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Abstract

The purpose of this paper is to obtain the 95/95 Correlation limit Depature from Nucleate
Boiling Ratio(DNBR) for WRB-2 Critical Heat Flux(CHF) correlation implemented in KEPRI
HP-9000 version of VIPRE-01. The original analysis with THINC code was performed by
Westinghouse and DNBR limit of 1.17 was applied to plant safety analysis. In 1999,
Westinghouse performed the similar analysis with VIPRE-01 code and it was confirmed the
current WRB-2 DNBR Limit of 1.17 was conservative. Therefore, this paper is focused on
confirming WRB-2 correlation limit DNBR obtained by Westinghouse using KEPRI version of
VIPRE-01. The WRB-2 CHF Correlation, implemented in KEPRI VIPRE-01 code, has been
applied to 684 CHF data points defining a data base that represents 17xX17 OFA and Vantage
BH fuel. The average and total standard deviation of measured-to—predicted CHF ratio are
1.000 and 0.079, respectively. A 95/95 Correlation limit DNBR of 1.17 which is identical with the
THINC result is obtained by the statistical analysis.
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WRB-1 g#2]& 14x14, 1515 & 17%17 Optimized Fuel Assembly(OFA) Z1#]a. 15x15 &
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VIPRE == Manualdl 993593 wi¥ Package Wol 2% #ZE5S 9 £3dHo e 89
Q1 "testcases_hp9.out”e] Z¥} L PWR HAx=A A& Caseet KEPRI Versionol 23 3%
B I R s A=

iy
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o Case 0 : 1/8 core single pass hot bundle analysis test case
o Case -1 : multiple case option test on 1/8 core model

o Case 3 : gap conductance transient - single hot channel

o Case 4 : supercritical pressure transient

o Case 5 : bwr test case; 4 bundles plus 2 bypass channels

o Case 6 : fuel thermal model test (all options)

¥ 1 KEPRI Version¥ EPRI Version®] A3} H] L

Case Hl 2l W4 Printed Page

Case 0 EPRI MDNBR : 0.997 page 5
KEPRI |MDNBR : 0.997 page 6

1 EPRI |MDNBR : 0.979(epri)/0.915 page 14/page 16

KEPRI |MDNBR : 0.979(epri)/0.915 page 19/page 21

Case o [EPRL_[MDNBR : 1.461(epri)/1.467 page 21/page 23

-1 KEPRI [MDNBR : 1.461(epri)/1.467 page 28/page 30

3 EPRI |MDNBR : 1.461(epri)/1.467 page 28/page 30

KEPRI |MDNBR : 1.461(epri)/1.467 page 37/page 39
Case 3 EPRI Max. Temp. of Fuel Center line : 4689.4 F page 59
KEPRI |Max. Temp. of Fuel Center line : 4689.4 F page 78
Case 4 EPRI  |Linear heat rate : 21.1249(Btu/sec—ft) @Channel 42] 144" page 95
KEPRI |Linear heat rate : 21.1249(Btu/sec—ft) @Channel 42] 144" page 125
Case 5 EPRI  |[Rod %W % ! 540.7F @182.5" of Hollow tube 7 page 109
KEPRI |Rod ¥¥ 2% : 540.7F @1825" of Hollow tube 7 page 140
Case 6 EPRI Rod ¥W 2% : 5837 F @ cylindrical rod 3¢ 12 WA node page 119
KEPRI Rod ¥% &% :583.7 F @ cylindrical rod 3¢] 12 H#| node page 159
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¥ 2 EPRI version¥} KEPRI version Bl 7% A3 (PWR Full Core Model)

MDNBR
z}o] (KEPRI-EPRI)

EPRI(Vax version) KEPRI(HP Version)
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7 (data point) L EZHE Aojx M/P vl WS (random variable)2 e wela], 23 25
ZHY ALdE M/PE o' M/P EGo2HE FEHE doo a8S FASY FA-He= A
TFEYXE /A= BEHEL 54 AR 54 A o) e /A= Hge dAS g9
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One-sided lower tolerance limit = &P g (2)

& 6
/A, EP g EX Y5 Piroln S = EEY F RAHAY ALY dolee FEEi A
d AD 2 Aol Awdel Awcer Aoy), 1¥ia K & fde] AR 9 54
AFEZ G
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E 4 one-sided tolerance factore]t}.
whebA 95/95 A7

&7 DNBR®O| drba @ 2 (3)o] ol Folxitt

P

95/95 DNBR Limit = §p, Koss S (3)

714 FEY BE AAS)T AF AL WA el AFAL e AAE EF 185t
dojA F HAE= F AxF 7o Ay T Axgdez Fazch A, Owenel One-sided
Tolerance Factor(Kes/s)= 21 (4)ol] 93] FolA&= Afmo] 278te] A8 Mo Foa A

SEA=N
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4.2 dloly o]
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= 29 1949 22 Cosine EYS AF&3tth, 18]a 5X5 A Ade w233

g SdARAS 918 A& Data BaseE 3 3o AAISIAT E 394 HIZo] AsE npg
= 138



4.3

A7y ) =gk AzE e
I 201(10) 2] A7 (in) Gsp Zeny 5
A-2 14 0.360 20 Cosine Typical
A-3 14 0.360 20 Cosine Typical
A-4 14 0.360 20 Cosine Typical
A-5 14 0.360 20 Cosine Thimble
A-6 8 0.374 22 Uniform Typical
A-7 14 0.374 22 Uniform Typical
A-8 14 0.374 22 Cosine Typical
A-9 14 0.374 22 Cosine Thimble
A-10 8 0.374 22 Uniform Typical
A-11 8 0.374 22 Uniform Thimble
A-12 14 0.374 22 Uniform Typical
42 Aol dloly wlo]l2d dis] VIPRE Z=F Fas A34E % 49 AASSAth THINCe 2
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THINC
Case | dlolg % VIPREZKEPRI (WCAP-10444-P-A)
5 5 P b 5t P L
A2 51 0.979 0.073 0.9361 0.0753
A-3 31 1.010 0.063 1.0097 0.0630
A4 63 0.987 0.083 0.9961 0.0946
A5 33 0.979 0.053 0.9832 0.0599
A6 67 1.038 0.077 1.0316 0.0897
A7 71 1012 0.063 1.0095 0.0664
A8 74 0.991 0.078 0.9893 0.0822
A9 70 0.977 0.079 0.9834 0.0775
A-10 78 1011 0.078 10198 0.0810
A1 63 1.014 0.09% 1.0398 0.1062
A-12 73 0.983 0.080 0.9914 0.0823
B3 684 1.000 0.079 1.0051 0.0847
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