+TFJ“(ZA—Zc)+ L TR g e @
dt 1
LIT,
I g

Ac /Za  Zg jmﬁc ds >
= + + |
g Ap Ac HA ALP

rac (A, CEBYAMBEMOEIC XS ARG

TEF CEEICKZREFRE

Lﬁf,%lﬁﬁﬁﬁ%.%zﬁME%ﬁ.%3ﬁmmﬁ%ui5aﬁﬁ,%4ﬁmﬁﬁﬁ
“H D LRTHRENS LI, BKERE V, it, WOBRTRDLN Do

1 FR (It TAC. TF)

@ #Fwvhw—KE(ZA)

(3) FHLKE (Ze )

) L%7Vfbﬁﬁt¥07ﬁv~xﬁmﬁﬁt@§(Pg?A)
mm%éntL%fobﬁEtﬁvvﬂv~£%®%&&®%m,mﬁﬂmumﬁﬁaf
vy pw— FEOBESSLLI LERETOE, vy he—oHERLCES - F L
vﬁ‘cf)ﬁiiﬁ?ﬂ:ﬁ?ﬁ%#id\éL\t%i%ﬂé@’écmﬂiﬁiiﬁs ChRiIgsEEZLEN5 ) —
&%m%ﬁ%ﬁﬁﬁ%t%it;ma%of,LE@W@%DmTﬁmw’tﬁ%%if;mo
W) —REEERSERBARX
C@iiﬁ.ﬁ07ﬁ7*$ﬁ'~m%ﬁ%ﬁﬁﬁﬁ@%%%ﬁtﬁﬁ?%ittﬂ&f.
ﬁb*ﬁ%ﬁﬁﬂ%ﬁéctﬁ,ﬁﬂ*ﬁﬁ@ﬁbﬂﬁtigﬁﬁﬁﬁﬁéoﬁ&M}ﬁﬁm
ﬁﬁ@ﬁﬁﬂﬁ@ﬁbREﬂAfﬂ)D_Féﬁ%¢f&5ﬂ.Kﬂmeﬁﬁmﬁﬁﬁﬁﬁ
Fbhdftwicid, FOKBENIEELCHBINILENDS-
$ﬁ?m.:—Fmgéﬁﬁ%%a.%ﬁﬁﬁant?—aam&ﬁ%ﬁw.éemﬁﬁm
BRICOLTHMNS.



JAERI-M 8168

Pa Pc
A ‘__T -
Zs
Zg —
Ua )
& B

SURFACE A
SURFACE C

Fig. 1,1 Factors Which Affect Determination of
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