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Abstract

For the purpose of expanding nuclear energy, the new nuclear
technologies always do emphasis on safety to prevent accident from
happening. With upgrading nuclear safety technology, most of boiling
water reactors has been adopting partial length fuel assemblies to
reduce two-phase pressure drop and void fraction, to improve reactor
stability. A LAPURS.2 methodology had been adapted to build up the
remarkable analysis mode of the BWR-4, BWR-6 and ABWRs. A
partial length fuel assembly has the feature of changing flow area.
The question is that LAPURS.2 methodology cannot precisely analysis
stability characteristics from flow area variation. Moreover, an
advanced program-LAPURG6.0 has the ability that could solve such
problems and precisely calculate two phase pressure drop and void
fraction. This research was based on LAPURS.2 methodology; we
had expanded those of experiences to build a new methodology for the
new type fuel assemblies by LAPUR6.0. We have also developed a
new interface code, DRASM, to automatically execute LAPURG6.0
methodology and to calculate decay ratio. According to the gradually
set up control theorem, this new developed LAPUR6.0 methodology
can turn into the foundation tools and build up ourselves stable control
analysis technology. Furthermore, these established experiences,
techniques and theorems will have the most assistance for concerning

researchers.

Keywords: LAPUR®6.0, decay ratio, two-phase pressure drop
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automatically search method)A% 5% » 4+ 42 5% it §[ 24 34 i f §22% 2 95 »
o IH NP EFLFERSERS BRSO SRR A S

HEA TR

AR AR * Dev CHTHER » FBANFEHET AL - B
BRAL o H - IR A TP z;hgcﬁi%] »~ LAPUR ﬁi%l » FheiE AR rT s d
RN R R » AR ARFE 2PN A B8~ T LAPUR #
» e p e o LAPUR # § = @ #i » 4 LAPURX.DAT 4v
LAPURW.DAT » & L& 2 Olapurx. DAT fr Olapurw.DAT = & 4%
EE P AEESPEE B F L S - B Rk
ﬁ@%i%%’%éﬁﬁﬁﬁﬁwﬁﬁ@;rﬂg@@ﬂ
LAPURX.DAT + %. 37 fv LAPURW.DAT —+ 5 28 coi~ % p > L 7
i AF e~ for( )it B4k et X e B fs i ﬁ@iiﬂl—p
%‘Kf%%?wwﬁ;']%ﬁ; o i » for( )ik Blz m > AR € P B REE

SIMULATE-3 /& " ~ L - Bp i BN EZ P ERRERF BAE
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fit T g ied B 9 SIMULATE-3 chi2 B F B (el 2 (5 1 %
for( )it B} LAPUR 4 ! % thig 22 SIMULATE-3 g it # 0 %
AR AR TAREL RN 0 PR BB R~ result £ 4

AN FAL A F 0 Pl A ® F Ao Yout of range” o & = 384 B EE

£

AVREDERR ) - B A FTRAEF RAR BEKEF W RRFER

EAREERF X1 X2 X3y e s s ZRFHNE 4 L R
FPESZ BAESFELAE W, U3 N T s RiadS Pk

< F R v s - BRI GEETEERLT X FiE(step)id £ ®
B (range) > 535X B2 BB AL 2 2 { ) IR 578 B
FE R 217 27 R B X 563 o iR - d 3 LAPUR
FENRDRRIE G I SR D o FPE RS R IR
PR BARRE B ARDEFFGT §F S SR T
RKEAERIBIFE000I-%AF BAE G#cE 5885 F 15 0.001
IS R IF o & - BEIES D F 25 & BT e output AL
B0 AT RARKOE DIE AT o Pl 0 R IR AR RIAoR] 2.18 41
o REEEG Rk A E e 2 H IR 2.19 F 2.20
{oB] 2.21 #7577 - ] 2.22 ¥ DRASM #25% & LAPUR = j23%° & 7
JedR e ] o 4 - ARV NSRS BT - R &Y A0, P&
FOEEE S A FREEGF T 5 ¢ 7EP DRASM -5 % %

e FEE o
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# 2.1 LAPURX -+ % 58~62

Card58NXE(IX) BoR g p o IX
NDIMV 3 IX £ TFET R0l o ff ol i 557
Card59NTDV TR o E o ff g g A el p
NODV(NV) [F i o Ff 3 3 fhe % B cHdicp
DZVM(NY, TR R A NV EANLE S [ B ® F O3
Card6OI)
B (cm)
TR E R NV AL E 5 1 B phe F
Card6 1 AVM(NV, I)
R B E G i (cm”2)
DEVM(NV. TR E G NV EAULE S 1 Bphe & F ok
Card62I)

40




# 2.2 LAPURX -+ 5. 63~66

Card63 | NDIMLL(IX) | # IX # % 3 & 308 *% g 3
Card64 | NTDLL By FRJBR BE i LE XA e p
NODLL(NLL) | & $R/8 *% i 3 cndhe % B cficp
DZLILM(NLL ok oy o - .
Cardes | (NLL, | oot st 3 % 18 o % 8 e & (om)
BRI S | B Bk IR
Card66 | EKLLM
¥ ¥
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# 2.3 LAPURX —+ 5L 67~72

Card67 | NTFU . #"‘ﬁ‘fx‘ﬁﬂ'] il p

£ IFU J’ﬂ“—ql E,,’—,){J_,’] g ,% 3+ g s 15 M‘A‘\: 1

FrMaFyy | FU SRR SR € BT

(IFFM=2)

4 TFU &3] et b & % B4 T3 B35 11 p e
Card68 | ANM(IFU)

% ¥ AN

$IFU 8 3] el b @ % B 53 #1050 11 pv e
Card69 | BNM(IFU)

% #i BN

$ TFU 873 nvil i 8 7 BB 15 055 11 e
Card70 | CNM(IFU)

% # CN

$ IFU 9720 el fh i€ 4515 1050 11 e
Card71 | DNM(IFU)

% #& DN

$#IFU 85 3] eyl e @ % B B3 #5050 11 pe e
Card72 | RRM(IFU)

A 4tekER Rr
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# 2.4 LAPURX -+ % 73~76

Card73

IFMM(IFU)

SRR BB S I
(IFMM=2)

Card74

AJUSTAA(IFU)

e BT 50 1 ik

i

Card75

AJUSTAB(IFU)

PR R Y BEF]S G I F ik

#

Card76

AJUSTAC(IFU)

bkl g BT 0 1 ok

#
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# 2.5 LAPURW —+ 5t 32

Card32 | GAINPY | /&4 i £ jake i TF 93§ & &

B4 aE R [}?]-I%;gﬁé. TF R ¥ #
TAUPY

(s™)

RL P2 B A2 L JTkae B TF 0 Pole ¥ #ik
_ A

RL P3 B4 ¥R £ AT B TF 0 Pole ¥ #c

RL 71 B A g E L B g TF 0 Zero ¥ #k

RL 72 B4 R R AR B TF 9 Zero ¥ #c
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% 2.6 TARE 5k A BF AR A

1% - B= 5.1 cycle2l

FICE S - Decay Ratio
Base | +50% | -50%
¥ #ic 0.73 [0.70 |0.72
, o L Decay Ratio
e Y
Base | +50% | -50%
0.73 [0.80 |0.64

%2 = 518 cyclel?

FICE e Decay Ratio
Base | +50% | -50%
R W i 0.85 [0.84 |0.85
ot e Decay Ratio
£ BN F Y
Base | +50% | -50%
0.85 |0.9 0.77

MR R L

FICE o Decay Ratio
Base | +50% | -50%
W ¥ 032 10.28 ]0.33
, v Decay Ratio
£ RN E 4
Base | +50% | -50%
032 [0.38 [0.24
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# 2. 7LAPURX & =t & 45 % & { & ¢+ 55

Card 1 PPSI e R4
ENTBTU | %< » T 4 4rk%iE
POWT s A
WLBSHR | % <in®
CWBYP BAGER Y o Yhe 3 R ik e K
CPROMP 5 S-SRI S B O s S S SR
kA
CPRBYP Bt R
UNITS o H - E 0 EA0R R SFH = S0P
* | E o
Card 5 POWN & B crdp ¥4 K
Card 7 NPOW P RBERD TYIXEARS RN SIPH S RS
Card 9 FPOW B edp $t et
Card 10 | EKCPM B v T
Card 11 EKEPM Bl qu{ﬁ % #c
Card 13 | ZELP FEEE » v EA2FIR A 153 BenF R (cm)
Card 14 | NCH B f P
Card 32 | HGAPM B A R Gk
Card 37 | EKFM fhe T B BRI ¥
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Card 2 NCHXJ i g # P (B LAPURX ,*+ 5014 )
Card4 |[TAUPY £ AR ¥ &
GAINPY |£ ipHH# 2z &
Card 7 BTFR AP F R RET A
Card8 [XLAND |Fi# % #&£
Card 12 |ELST R N
Card 17 |CDOPP Doppler* & 7 #c
Card21 |REACT1 |R R F J&Txd#ct
Card28 |REAMUL |#% & F & T#kc i ¥
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% 2.9 SIMULATE-3 4§ # 3% %_

DOPPLER 'DDP' 20.° F 'DDP' 40 ° F. 'DDP' -20 ° F.
PRESSURE 'PRE' 50.psia 'PRE' 75 psia.'PRE' 100 psia .
'PRE' -50 psia.

MODERATOR | 'MTC'+10 °F. ' MTC' -10°F.

TEMP COEFF | 'MTC' -5°F. 'MTC' +5°F.

48




n+2

,,,,,, n+1

n-1

B 21 &6 FEpla
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Interface {cm}
Flow Area
Heated Perimeter
Equiv Hyd Diam
Interface {(cm}
Flow Area
Heated Perimeter
Equiv Hyd Diam
Interface {(cm}
Flow Area
Heated Perimeter
Equiv Hyd Diam
Interface {cm}
Flow Area
Heated Perimeter
Equiv Hyd Diam
Interface {cm}

BYR.Z0H - fssembly Axial Zones

(Cmxx2)
(cm)
{cm)

(Ccm**2)
(cm)
(cm)

(Cm=x2)
{cm)
(cm)

(Cmex2)
{cm)

{cm)

396.24
188.9488
2620856

1.232
259.54
94548
262856
1.155

243 .84
94 548
287 .314
1.872

15.24
04548
2620856
1.872

-15.24

B 2.2 SIMULATE-3 e b e ¥ 7
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=8
12,

59
60
B1

62

30.4800 259.0800 274.7800 411.4800

94 . 5480 94 .5480 94.5480 100.9000

1.0720 1.0720 1.1550 1.2320

Bl 2.3 & == = 2. LAPURX + 55 58~62
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396.24 cm -

—a—TAF, 379. 6cm

Zone 4
& Fuel
259.54cm
243. 84 cm - Zone 3 Plenum
[] Refector
Zone 2
15.24 cm
-15.24 cm - L]

B 2.4 ATRIUM-10 24 b 32 =5 ]
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Fuel Spacers

Mechanical Design
]

Axial Locations (cm)
K-Factors (Assembly Area)

47.998 29._178 158.388 201.588 252.798 383.978
B.768 B.768 8.768 B.768 8.843 B.566

355188
B.566

Bl 2.5 SIMULATE-3 s%% s 42 28 3L
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63

12,

64

65

66

63.2300, 114.4100, 165.6200, 216.8200, 268.0300, 319.2100, 370.4200

0.7680, 0.7680, 0.7680,

0.7680, 0.8430, 0.5660,

8.5660

B 2.6 % T_= =

7
-~

LAPURX —+ . 63~66
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B 2.7 &

6T

1 2
68

1, 0.0055
69

1, 2_E0Y
70

1,  1.E06
71

1 1.0
72

1, 4.THE-4
T3

1 2
7

1 .45
[

1, B.09
76

1 0.16

2
T =

= 2. LAPURX + 5 67~76
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(=) C51C23_527%65_8250.AR0 |
1 ‘con’ CHINSHAN UNITZ CYZ1 105_81 ~
2 'DIN.BWR' 22 11 1z/
3 'DIM.CAL' 25 4 1 1/
4 'DIN.DEP' 'EXP' ‘XEN' 'HVOI' 'HCRD' 'PIN' 'SAM'/
5 '‘DIM.MEM' 1270/
3 [T, I3
7 Vfdisk2/helin/cs2c23/calc23_crp_lat.x',8.25/

' /disk2/htlin/ca2c23/ce2c23hot, 1ib' / 3 e $
'TLM.LIB','/disk2/htlin/cs2c23/eale23cin. lib' / 1 %ﬁg‘%ﬁ ks ’fﬂ ’%“J
TFIN.EDT TOFFTS
'BUR.SEP' 130 13.34/ |I

12 'BUR.BYP' 'OFF'/

14| ‘cor.orE',s2.70,36.50,959.89/ 2I/‘if} i > }ﬁ_% » J‘g}:jj‘ ﬂ-cﬂ ZJ'LQ_X%‘E é’:} f_ﬁ_d
15) rcor.suB', 38.90/

L6 TTIT.CRST, TCo2C2T XRD CUNTRUT =T

17 '"SAV.BAS','FRT'/

18 ‘CRD.PO3', 1, 3*0 45 48 48 48 48 F*0/43

19 + 2, 2T 48 48 48 48 48 48 48 2*0/39

20 v % o 48 48 48 48 48 48 48 48 48 0/35

21 . 4 48 48 48 48 48 48 48 48 48 48 48 /31

i 5 48 49 48 48 48 48 48 48 49 48 48 /27

. 6, 48 48 48 49 48 48 48 48 48 48 48 /23

5 B 48 48 48 49 48 48 48 48 48 48 48 /19

. 8, 48 40 45 4% 40 48 40 49 40 48 48 fLS

s 9, o 48 48 48 40 48 48 48 48 48 0/11

27 .10, Z*0 48 45 48 48 45 48 48 zrn/ 7
28 P 5 =0 48 48 48 48 48 30/ 3
20 ‘com’ 2 6 10 14 18 22 26 30 34 38 42 /

30 YETA'S

31 'TIT.CAS','C51C20 EOC ARO CONTROL STATE PERTURBATION CASE'/

52 'USE.BAS','RPF' 1.0 0. 'DEN' 1. 0. 'TFUI' 1. 0./

99 ATIT LA Ceoro) Ao COMTDOL STiTE PEDTIOELTTON CLuEl

sa |cep.pos', 1, 3% 48 48 48 48 a8 3m0/43
35 .2, 2w 48 48 48 48 48 43 48 270/39
36 . 3, o 48 48 48 48 0 43 48 48 48 0/35
37 . 4, 48 48 45 45 48 45 45 45 48 48 48 /31
38 + 5, 48 48 48 14 48 4 48 14 48 48 48 127
39 s B; 48 45 45 45 46 456 48 45 45 48 45 /23
40 . 45 48 48 14 48 4 48 14 48 48 48 /19 34Efr D FREAEE A .
41 « 8, 48 48 48 48 48 48 43 48 48 48 48 fLS
42 « 9. o 48 48 48 48 0 48 48 48 48 0/11
43 «10, 2*0 48 48 48 48 48 48 48 2%/ 7
44 11, 3*0 48 48 48 48 48 30/ 3
as | comr 2 610 14 18 22 26 30 34 38 42 /
46 , r

47 'PRT.COE' 'DDP' 20. 'DDP' 40. 'DDP' -20. 'PRE' S0. 'PRE' 7S.
48 'PRE' 100. 'PRE' -50. 'MTC' +10. 'MTC* -10. 'MTC' =S.
a8 'MTC 5./

50 'KIN.EDT' 'ON' "1-D'/

51 'STA'S ~

MNormal text fil nb char : 2481

Ln:22 Col:38 Sel:0

Dies'Window ANST

® 2.8 SIMULATE-3 £ » % {87 #, ]
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STEADY STATE PRESSURE DROPS (EG/CM2)

DENSITY HEAD
THLET CONFIGURATION 00 . D00E+00
HON BOILING REGION 23.103E-03

SUBCOOLED BOILING REGION T5.T29E-03

BULE BOILING REGION 39 223E-03

EXIT CONFIGURATION 00 . 000E+00

FLOW RATE=

FRICTION

00 . 000E+00

90.77T5E-04

46.691E-03

12 .960E-02

00. 000E+D0

5.67321E+01 G/S CM2

ACCELERATION EXPANSTON-IRR

10.706E-06

10.258E-03

T6.897E-04

00. DO0E+0O

00 DDOE+00

54 _925E-06

LOCAL.  CONTRACTION- TRR

00. D00E+DD

00. 000E+00

00 000E+00

00. DD0EHOD

11.T07E-03

36_958E-03

CONTRACTION

5. 6600E-02

-2.9954E-03

TOTAL

5.6600E-02

3.2791E-02

1.4438E-01

2.1352E-01

-2.9954E-03

B 2.9 LAPURX i 1 % B v A %
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1 *** STEADY STATE FLOW DISTRIBUTION **=*

M= 4 QPL = 4.44298E-01 TITERATION NO OF WIP = 2
TOTAL FLOW RATE =SUM WNO(IX)/1000. = 2.31967E+03 KG/S

IX NCH POWER QG QX Qp WNO

1 23 3.7560E-03 5.5832E+01 3.5779E-01 4_.4429E-01 1.2141E+05
2 24 3.6383E-03 5.6732E+01 3.3834E-01 4.4430E-01 1.2874E+05
3 25 3.4704E-03 5.8881E+01 3.0623E-01 4 _.4430E-01 1.3918E+05
4 26 3.3284E-03 6.0346E+01 2.8283E-01 4_.4430E-01 1.4835E+05
5 28 3.1228E-03 6.2511E+01 2.5067E-01 4.4421E-01 1.6549E+05
6 29 3.0217E-03 6.4225E+01 2.3269E-01 4 .4436E-01 1.7610E+05
7 30 2.9390E-03 6.4900E+01 2.2178E-01 4_.4428E-01 1.8409E+05
8 32 2.T740E-03 6.6355E+01 2.0026E-01 4.4428E-01 2.0076E+05
9 3 2 .5688E-03 6.7341E+01 1.7762E-01 4_.4430E-01 2 .1648E+05
10 43 2.0514E-03 7.0465E+01 1.2174E-01 4_.4544E-01 2 .8649E+05
11 46 1.5611E-03 6.9082E+01 8.1450E-02 4.4436E-01 3.0046E+05
12 68 7.8867E-04 3.9213E+01 6.6079E-02 4 .4590E-01 2.5212E+05

POWCOR= 8.9296E+02 , ACTUAL POWER= 8.9296E+02 MW-TH

~00*00- -00*00 - -00*00 - -00*00- -00*00- -00*00 - -00*00- -00*00- -00*00- -00*00- -00*00 -

Ch NCH Fuel Power Flow delta-P Exit Zb

# Type (%) (%) (bar) Quality (m)

1 23 2 153.25 92.85 .4443 .3578 117

2 24 2 148.44 94 .35 .4443 -3383 .729

3 25 2 141.59 97.92 .4443 -3062 776

4 26 2 135.80 100.36 .4443 .2828 .809

5 28 2 127.41 103.96 .4442 .2507 .862

6 29 2 123.29 106.81 .4444 .2327 .928

7 30 2 119.91 107.93 .4443 .2218 .944

8 132 2 113.18 110.35 .4443 .2003 .984

9 34 2 104.81 111.99 .4443 1776 1.076

10 43 2 83.70 117.18 .4454 .1217 1.353

11 46 2 63.69 114.88 .4444 .0815 1.728

12 68 2 32.18 65.21 . 4459 .0661 2.020
Average Saturated Boiling Boundary = 1.0%36 m = 3.40 ft

*x% FLOW ***

N

] 2.10 LAPURX 5 1 % - s in £ &7 0 se R v
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AVG DENSITY REACT COEFF = 15.126 (%K/K)/(g/cm3)  -.19606 ($/%_VOID)
CORE AVG (DENS*DRC*P**2)=  8.7447 (%K/K) 15.917 $)
CORE AVG (DENSITY*P**2) = .57813 (R/Rsat) 44.232 (% _VOID)

W 2.11 LAPURW@?J NEE-BREFBR GHC

CORE : DR = .46 @ .46 Hz PM = 23.72 @ .42 Hz GM =1.98 @ .56 Hz
1Case 800-200NCH-200NPS-10NTD-10NTFU

OUT-OF-PHASE SUBCRITICAL MODE SUMMARY
(DR > 1 .OR. PHASE MARGIN < 0 .OR. GAIN MARGIN < 1 =—> UNSTABLE )
REACT($) DECAY RAT FREQ(Hz) PH MARG G MARGIN AMPL(%) AVG(%)
.25 .48 6804 .00

-1.23 3.47 100.00

-.63 .43 .50 36.64 2.35 100.00 .00
-1.22 .25 .48 67.56 3.45 100.00 .00
-1.33 .23 .47 72.19 3.66 100.00 .00
-1.64 .17 .46 81.91 4.27 100.00 .00
-2.08 12 45 89.78 5.14 100.00 .00

1Case 800-200NCH-200NPS-10NTD-10NTEU

RESULTS OF FULL COMPLEX PLANE POLE SEARCH
ITER REAL_PART (CORRECTION IMAG PART DECAY RATIO

# (Hz) (Hz) (Hz)
0 -.05765 -.05765 .46194 . 45649
1 -.05431 .00334 .46293 47850
2 -.05426 .00005 .46294 .47883
3 -.05431 -.00005 .46302 . 47858
4 -.05432 -.00002 .46293 . 47844

DECAY RATIO = .48

DAMPED FREQUENCY = .46 Hz

PHASE MARGIN = 23.72 Hz @ .42 Hz

GAIN MARGIN = 1.98 @ .56 Hz

® 2.12 LAPURW jﬂz‘%%-k;}gﬁﬂ s

59




Height

.000
15.240
Height

y
30.480
38.947
47.413
55.880
64.347
72.813
81.280
89.747
08.213
106.680
115.147
123.613
132.080
140.547
149.013
157.480
165.947
174.413
182.880
191.347
199.813
208.280
216.747
225.213
233.680
242.147
250.613
259.080
267.547
276.013
284.480
292.947
301.413
309.880
318.347
326.814
335.280
343.747
352.214
360.680
369.147
377.614
386.080
394.547
403.014
411.480

Frict
.00492
.00984

Frict

.00000
.00159
.00208
.00264
.00330
.00412
.00513
.00638
.00789
.00967
.01174
.01408
.01670
.01959
02275
.02617
.02984
.03374
.03738
.04223
.04630
.05158
.05656
.06173
.06710
.07265
.07838
.08428
.08967
.09505
.09971
.10449
.10937
.11435
.11942
.12459
.12984
.13517
.14058
.14606
.15160
.15718
.16277
.16838
.17399
.17961

Height
.01186
.02370
Height

.00000
.00648
.01274
.01878
.02457
.03002
.03503
.03962
.04331
.04766
.05122
.05454
.05764
.06056
.06333
.06596
.06847
.07087
.07318
.07541
.07756
.07964
.08166
.08362
.08552
.08737
.08918
-09094
.09266
.09435
-09599
.09761
.09920
.10075
-10228
.10379
-10527
.10673
-10817
. 10959
.11099
.11239
.11378
.11517
.11656
.11795

Exp/Con
.00000
.00000

Exp/Con

-.00000
.00000
-.00000
.00000
-00000
-.00000
-00000
-.00000
-00000
-.00000
-00000
-.00000
-00000
-.00000
.00000
-.00000
.00000
-.00000
.00000
-.00000
.00000
-.00000
.00000
-00000
-.00000
-00000
-.00000
-.00000
-00006
-00006
-00006
-00006
-.00006
.00006
-.00006
.00006
-.00006
.00006
-00006
.00006
-00006
.00006
-00006
-00006
-00006
-00000

Acele Locals

.00000
.00001
Acele

.00000
.00013
.00028
.00045
.00069
.00110
.00165
.00226
.00292
.00361
.00430
.00499
.00567
.00635
.00701
.00767
.00832
.00896
.00957
.01019
.01080
.01140
.01200
.01259
.01318
.01377
.01435
.01493
.01549
.01471
.01518
.01565
.01611
.01655
.01696
.01738
.01778
.01817
.01854
.01889
.01915
.01926
.01932
.01940
.01942
.01942

.00000
.00000

Locals

.00000
.00000
.00000
.00203
.00203
.00203
.00203
.00203
.00203
.00595
.00595
.00595
.00595
.00595
.00595
.01254
.01254
.01254
.01254
.01254
.01254
.01254
.02193
.02193
.02193
.02193
.02193
.02193
.03455
.03455
.03455
.03455
.03455
.03455
.04312
.04312
.04312
.04312
.04312
.04312
.05256
.05256
.05256
.05256
.05256
.00000

WO -0-0Jnf DR = = =

Phi2lo

.0000
.0847
.3087
.6153
.9821
.4120
.9048
.4582
.0637
.7073
.3698
.0349
.6949
.3464
.9846
.6068
2121
197
.3589
.9009
.4293
.9448
.4468
.9362
.4134
.8785
.3321
.1136
.1974
.6006
.9909
3727
.7410
.0928
.4299
.7518
.0568
.3482
.6264
.8346
.0994
.2301
.2900
.3418
.3781
.3836

1

e e e e P e e e 0 L0 LD L0 L0 L0 L0 L0 L0 L0 LD B B B B B B B B et e ek et ek e

PhiChi

.0000
.5955
.2193
.2837
.3649
.4652
.5844
.7194
.8671
.0238
.1847
.3456
.5046
.6609
.8132
.9610
.1042
.2418
.3735
.4999
.6227
.7419
.8576
.9699
.0790
.1849
.2878
.3875
.4830
5734
.6607
.7458
.8276
.9055
.9799
.0508
.1178
.1815
.2423
.2985
.3452
.3735
.3865
.3977
.4056
.4068

Beta

.0000
.0256
.0569
.0872
1275
.1898
.2609
.3269
.3859
4375
4811
.5183
.5502
5779
.6019
.6229
.6415
.6580
.6725
.6857
.6978
.7088
.7190
. 7284
.1371
. 7452
.7528
. 7598
.7663
1721
1718
.7831
.7881
L1927
. 7968
.3008
.8045
.3080
.8113
.8142
.8163
.8172
8177
.8184
.8185
.8185

Qualit

.0000
.0004
.0019
.0044
.0083
.0142
.0219
-0309
.0409
.0518
.0630
.0744
.0858
.0973
.1087
.1198
.1308
.1415
.1518
-1620
.1720
.1818
.1914
.2008
.2101
.2192
.2282
.2369
.2452
.2532
.2611
.2689
.2763
.2834
.2903
.2968
-3030
.3091
.3148
.3200
-3239
.3256
-3265
.3278
-3280
-3280

Bl 2.13 ﬁi%l 11 4% CAIDAS.OUT
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OUTPUT FILE(KINETIC)
(R :

FILE(S)

LTPUT

L
CINPUT FILE

| INPUT FILE

-‘-‘--‘---J

FILE

correct DRC

Fission Model I

ND

Fission Maodel l.l

r"-'-".-'-'-'-.'l’-. -".-'-F""-'q

‘--.-'- -

- -

B 2.14 LAPURG.0 4 47 =5\ /i A2 ]
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# {7 SIMULATE-3
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RPF 2D ~ FLO 2D ~ WIN 2D ~ RPF 3D
MAPF AL » A B F 5 A7

Y

75 4% 3 EXAVERAZ ~
RPF 2D~ FLO 2D ~ WIN 2D - RPF 3D
MAP 7 #

/
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-

W
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'
PEE B RBAPHS Fhhe 5 F
active flow~ 1inlet flow ~
K lossie

Y

LAPUR%X dat

B 2.15 EXAVERA i& & ) 42 8]
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b 1%
B 4k
R 485

BEEECEENEIIUYNENGES
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£

e

EXAVERA i & 4% -ch6

EXCEL # 32 & & R -ch6

IR 0IMn
QTN D3em1
02w 0xHe
0PeE 0313
ozxs)
02ER

AU i
QI 01
LU e
AN
1N (186

02
s
[
04Ty
Q4TS
DS
[T

L
LE)
LX%

e

0305 03B

0 05

(e o alsE
[E Tt ol
[Tl L
ol aws LA
LU oapm
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A DR{ExIEAIX{E

0.1 step

Ll rrredt et et rrre b re e
||lII|||l||||||\|||||||||||||||
1 15 2 272 25 3 35 4
DDEStEﬂ T e

| | | | I
21 215 22 225 23

0.01 step I I I I I I ] I ll I |

22 221 222 223 224 225 226 227 22822923

B217 EHFFEFRZ 7 LB
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For(x1=0.5:x1-
For(x2=0.5.x2

For(x3=0.5.x3

=2.0:X1+=0.1)
=2.0:X2+=0.1)
=2.0:X3+=0.1)

% x ADR/A ZS &

V

WF PR S JE B X1 X2.X3

48 A Aml.m?2 . m3

For(xl=ml-0.1 x1<=ml+0.1:X1+=0.05)
For(x2=m2-0.1 x2<=m2+0.1:X2+=0.05)

For(x3=m3-0.1 x3<=m3+0.1;X3+=0.05)

% x ADR/A ZS &
A P E B9 x] x2.X3

48 A Aml.m?2 . m3

For(x1=ml-0.05.x1<=ml+0.05;X1+=0.01)
For(x2=m2-0.05.x2<=m2+0.05;X2+=0.01)
For(x3=m3-0.05.,x3<=m3+0.05,X3+=0.01)

A P B x] X2.X

4B A Aml.m2.m

% x ADR/A ZS &

Y]

v

Xl x2x3=ml.m21

For(w=0.5w<=5.0;w+=0.01)

n3

s KDRAE 28 85
PR3 E 8w 4 Al

vV

x1.x2x3=ml.m2.m3

For(w=nl . w<=5.0;w+=

0.001)

W

3 s K69 DRAE

B 2.18 45 1B = % 55 2 T AR
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" Dav-C+t 4,092

WmEF GWE B8c BV EEFH WiTE REO ITAM o #Eon FBheb
@4 0seE a8/ ~~ BGERE &8 44 9

HOPEEY | 7@ | Dewex disscr Jesnr Doies

| =] ]

4[»] oRasuc|

| 4

for (xd=1.0;%2<=1.6;x2+=0.10}
|

for (xl=1.0;xl<=top;:xl+=0.10}
|

r o AgE #

e&n (" lapucW.DRT", "w") :

== NULL)

teap file=f
if{ temp file
|

THEASAEEHREE—E
form B THUELAHFHLET
FowREAEEREEGEE
o xl~x3 KERBEZFE.

fprintf{temp file,"$2", line_content):

28 wvsre | G wm | dh wvsizs | o e | [ oees |
[ AN RN

B 2.19 DRASM 423\ enffe (£ 47 o
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e _0O|x
AR EZHEZ

shay > SET _,

out of range«

FREHEE
ZNey A"
BT e

.16 1.13 1
1 =81 4885

BEAEREY
BiE o gEz —

T % B - -

B 2.20 DRASM %% & % % &

67




B output.ixt - SEFHA
BEQ WmEE B0 BN F:EW

step=0.1
MAX DR is occur at X1=+0.60 X2-+0.30 X3:-+0.20

step=0.05
MAX DR is occur at X1:=+0.60 X2-+0.30 X3:+0.20

step=0.01
MAX DR is occur at X1:+0.80 X2=+0.30 X3:+0.20

x1 %2  x3 W pressure chl ch2 ch3 chi ch5 chb
0.60 0.30 0.20 1.172 +01.9390 -04.3922 -04.2292 -03.1901 -02.5212 -01.1626 -00.4540
ch? chg ch9 chl10 chl1 chi2 DRC  DR(gl) DR(re)
| -00.1432 +00.5813 +01.4014 +01.7479 +00.9641 +03.9795 +0.97 +0.26 +0.12
o RAHEE SR AP I b RSl AN RBERF R RRF
Mok GBCE X > BB BB R R RAEF BA GBAREL 0 B B
AR % R
< >

@szmwMéiﬁﬁﬂ%
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OUTPUT
~ FILE(KINETIC)

(.5}
lics 3

15

L g B J J b R 4 B {1 L 1 Lt R J J b J J 1 J t J J J F 2 J 4 2 L I g 2t J 1 g JFJJ .."!

L

INPUT FILE Design and

e

-

Rl 2.22 DRASM #2;% & LAPURS.2 = 235 ¢ #7¢ 7 i [F
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A1 BRFERELH

F_&
s
—

- LY E Y TER S RS0 & L dp i e

1 ¥ pH0F o2 5 d LAPURG & LAPURS.2 s $ 0% i & JRATH

+ELR Y i s o b JEd LAPURG.O AT chs it > 7 B E

FARRE G e MR 2 E e LR

PR o T ATRATS O e » p IVRE TR AT
3=

R

R

URTE T AT M B RBRRA TSR
BRA i Rl F 8 a4y T jp a7 ¥t d 2% o s
S oA a P P TR F B i P F R LAPURG.O #7447 e
ok % p# it 4238 DRASM 2589 538 & 47 5 3% -2 18 52
oA e T

~ ~LAPURG £ %4 A 4777 2 40 © it

B w0 #4>° LAPURG.0 #h4p B & 67 7 £ & A3 2005 # B2 |
ST T R A3 ¢ —NURETH 11[11] > i & 4% LAPURS #%;"
P REF R D IR BN o T P B AT AR 3 4
FhG AN LRSS AR G e TR

SEREAHT o s BERARE T E 0 Y R RE R e

R dod IR o R i S AR i (7
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¥ i /R 4 45 4 —Irreversible Pressure Loss) © 5 7 & i { T AE TG
BB R OERTAR AR Y 4 M A 0 BT B BB R B RS-
Chisholm-Barocky correlation > € k# < 7 1 & & & 3 A7H 7 5y
PATA o eI AR ATH P R P B R R ARG H o @

B3 454 LAPURG “74 % e0F% 3 36 % RIS A ff - 30 iR

o

P B A 7 0 AT AR R %k ¢ Friction Factor Model 1
(Martinelli-Nelson Correlation)s * 4r » 7 Friction Factor Model II
(Chisholm-Baroczy Correlation)=E 58 » B #v i %~ LAPURG6.0 & *
Chisholm-Baroczy Correlation 4 47 fi-3% 74 $7 v i % en4p B 8P
T2 F A& o 2 PBde o R4 P ow 4p B Y Chisholm-Baroczy
Correlation & * ** /- kN F B RBAE T a8 7 < LF*%’ 4 IR 2008
ENPL R Tk R TE P R € 3&[12] (International
Conference on Reactor Physics, Nuclear Power) » & iﬂ" Lotfi Belblidia
VAR A 474258 SIMULATE-3K & % & T R T S8 % ot 3 3
B o % B X M 3 05 pF o2 Martinelli-Nelson & B &
Chisholm-Baroczy ¢ i % 3 v 0.009 » & & % 5 F < 3 0.5 p
Martinelli-Nelson % 2~ % Chisholm-Baroczy € & % jp & = #{ 4 B F
#2131 0.190 ¢ *t LAPUR #23% ehi & 1% - March-Leuba # 2L [13]>

% ICONE-18 chR % iy 1 42 € 3k 7 ~ 3 2 " LAPUR6.0 = 4~ 471
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PR A ROR A DT P B RTE Bt~ 8 F AR A 4T
SR AR @ Y ATENR LAPUR 112 @ % 3 PR i~ e 47
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Bk 25 R EEAE LA TR F 05 0 L BGEE kg
Fz2 ¢b o d 3% LAPURG.O i 3 cdfm & 300 3R FURRFE 4 B - 47
Pia g AVRHRE R S (T Re A 4T o SR & = BN 0 B -
A% LAPURS.2 enfig » g ¥ i@ * LAPURS2 {74 > % = f&
PIEC5.2 4 ~ #hfe t LAPURG.O 34 7 4% 0 B 18 - fER| A1 20ilf on
6.0 # » thfet 6.0 P 45 - & A N BEica] [ BHRAS

M= o

Bl 3.1 &i¢ * LAPURS2 e » s Je L 4 » iz o #7+ 5L
iy x A A BT 5.2 52 6.0 o A TEEE A 470 1R 50 R

S BHRARIET LR o KB 31 T 2o A AR

‘m\“\

0% R 5 > LAPURG.O #7378 chf jf 31t 52 M- g 2 5 £ £ 7
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XA L RVFERS S BRT] H - Sd S BRA LH AP

TR OLZE R g B - & d % LAPUR6.O & LAPURW #
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LSRR ER R C BHAMORRFERE R £ 32 L
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SR T LF AR RYE R IFR I < o B 3.2 oW 33 AL
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% LAPURG.0 e 4] 1 fo it 1o K8 3.2 fc® 33 ¢ 7
500 H %A A 9 %k ch% R 5 480t LAPURS.2 in%

% Mo B3] T ang R 5 1 LAPURS.2 hf JEB & 7 3 X e Bp o
A M ehRFFR G R LR LH X R dp kR F g el P

o b BRI RBAFEAH O T RA N BB Y
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#4 ﬁ&{@%ﬁszf’“ﬂ'} Mg * > 5= B z'{%;ﬁ%gﬁq\i?_';ﬁ = o)
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DR L E R R

LAPURG.0 enE & ixit2 — » AT MEHF L L Hralpo o
FREE AT D - FED R R DRRES o d W RE RS
[16]7 F &3] > 4% o de 8 A 02 B AR M2 3 4o & L B0AR H H 4P
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BERGAAF ot LR 0 V- BRI ELEApBREGE B D2
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AR RRETA S L2

R A AR E RS RATR A B A kR
Bl AN F RBR T AR ERAERT 5 ¢ 7
SR FEREDRTH G AR F L ot - A R E
AP IARE TR ETEREY IR AR R AILF
P EERIEOEEER K2 P R R R
4o bR FERCERY P EELI A FEER H F/IREE
e FLFEAF N RTER AR AR A FT R poiEE
FRFLTHRE R SRR EAILY G R (GheE o A&
B %K%F'Jfﬁi»%f?%f%ﬁﬁ) o B 3.15 BT A T Aenw 40 E R

RS R (Region M) Fl i % 7 R4
RE it m B T R EE G - HBRARSPT
(F { EeE AT o 1239 FSAR4.4.3.7[14]#7 5| B cha & £
7w BL

#) g3 -k v (Small inlet orifice) -

4
H\
ﬂl—k

¢ 3 +v ¥ 4p & 4 % (single-phase pressure drop) > ¥ #x i Yp o &30
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2.3 44 & iE# ~ (Wider control rod pitch) :
i o %_Qm?’fii‘éﬁt > ¥ /}é\‘ E m_:;_/é'f: }%}i 4"& (theVOId

reactivity coefficient become less negative ) > ¥ #t ik Yp o B3 3g eh

3.4 % ema oK & #E % (More steam separators):
§REEARIRA R B s AR
4.p # g #4146 (Automatic SCRRI) :
Tk R R i R o2 0% = K& (least stable

region I1I )

(Z ) R R e A 47

ODYSY A ¥ v Bk 7 * crfd T i~ 78cd >~ £ GE & &
1 AR T AR o AR 20 - BE R B &2 H A s g
KR ) R G ehas T B R B R B 0 - ODYSY AR5 e
A7 H - i & p e (core-wide) e Bl 4 B efE
(hydrodynamic stability) > » &t A $7#0x ~ 8 f5 Fl & 13 = g s 7
PR S 0~ G AR AR -

Btk F BRI 2 R 0.85(* 0.8)

0.9 RF P PTRNEFHTEEFR DFFF 04027 > d
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w3t ed S %% SIRIUS-F k#4% ABWR g o #in? 3 4848 4%
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231 I d N R I AT R R E 2 R

# % (%) £ (%)
R % (kg/em”™2)

49.5/36.7 | 52.6/38.3 | 58.5/41.0 | 65.4/44.0 | 73.5/47.2

5.2 | 0.040710 | 0.039592 | 0.037731 | 0.036790 | 0.035641

H Ap B
6.0 | 0.041557 | 0.040720 | 0.038746 | 0.037449 | 0.036380
52 | 0330006 | 0.331668 | 0.355353 | 0.388453 | 0.418493
BEAp R E
6.0 | 0331214 | 0.344499 | 0364926 | 0.388672 | 0.417345
s | 52| 0442316 | 0449810 | 0483028 | 0528430 | 0572577
6.0 | 0.444816 | 0463657 | 0.493505 | 0.529599 | 0.572440
520 | 8106 8.377 9.418 10559 | 11.742
AP(20)
AP(10) 60 | 7.970 8.460 9.419 10379 | 11472

BRFRREG| 52 15.128 14.940 14.943 15.092 15.059

e 6.0 15.116 14.943 14.946 15.090 15.061
- 52| 084 0.74 0.73 0.72 0.71
S I )
6.0 0.76 0.71 0.69 0.64 0.62
T 5.2 0.84 0.76 0.80 0.86 0.85
BipR BRI
6.0 0.72 0.73 0.72 0.71 0.70
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% 3.2 LAPURS.2 22 LAPURG.0 1% 46 /& % 1 i

Power/Flow: AR 2w ,
o | AAE : . o A
49.5(%)/36.7(%) " E
y 5.2 0.0 0.037700 | 0.109324 | 0.026980 0.0 0.174002
B 6.0 0.0 0.038595 ] 0.109195 | 0.028407 0.0 0.176198
52 0.0 0.002981 | 0.077683 | 0.101450 0.0 0.182114
6.0 0.0 0.002933 | 0.073112 | 0.105893 0.0 0.181938
i R 5.2 - 0.000029 | 0.010044 | 0.004526 - 0.014599
Tk
6.0 - 0.000028 | 0.009946 | 0.004660 - 0.014634
B[ 52 - - - - - ;
- (7» ¥
i) 6.0 - 0.0 0.0 0.0 - 0.0
5.2 - - - - - -
3R
6.0 - 0.0 0.0 0.0 - 0.0
AR | 52 - - - ; ; ;
(3w
) 6.0 - 0.0 0.0 0.0 - 0.0
i ﬁ 7 5.2 0.074187 - - - -0.002587 1 0.071600
g) 6.0 | 0.074643 - - - -0.002598 | 0.072045
- 5.2 | 0.074187 | 0.040710 | 0.197050 | 0.132956 | -0.002587 | 0.442315
R 2
I F
6.0 0.074643 | 0.041557 | 0.192253 | 0.138961 | -0.002598 | 0.444817

* RRE ahH i kg/om/2

RO ARSR

PR AR
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L33 EEBE LB RES BRSO R

CS1C25 Group 1 Group 2
power(%)/flow (%)
40/40 | 50/40 | 60/40 | 70/40 | 50/50 | 60/50 | 70/50
R "% (kg/cm”2)
FLR]0.0508/0.0430/0.0424|0.03920.0533[0.0457|0.0416
HoAp B 'E
PLR|0.0511]0.0429(0.0421/0.0388]0.0535(0.0452(0.0407
FLR|0.2433/0.2176]0.1915/0.1801}0.2850(0.2345(0.2191
Sk AR R
PLR|0.2325/0.2129(0.1865|0.1778]0.2579(0.2301/0.2103
DhAERRE = FLRJ0.0892|0.1288(0.16410.1872]0.0973(0.1673]0.2000
€4 ORE e RREHERE IPLR[0.0744/0.1058(0.13910.1575[0.0912(0.1364(0.1711
FLR]0.0210[0.0248|0.0278|0.0281]0.0180[0.0267[0.0271
4R
PLR|0.0213/0.0246[0.0282|0.0280]0.0202(0.0266|0.0295
FLR|0.0019/0.0043]0.0074|0.0103]0.0030(0.0069]0.0103
bk BRE
PLR|0.0014/0.0032[0.0061|0.0085]0.0027(0.0051]0.0083
FLRJ0.0662|0.0996(0.12890.1488]0.0763(0.1337/0.1626
P g JBR ¥E
PLR]0.0516/0.07800.1048/0.12100.0683[0.1046[0.1332
AR = FLR]0.3325(0.3464/0.3556|0.36730.3822(0.4018]0.4191
=g RERR T 5O E R R IPLR[0.3069(0.3187]0.3256(0.3353[0.3491(0.3665(0.3814
FLR|0.4724/0.4776]0.48530.4935[0.5747(0.5857|0.5980
b B RR VR
PLR|0.4473|0.4499(0.45510.4609]0.5419(0.5500(0.5594
FLR| 6.546 | 8.058 | 8.392 | 9.366 | 7.173 | 8.797 |10.086
AP(20)
AP(1D) PLR| 6.010 | 7.434|7.737 | 8.633 | 6.531 | 8.105 | 9.361
FLR|14.763|15.193]15.628|15.694|15.328|15.455(15.751
REFRA Gk
PLR}14.740[15.170|15.606|15.672]15.310(15.438(15.733
FLR| 042 | 0.61 | 0.85 | 1.09 | 0.31 | 0.42 | 0.51
e AP % 5
PLR| 032 | 046 | 0.63 | 0.78 | 0.25 | 0.32 | 0.37
FLR| 0.21 | 0.51 | 0.81 | 1.12 | 0.11 | 0.23 | 0.41
BApEpF
PLR| 0.12 | 0.30 | 0.50 | 0.79 | 0.06 | 0.12 | 0.22
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2034 1% A N E B IURE 5 L e 70(%)/50(%)

T :;* : if’%jﬁ’ e Ee
1| 00 [0.034054 | 0.100081 [0.030756 | 0.0 |0.165791
£4 [21u| 00 [0034076| 0.101289 | 0.030486 | 0.0 |0.165851
22 | 00 [0034453 0.100283 [ 0.030607| 00 [o0.165343
#1| 00 [0.004205| 0.104126 [0.163060 | 0.0 |[0.271391
B 21| 00 |0003021] 0076932 [0.119525| 00 | 0.199479
3| 00 0004313 0.101548 | 0.162814 | 0.0 | 0.268675
1 - |o0.000040 | 0.016468 | 0.008368 | - [0.024876
sk [ | - [o0.000040| 0.016651 [ 0008213 - [0.024904
33 - | 0.000042 | 0.016076 | 0.008491 - | 0.024608
G |1 i 0.0 | 0.000019 | 0.000061 - | 0.000080
< fzm| - 0.0 | 0.000019 | 0.000061 - | 0.000080
T 34 : 0.0 | 0.000019 | 0.000060 [ - |0.000079
1 i 0.0 0.0 0.0 i 0.0
gav lzm| - 0.0 0.0 0.0 i 0.0
33 i 0.0 0.0 0.0 i 0.0
g A1 i 0.0 0.0 0.0 i 0.0
b+ | - [0.000728 | 0.031498 | 0.039491 - |oo71716
) 2 a - |0.000780 | 0.030096 | 0.039660| - [0.070536
i+ 1 [0.143566 | - : - | -0.006278 | 0.137286
”;’5% 0 [0143703| - i - | -0.006285 [ 0.137421
32 0144330 - i - |-0.006188 | 0.138154
i+ 1 [0.143566 | 0.038300 | 0221595 | 0.202243 | -0.006278 | 0.599424
w3 [+ 1] 0.143703 | 0.037865 | 0.226388 | 0.197777 [ -0.006285 | 0.599451
321 | 0.144339  0.039586 | 0.248021 | 0.241631 [ -0.006188 | 0.667392
* RE el i+ kg/em™2

REOLCL FARIR G P E AR
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% 3.5

@77 BRI R

&5 (%) (%)

49.5/36.7 | 52.6/38.3 | 58.5/41.0 | 65.4/44.0 | 73.5/47.2
R % (kg/em”™2)
. 0.037648
#-A) T| 0.041962 | 0.040882 | 0.038850 0.036387
H ip R ¥
" 0.051469
#-7] II] 0.054170 | 0.053800 | 0.052263 0.051256
" 0.388409
HoA] T | 0333534 | 0.344425 | 0.364675 0.416785
FAn R R
» 0.374258
-] 10| 0317917 | 0330966 | 0.350202 0.401950
» 0.529607
H-A) 1| 0447661 | 0.463802 | 0.493441 0.572599
o B R 0
. 0.529393
H-A) II| 0.444527 | 0.463464 | 0.492439 0.572540
» 10.317
A T 7.949 8.425 9.387 11.454
AP(2)
AP(1®) . 7.271
-3 1] 5.869 6.152 6.701 7.842
" 15.088
A T | 15128 14.941 14.944 15.050
MR F A G
£ 3 15.085
#2A) 1I] 15.126 14.941 14.952 15.050
0.55
#A] 1 0.70 0.64 0.61 0.51
[ =
. 0.33
A 1| 048 0.45 0.41 0.30
e 0.59
A 1 0.63 0.61 0.60 0.55
AR P F
" 0.17
B3 Ol 025 0.25 0.22 0.14
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% 3.6 7 I AT

G b B & L s 65.4(%)/44.0(%)

B 5
T —Jf'\iﬂv’% SR 2H 4 e ot
a# aﬁ N

A 1 0.0 0.034413 | 0.100005 | 0.030619 0.0 0.165038
EAR N =

" 0.0 0.033629 | 0.102244 | 0.029670 0.0 0.165543

A 1 0.0 0.002631 | 0.068004 | 0.111088 0.0 0.181724
B |l

" 0.0 0.017307 | 0.066456 | 0.095974 0.0 0.179739
. A1 - 0.000034 | 0.013432 | 0.007275 - 0.020740
Uik
B A

" - 0.000032 | 0.013918 | 0.007038 - 0.020989
A AT - 0.0 0.000015 | 0.000050 - 0.000065
4

- |

(F ¥ " - 0.0 0.000015 | 0.000051 - 0.000066
i)

¥ 1 - 0.0 0.0 0.0 - 0.0
BEE [

" = ; 0.0 0.0 0.0 ; 0.0
A A T - 0.000570 | 0.024468 | 0.033454 - 0.058492
%
(# ¥ 8

" - 0.000500 | 0.025658 | 0.033233 - 0.059391
i)
- #4211 10.107383 - - - -0.003833 | 0.103551
™ 7R
g |3

" 0.107556 - - - -0.003891 | 0.103666

#110.107383 | 0.037648 | 0.205924 | 0.182485 | -0.003833 | 0.529608
K

" 0.107556 | 0.051469 | 0.208291 | 0.165967 | -0.003891 | 0.529391

sk 9 cc:} 21 F

* RRE el > kg/om™2 o
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4037 HoAp Bt lcenth o i

7= SNE- SN RN R
AN 0.1002 0.0055
BN 1.000 2 % 104
CN 1.000 106

DN 0.1246 1

Rr -1.000 474 %1074
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%38 7 b BB i 2R BB R

BA T | #3100 | STAIF

T R 0.107383 | 0.107556 | 0.213429
B /R'E | 0.181724 | 0.179739 | 0.023396
seik BB [ 0.020740 | 0.020989 | 0.005099
£ 4 B'% 0165038 | 0.165543 | 0.247061
B3RS 10.162108 | 0.163123 | 0.226531
MR 0.529608 | 0.529391 | 0.502082

AR FSF | 0.55 0.33 0.897
EARFF | 0.59 0.17 0.609

* R 'E A H i kg/em™2
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# 3.9 LAPUR6.0 %4 17.% % &2 ODYSY ' &

Case Power ( % ) Exposure | Core Decay ODYSY
Ratio
Result
/Flow ( % )
HFCL 66.4%/40.0% | 8154 0.25 0.11
62.0%/34.1% | 8154 0.28 0.19
NCL 37.7%/20.7% | 7824 0.38 0.59
32.0%/20.4% | 8154 0.30 0.46

% 3.10 ¥2 - B— 548 Cycle24 = #2258 2 B 2 F 1 i

Power(%)\Flow(%)|Exposure(MWd/t)| = # 3+ & & | DRASM 3+ & &
48.9/36.7 6600 0.71 0.71
48.9/36.7 7480 0.7 0.7

48.9/36.7 8360 0.66 0.66
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LAPUR 6.0
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LAPUR 6.0
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PLR
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kg/cm~”2
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kg/cm~2
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Decay Ratio

1.2

mA0/40-FLR
040/40-PLR
1 1 A50/40-FLR
A50/40-PLR
®60/40-FLR
| 080/40-PLR
* 70/40-FLR
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0B0/50-PLR
* 70/50-FLR
©70/50-PLR

o
o=}
|

o
o
|

o
~
f

o
(S}
f

4.0 5.0

6.0

7.0 8.0
APQ2)/AP(1)

B 3.7 F4p % 5 H 4P i v H AR R RE L 2L i R
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Decay Ratio

1.2

m40/40-FLR
O40/40-PLR
1 | A50/40-FLR
AS0/M40-PLR
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0.8 - o60/M40-PLR
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0.4 —+ 060/50-PLR
¢ 70/50-FLR
O T0/A0-PLR

0.2

4.0 5.0

B 3.8 § 4 38 5 S REAR R 0 B AR b
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7.0 8.0
APQ2)/AP(1)
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Decay ratio

Cycle 23 stability - Effect of two-phase flow multiplier
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Core Thermal Power (% of Rated)
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