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Comparison of Thermal Margin for W-3 R Grid and WRB-1
Correlations, for STDP & ITDP, RTDP method
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Abstract

DMNER sensitivity studies ware performed and Design Limit DNEBs were calculated by W-3
E gzrid and WEE-1 DNE correlations using ITDF(Improved Thermal Design Procedure) for 16
#* 16 standard fuel agsembly, The results of ITDP design limits using W-3 B grid and
WRE-1 correlation were found to be 1541(typical)fl 464 (thimble) and 1,37 (tvpical)/l 36 (thimble )
respectively, For thermal margin comparizon, between W-3 R ogzrid and WEE-1 correlation,
minimmm DNERs for several cases were caleulated and compared with Design Limit DNER, It
iz found that around 78 2 of thermal margin can ke increase by correlation change W3-R to
WHE-1, The additional thermal margin of 12-58 22 can be obtained by adoption the RTDP o
ITDE instead of STDP procedure,
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1, Core Lirmits - High Power High Pressure,
2, Core Limits - High Power Low Pressure,
3, Core Limits - Low Power High Pressure,
4, Core Limits - Low Power Low Pressure,
b, Loss of Flow Condifions with Flow Rate fized,
6, Loss of Flow Condifions with Tin fixed,
7. Static Bod MMisalisnment Conditions,
0]

Case FPower Core Pressure _Flow FdH Tin Axial Shape
1 12 2400 195600 1.49 BR3.85 1 55 cosine
2 12 1775 195600 1.49 530.0 1 B5 cosine
3 043 2400 195600 1.49 B06.0 1 55 cosine
4 105 1775 195600 1.49 ERT.O 1 B5 cosine
5
E
T

1 22510 145439 1,43 5E63.0 1 55 cosine
1 22510 133000 1,43 B50,85 1 BE cosine
1 22710 195600 1,79 557.0 1 55 cosine



2 23 Hao T DNER I E U= 2412 Ofgfst £}
o 2NBRy DNER;
_ DNER, (1)
2
M

o 714,
DMER,; = DNER at sensitivity conditions
DMNER2 = DNER at base conditions
vy = parameter at sensitivity conditions
¥a = parameter at base conditions

2t ZAWe WE W A AH, A TA (Design Limit) DNERS TS &l =& A4t
A =

21, MHAE 284UEE(Inproved Thermal Design Procedure)

Desien Limit DNER= Caﬂ'eehfzbﬂFiz'mitDNBR - Fﬁ,‘i (23
o214,

Frl DNER Uncertainty Factor) = 1.0— 1,545+ S*i

Se S =V 20 (8P4 (of )
S = censitivity

g = gtandard dewiation

m = mean wvalue

13 = W-3 R grid DNER Correlation Limit DNER
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RTDFP2] DHNE &z EA EdE 424 S84 s 9is ZHHS
EARZEE 3t A2 H mmr 3 sample standard deviations(snelE AMESIE 2011,
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Degion Limit DNER=[

o 7 A,

z ¢+ coefficient of variation

Mur ¢ nominal parameter
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W-3 R grid At Et 2F case B DNER A4tE30 = TS 2o

sensitivity Study Cases DHNER(thmftyp)
1, Core Limits - High Fower High Fressure, 1740 / 1507
2. Core Lirmits - High Fower Low Pressure, 1630 7/ 1.493
3, Core Limits - Leow Power High Fressure, 1 RdZ / 1496
4, Core Limits - Low Power Low Pressure, 1FRG /1 R1Y9
B, Loss of Flow Conditions with Flow FRate fimed, 158D/ 1RDZ
B, Loss of Flow Conditions with Tin fized, 1ERE /1504
7. Static Hod Misallgmment Conditions, 1F36 / 14397

V. 234 (Uncertainties)

Oz 4=, =4, 398, 2 Wi 24T = [TDP WHer H4E 22z DNBR A4S
Hal AR E gHolTh

o FHYD U E84L b +/-397 pei (random), +103psiikias)

o W2l BREE BEHALT : +/-38 °F (random), -12 Fibias)

o YR £¥ EZLT v +f-2.0 % (random), no bias

o FAEAE 2 EZLUL : +/-30 % (random), no bias
® 1 2 4" T B0 4 2 S84

Farameter P”EIE?:IH Unce{rll::ellintj.r k walue Siérgla sfm
FPower 1 ooz 2 001 0.01
Temperature 5RO .85 aa 2 14 0003449215
Fressure | 397 A 19.85 0005744493
Flomar 1 0,03 2 n0is 0015
| -Bvpass 0,965 0015 1,732 0.0086R051 000597462
FINJH 149 0.059604%5 3 1,645 0036231 0024316109
FT'HE1 1 00303 164k 001823708 0018237082
THINC-TV 1 0.0z o0z
Trans code 1 0005 0,005

fvEan (m): Nominal value

Uncectainky (o) o

kwalue ¢ & = F sided nominel distribation, 1,738=uniform distribation, 1,645=1 sided
tietrinal distriboticn

Sigme (50 Standard deviation = ok
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W-3 R grid & WRB-1 &4 7he] DNER 5L Hlu 2t BE E8EATHEETDPIS HHE
ALY EATDR) J2l2 MEE SEAUEERTDP)A it DNER HRE HZE #H351H =&
2,3, 4581 L0 SATA DNERS Adkst5Enh

2L W-3 R-grid 2#ile] Tt AT DNER (ITDF)

# Z DMEBR UL ¥ ZATHA DNER A&t 23{W-3 R-grid, ITDF)

lban | Sigma Litniting Sensitivity [S*g mu*+c
Parareter 5itn (5]
() (s) Thm Tvp Thm Tvp
Fower 1 0.01 0.0 -1.B3405 -E4717 00003364 0.000B104
Tetrperatuce BRD.BR 1.5 0.003448 -7 4ZRGE -12.BTER 0 0DOBRER 0.0019106
Fressure ZETll 19,8 0.00B7dd 1.E7EB3D ¢.1BE36d 00DO1E4E 0.000365A
Flowr 1 0,015 0,015 1.1507E3 1.74704E 0.00030EE 0.000BRET
| -Evpass 0,065 0.0DBEE 0.0DBETLE 1.154008 1.747013 00001073 0.00024E1
BTy aH 1.40 0.03623 0024316 -1.014¢k -t EBERT 0.00Z1EEE 0.004ERRE
FDHEL 1 [0.01BEST 0.01BEST -1 EhE31 -1.E8334 00DDBELL 0.00055E4
THINC-[V 1 0.0¢ 0.0z 0.0004 0.0004000
Trans Code 1 0,005 0,005 00000z, 0.0000250
TOT &L= 0 0D4Ed3E 0.00905E5
E*Ei.gﬂlﬂl'lfnﬂﬂﬂ - .\/ E(S}z*(ﬂfﬂ}z DDEEI&D? [|[|E|5].EE|1
Design limit DMER = Correlation Limit DNERFu=1,3/Fu 1.46d 1 hdl|

W-3 R-grid AFEAo)A] Thimble cell®] 4] DNBR 240] Twvpical celld} B]m hed ©ro] 2}o] 7}
£ B £ 2Ed, ol W-3 B-grid 2204 Cold wall factor?t B20]7] mEojzin H
=},

1 ok

L} WERE-1 Correlation ™ 2%t BAH %4 DMER (ITDE)
E 3 DNEBR Izt 2 HA3tA4 DNBR A+t EIHWRE-1, ITDFR)

s 2

Parameter Ilean Sigrma Sigmalvizan iﬁﬁﬁ? (E}Sr;fgti'lnx}rf)
Povwrer 10 0ol no1] -2&018/-2 3905 000062640, 000571
Temperature ER0.85 19 0003449 -9.25339/-8.1141 0.001025/0.000753
Fressure 2270 1935 0008744 Z23016/1.9379 0,000405/0.000257
Flowr 10 0015 0015 1,6679/1.4915 0.000626/0,000501
Pvpass 0 965 000366 0008975 1 E178/1 4206 0.00021140.000165
FdH 1.49 003623 00z24316] -7 FEBEG/-Z 4716 0.003956/0,003612
FQE, FDHE] 10 001824 0018237 -12497/-1 2837 0.000518/0, 000545
THINC-IV 10 nnz nnz 1.000041,0000 0.00040040,000400
T& Code 10 0,005 0,005 1,000041,0000 0,000025/0, 000025
Total 0.,007795/0,006390

Design Limit DNER (ITDP) = 1369(typ)/1 355 (thm)
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Sensitivity Case Design Limit DNER (tvpthm)
1, High Fower High Pressure 1.24141 232
Z, High Fower Low FPressure 123641 226
3. Low Power High Fressure 1.234/1 226
4, Low FPower Low FPressure 1,733/1 223
B, Loss of Flow Accident 1.735/1 227
§. Static Rod MMisalizhment 1.241/1 735
7. Dropped Bod Accident 1.249/1 237

Design Limit DNER (RTDF) = 125/1.24 (tvp/thm)

# 5 W-3 R-grid ¥ WRE-1 CHF #&4 7t2] DNERH & HlL
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Core Condition Iinimum DMNER  |MWinimum DNEER| DHNERH ST
(-3 R-grid, ITDF) | (\WEE-1, ITDFE) o)

Morminal Z.743/2.164 z.745/2 BGE 225410 221
High power High =
IESS e 1 886/1.5490 1 888/1.816 188/784 =7}
Lowr power Lowr =
pressure 1.780/1 E64 1 892/1.887 220 e 231
Loss of flow 1.796/1.726 1.738/1.703 104478 =7t

Deszign Limit

DNEE 1 Bd1/1 464 1 369/1,355
L, DNBER

“p.7 onpR —L)*100

7 b oA BE= vigl Z0] &= €49 2404 WEEB-1 H42alS AMEE 35 W-3 -R arid
Atztalo] H]EH AE] 2 DNERW SE7F S716E 32 STt

CNER HRLCE H W DNERS A 4tsbdq H9ith
- W-3 R-grid &=2 STDF
- W-3 R-grid =2 ITDF
- WERE-1 =& RTLDF
¥ 6 STDF, ITDF Y RTDF ¥ EH T Minimum DNER B
Minirmum DMNER Minimum DMNER Minirmum DNER
Core Condition {W-3 R-grid, {W-3 R-grid, (WEE-1,
STDP) ITDP) RTDP)
Morminal 1.370/1.645 £.743/7 164 2. 7d4R /2 REG
Design Limit 1.3
DNER (Safety Lirit DMBR) 154171 464 1.25/1.24
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