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AR THELE S F R SR RIT B LA R A YL 0
90° ~ 180° % 270°:h% Jb » £k 180° % b » T H o A 25 4
A¥ 2 072 1807 gEAR T H 5 I 20N (shuffle) R - o
Vdpopiefmiadt RIS R AR ERE 8% 2t
e AT R 2T 8 AN 4 A A ER
PEiE (T o

i

Pofs R gk R H 52 ik C-SHUFM 40 3 657 > AT
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# & ## (Cycle N-1)

\ 4
R S L
o AL3S B~ A
R 2% 3 3 8P (Cycle N)
SR e B 3k
\ 4
A4V 3EB //
%ﬁ”%
A 4
g -} —:j- 3 s
2 J . Y Jle 2l g
5 Rt /L» TR

Ay
\ (Cycle N+1 & N+2)
B 2 - 9$ﬂF "J-A: "FT/H A% 8] 'LJ&'QEL#‘&;J—
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C-5HUFM FRIOR CYCLE ASSEMBLY LOCATIONS - MODEL GEOMETRY
PRIOR CYCLE LOC., ROTATICH/REFLECTION OQPTION, PRICE CYCLE

1 2 3 4 5 [ 9 g
1 {1, 1y (3, 1) FEED 3, 3 FEED f 7 1) FEED [ 3, 1}
TRAN/S22 +00 22 ——---j—— +2T70/22 —-—-—/—— TRANSZ22 --—-/-- +90/22
2 {3, 1) FEED {2, B) FEED {4, 5 FEED FEED P2, 2
+LBDS22  —===/== 4FT0/2F =--=/== TRAN/22 --==/-= =---- f=- +ls0/z2z
3 FEED i a, 2 FEED (3, 8 {2, 7 FEED P2, 4
——— +90/22 ====/==- TRAN/Z22Z +O0/22 === +30722
4 { 3; 3 FEED [ 6, 3) [ 4, &) FEED FEED {3 3)
TRAMN/22 -——=/-- TRAN/22 +1B0/22 -—---j-= —=—- S == +80/22
] FEED {5y 4 (70 &) FEED { &y 4) { 8, 1)
———=f—-= TRAN/SZ22 427022 -———-/-—— +1BD/S22 +50 /22
& { 7, 1) FEED FEED FEED {4, &)
L R e fmm mmm- == +1B0/20
7 FEED FEED (4, 2y (4, 4}
——-=fe=  ——-—f-- 4270/22 +180/22
5 { 5, 1y (5, 3)

+180/22  +180/722

B 3. Rk 2 #5 FL (C-SHUFM)
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10

11

12

13

14

15

BADIAL POINT-WISE DATA FOR FUEL MANAGEMENT

[BCWER, E-INE, BURNIE]

1.042
0.3a7?
27569

1.045
0,971
29846

1.087
o.977
28833

1.254
1.043

1.270
L.049

1.118
0.a71
29844

1.114
0.972
23732

1.237
1.017

1.245
1.017

1.153
0.988
27403

1.140
o.387
27522

1.226
1.072

0.9495
1.073

0.554
o.37n
30873

n.z2eg
0,972
3josgsz2

1.045
0.971
29855

1.216

1.239
1.049

1.103
0.373
29635

1.122
0.377
29085

1.284
1.049

1.289

1.135
0.377
28949

1.140
0.980
28475

1.287
1.0489

1.27h

1.310
1.174

1.041
1.175

0.504
0.943
37644

0.244
0.925
403389

Ml fmum
1.348
1.17a
50188

1.088
0.a77
28896

1.239
1.048

1.248
1.049

1.062
0.969
an449

L.108
0.969
30377

1.295
1.049

1.307
1.D4B

1.160
0.984
27832

L.175
0.9498
25949

1.285
1.0489

1.238

L.210
1.174

0.4909
1.1748

0.387
0.927
39753

n0.181
0.4925
40230

1.257
1.0439

1.106
0.975
29474

1.085
0.989
inzs83

1.228
1.017

1.246
1.017

1.174
0.985
A0645

1.214
1.001
28175

1.229
1.013
26380

1.187
1.000
28303

1.301
1.072

1.175
1.072

n.en?y
0.972
inz48

0.545
0.97%3
30434

Max Loc

[ 6,

il

[ 3,13]
[ 7,13]

B 4 L

1.2%2
1.0439

1.128
0.979
2BB13

1.114
0.4970
A0LES

1.248
1.017

1.2639
1.017

1.205
0.949z
29421

1.263
1L.0L7
207386

1.313
1.059
20080

1.250
1.037
23082

1.263
1.o072

1.0&/9
1.073

0.655
0.a73
inz7z2

0.383
0.a72
anTLo

1.124
0.973
29440

1.289

1.301
1.049

1.1B3
0.98&
ENEEE]

1.210
0.9493
29280

1.348
1.074
L7630

1.298
L.041
22378

1.306
L.048

L.254
1.048

1.224
1.154

0.975

0.479
0.90&
43368

0.239
0.B885
46893

7

1.115
0.971
29856

1.294
L1.0439
0

1.315
1.048
0

1.224
1.002
27921

1.262
1.018
25532

1.290
1.034
23242

1.212
1.00&
27268

1.225
l.048
0

1.117
1.049
u]

1.024
1.155
0

0.757
1.156
i

0.323
0.888
46220

0.147
0.874
48544

Minimum

0.
0.

147
Ba9

1.240
1.017

1.14D0
0.976
29063

1.169
0.9684
27857

1.244
1.016
20877

1.3z27
L.0sl
19605

1.31%
1.048

1.233
1.D4B

1.087
1.073
17785

0.868
1.038
23311

0.549
0.903
3770l

0.343
0.876
41887

Min
(13,
I. -I|I
[ 1,

- 18 -

1.250
1.017

1.148
0,980
26532

1.187
0.9498
23946

1.213
1L.002
27860

1.269
1.038
22644

L.272
1.048

1.137
1.049

o.Ban
1.041
22557

0627
1.011
27337

0.348
o.906
37247

0.130
0,880
41207

Lac
Tl
13]
L

10

1.20%
1.019
23027

1.302
L.048
i

1.298
1.049
n

1.318
1.072
1]

1.281
1.071
0

1.248
1.154

1.067

0623
0.960
31853

0,382
0.962
31872

1.
1.

11

192
nle

23138

1.
1.

o.
0.

289
048

247
049

L1887
072

-0B4
073

]

L9497
.155

0

.TEE
T

o

400
937

34992

0.
0.

225
a939

35032

12

1.229
1.072
I

1.316
1.174
0

1.215
1.174
n

0.B13
n.872
anzong

0.663
0.873
30164

0.487
0.a02
44448

0.335
0.BEB
46635

SR E R TR (C-FM)

13

0,942
1.073
1]

1.033
1.175
o

0.4a02
1.178
n

0.544
0n.973
an3se

0.386
0.973
30648

0.240
o.g77
4BTLZ

0.1449
0.B&3
oolee

14

0.548
0.970
30914

0.467
0.904
43598

0.365
[T
46007

13

0.2B84
0.971
aloii

n.223
0.gean
459491

0.1al
0.BE4
47226



AVERAGE ASSEMBLY BURNUOE

48589

51388

28579

53031

29083

48348

26040

41024

Maximum

2 3

51388 285709

27912 52765

52923 28201

28590 51659

51261 48485

29083 27339

24451 43886

47291

54506 ( 4,

4 5

53031 29083

28648 51380

51539 48291

46726 ZeBOZ

26651 40847

21630 47592

53200

Max Loc

T)

6 K

8

49048 26040 41024

28209 24363 h2906

274559 43827

21808 54508

42398

Minimum
21830

Bl 5~ bt f T iaui T (C-BU)

-19-
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C-PMX

MAXIMUOM PIM

S0372

53480

295990

ER235

30473

54010

29782

46836

53490

29441

55450

30028

54528

30684

29970

52002

Maximum
57794

BUENUF BY ASSEMBLY

258480

55281

20446

Eg142

24361

30514

50350

55235

30082

55967

52864

28825

27424

SETTE

Max Loc

(4,

7l

THE MAXIMUM PIN BURNUFP

30473

54707

54061

20035

43404

52173

& T

g

54010 29782 46836

30830 20025 57214

30641 50333

27648 57794

47715
Minimum Min Loc
27424 [ &, 4)

I5 57794, IN ASSEMBLY

)

4,

-20 -
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C-FCH ASSEMELY AVERAGE POWEER AND F DH

1 1.064 1.085 1.271 1.125 1.239 1.166 1.101 0.427
1.098 1.141 1.32% 1.167 1,303 1.252 1.322 0.6%0

2 1.085 1.247 1.121 1.298 1.160 1.270 1.107 0.311
1.141 1.306 1.172 1.364 1.224 1.342 1.399 0.638

3 1.271 1.117 1.24% 1.217 1,253 1.205 0.607
1.329 1.166 1.331 1.306 1.377 1.374 0.963

| 1,125 1.293 1.208 1.277 1.228 1.020 0.310
1,167 1.357 1,298 1.401 1,359 1.325 0,685

5 1.23% 1.152 1.239% 1.216 0.874 0.418
1.303 1.213 1,363 1.352 1.232 0.828

£ 1.166 1.258 1.192 0.99%9¢6 0.367
1.252 1.328 1.361 1.304 0,782

T 1.101 1.109 0.604 0.306
1.322 1.32091 0.957 0.68B5

8 0.427 0.339
0.690 0.678
Maximum Max Loc Minimum Min Loc
1.2598 (2, 4 0.306 (7, 4
1.401 (4, 4) 0.638 {2, &)

MOTE - FDH VWALUES REFRESENT HETEROGEMEOUS FIN POWERS

Bl 7~ T35 £ % FAH #2E (C-FDH)
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C-aID

10

11

12

13

14

135

PLANE VIEW OF ANC

Z2ZB2C4l
. 058

24R256EC
.022

Z3B249818 ZOB2483
L0258 L0583

24p2562C 25B2283
029 .058

Z3B2481B Z5B24B3
022 L0055

24R256EC
.023

Z23BZ481A
.017

REGCOMP ASSEMBELY ID

232481
ooz

25AZ2483
L0035

29BZ283
T

2DRZ283
L0z27

ZAR2E0ERE
L0311

25R2283
L0135

24BZ283
. 068

25AZ483
Lo07

21A20019
L0113

21A2001%
011

Z4BZBO2ZE
060

25hZ283
032

24BZ802A
.44

24RZ282
005

25A2563
.04da

24nE282
v

23BZ482
L3z

Z5AZZR3
L0034

24BZ802E
.08l

23n2481
004

Z3BZ481A
L023

ZhRZ483
002

2hAZZ83
.021

Z4B2E02A
L042

Z4B2802A
L0045

2HAZZE3
L023

24RZ562R
LOLT

25A2Z83
L037

Z4B2802A
L0583

Z4BZBOZA
L058

ZHRZZE3
.01%9

25a2483
008

22B2C41
L0681

B 8 - ANC #z;%

Z4R2562C
020

ZAB2ZE3
L0683

Z3B2482
L031

Z4B2B0ZA
L0581

ZOR2563
044

ZAR2562ZR
.038

Z5RZ28B3
L 030

Z4n2562B
L033

ZOR2563
041

ZABZ2BOZA
L047

ZABZBOZA
. 055

Z4B2ZE3
OB

Z24p2562C
L0027

2

23B2481B
L0027

25B2483
L0350

ZER22E3
L011

ZAR22BE
002

Z5R2283
L 010

24n256ZR
L 040

ZOR22B3
024

ZAR2BRER
L0009

Z5R22B3
L035

2425628
L037

20R2283
.014

ZARZ2EE
.ooa

Z5R22B3
022

Z5B24B3
L0568

23B2481A
L0286

B

5 2

PLANE VIEW OF ANC REGCOMP ASSEMBLY ID

8

2425620
L0024

20B2283
.057

Z4R2562B
L0411

25R2563
L0042

Z4R2562A
L0170

ZOR2Z283
L0268

2AR2562A
L011

24R2562R
016

Z4R2562ZR
L0112

Z5R2ZB3
L025

Z4R2562A
.014

25R2563
L043

Z4R2562B
L0030

Z5B2ZRB3
L 060

2425620
L0189

~

-22 -
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Z3B2481A
L024

25B2483
.052

ZSR22B3
.018

ZAR22B2Z
004

Z5R22B3
L0338

24R256ZR
L0389

2OR2283
017

ZAR2E62R
L015

Z5R22B3
L0238

24n2562B
.032

Z0RZ2E3
L038

ZARZ2BZ
L003

Z5R2ZB3
038

Z5B24RB3
L0051

Z23BZ481E
L01%

10

29RZ2562C
025

ZABZ283
L0835

24BZ2A0ZA
L0052

24BZ2802ZA
L0587

25h25063
L045

29RZ2562E
L0335

25R22A3
L0146

24R2562B
L0344

252563
.0ag

29BZ802ZA
046

23B2482
L0330

Z4BR2AZ
064

24R2562C
L0228

11

22B2C41
065

2582483
004

25A2283
031

24BZE02A
L0568

24BZ802A
054

25AZ283
020

ZARZHR2A
013

25R2283
040

24BZ2802A
L048

Z4BZ802A
043

2RBEZ283
L0335

25R72483
003

23B2481a
018

12

23RZ481
L0001

24BZBOZE
LO50

ZHRZZE3
L013

2362482
L0259

2ARZZE2
La0e

253563
047

Z4RZZR2
L001

24B2B02A
L059

Z2HR2Z283
012

24B2EB02ZB
L0449

21RZ00159
004

13

21a20019
L003

ZOR24E3
L0086

Z4B2283
L0687

ZORAZE3
L00%

Z4R25628
036

ZOR2ZE3
L0228

Z4B2283
L0682

Z0RZA83
L001

Z3R2481
L0003

14 15
23B24B1A
L0228
24RZ56EC
L021
25B2483 23B2481B
L0054 L0200
Z5B22B3  24Rm25B2C
.05% 018
Z5B24B3  23B2481Aa
L0438 021
24R2562C
L0286
2ZB2CA1
062



C=-IDS

10

11

1z

13

14

15

PLANE VIEW ASSEMELY ID

V125

wWize

vi22

158

W1lz2

X153

X158

H1EE

WLZ3

V1il7

V102

X105

W166

X127

Wi3l

X115

WlgE

X107

T113

T111

Wile0

X132

Wl44

Wi05s

X146

w107

V132

X134

wWiel

V104

V123

X102

X121

W1i42

W1l4:

X123

Wii7

X137

W1l53

W1lsa

X119

X108

U161l

wizo

Wle3

V131

W15l

X144

Wil3s

X130

W133

X141

w147

W155

Wie%

Wiz7

w127

X150

X111

wWio2

X110

Wi40

X124

Wi09

X13E&

W137

X114

wios

X122

X156

V126

PLANE VIEW ASSEMELY ID

Wilz4

X157

wWidl

X142

W11l0

X126

Willl

Wlle

Wilz

X125

Wild

X143

w130

X160

Wilg

Wiz4

X152

X118

Wio04

X139

Wil3o

X117

Wils

X129

W13z

X138

Wi03

X136

X151

V1l%

10

Wilzs

Wies

Wik2

WLls7

X145

W135

X116

W134

X1l4a

Wilde

V130

Wied

wWiza

Bl 9~ 7R R 5L (C-IDS)

_23 .

11

Ules

X104

X131

Wlse

W1ls4

X120

Wil3

X140

wWi4ae

wWil43

X133

X103

V118

12

V101

W1E0

X113

viz9

Wioe

X147

Wiol

W1l5%9

X112

wWi49

T104

13

T103

X106

Wle7

X109

Wl3ie

X128

Wiez2

X101

V103

14

V123

W1Z1

X154

X159

X149

W1l26

Ulez

15

V120

Willa

V121



%1~ F BR#A FA (EIDFA)

E-IDFR
AZSEMBLIES AVAILABLE AT CYCLE N RANEED ACCORDING TO K-S5TAR

NO OF SM EM LOCATION
IDFa ASSYS EBURNUFP {E-08 B/CM) CY M-1
1 4 1147542, 1.97340  1.34988 503
2 4 11474595, 1.97469 1.35318 305
3 q 1246255, 1.98610 1.32731 404
4 4 1245705, 1.96828 1.25339 202
5 4 1339491, 1.98307 1.00036 505
& 4 1433437, 1,78e17 0,80734 201
7 4 1530945, 2.17279 1.49691 501
b g 1530387, 2.16623 1.449385 402
g B 1729790, 2.18897 1.48708 a2
10 4 1629718, 2.15%47 1.41260 303
11 4 1629372, 2.1585% 1.40355 301
12 B 1827825, 2.16B30 1.36141 504
13 1 1627569, 2.15085% 1.32873 101
14 B 1928387, 2.259571 1.37091 a3
15 q 1725273, 2.17673 1.31553 701
16 4 2024451, 2.26H47 1.19228 702
17 q 1923%94, 2.26773 1.19375 207
15 g 1922688, 2.23456 1.08327 aiq
14 12 2100000,  0.00000 0.00000 {
20 L1 2200000,  0,00000 Q,00000 a
E-ESTAR
KSTAR FOR AVAILAPRLE ASSEMBLIES
IDFA 1550. PEM 1600. PEM 1625, PPM
1 D.8648 0.8614 0.8558
2 0.8651 0. 8817 0.8601
3 D.a8724 0.B&690 0.8674
4 0.8757 0.8724 0.8707
5 0.9143 0.9109 0.9052
8 0.9323 0.9Z88 0.9270
7 0,9489 0.9454 0,9437
a 0.9525 0.9490 0.9473
E| 0.9565 0.9530 0.9512
10 L.9568 0.9533 0.9515
11 0.955%0 0.9555 0.9537
12 0.9710 0.9675 0. 96858
13 0.9725 0.9690 0.98672
14 0.9868 0.9833 0.981a
15 D.988%9 0.9834 0.0981&
14 1.0155 1.0120 1.0103
17 1.01659 1.0135 1.0118
14 1.0251 1.0217 1.0200
149 1.1873 1.1833 1.1813
20 1.204E 1.2009 1.15E9

-24 -



e 2~ i

B % 3420 & Fd (FUELPAT & REGCOMP)

FUELPFAT (1, 1}=Z4A2563A. 016, 24A206ZA, 012, 35KZZA3 P E4A2EETA, 014, 252563 + TARZSEIR. 020, 25E22383 S RARZSEIC.D1AS
FUELPAT (1,2 =24A25624.015, 252283 + 24hES620.032, ISAIEED 24REIRE. 003 L Z5REZED r 25B2483 L 23BE481E. 010
FUELFAT (1, 3+ =Z5A2283 P 24R2G6EE, 034, 25RISET r24B2802 , 0468, 23624082, 030 , 29B2283 r24R2GEEC, D2ES
FUELFAT (1, 9b=24A2562R.013, 25A2283 S 24BEG0N2 . 0404, Z4B2E02 D430, 25A2203 +25RE483 r23B248LA, 018/
FUELFAT (1, 5=25A2563 P 24R22HE. 001 L, 24B2E02.05%A, Z5A22EF P 24BZB0E. 0998, 2LAZO0LE. 009 S
FUELFAT (1, G =24A25628. 036, 25A2283 S 2982203 r ZSR24E3 f23A2901.003 5
FUELFAT (1, 7=25B2283 P 23B2A83 S 29AZSE2C. 026, 22B2CAL 062
FUELFAT (1, Bp=24A2562C. 010, 23624808, 0217

¢

REGCOMP{l, 1, 1F = 24A2562A,

6,038, R4AJBIZE,

REGOOMP {1,

REGOOMPAL,

REGTCHTP {1,

REGOCHP {1,

REGOOME AL,

REGTOMP A1,

REGOCHP {1,

REGIOME AL,

BEGIOMPAL,

REGOCHTP {1,

REGIOMT AL,

REGOOMP AL,

REGTCHTP {1,

REGOOHT {1,

REGIOMPAL,

REGTCHF {1,

REGOOHT {1,

2k

ik

T

B

1,10k

1,124

1,13}

1,14}

L. 15%

1,16}

1,17}

L,18%

1,19}

1,20}

Z4AZGEZR,

24BIA0ZA,

23papz ,

Z3BZ481A,

243202

228241,

23AZ481 ,

23B3481B,

25M2203

Z5BZ283

25BZ483 ,

24B22R3

25a2563

25AZ4A3

21820019,

24p2e02E,

2ARIGEZC,

&.038%,
120. 76865,
&.0383,
&.0383,
&.0383,
&.0383,
130, 7665,
6. 0383,
6, 0383,
6. 0383,
6. 0383,
120, 7665,
6. 0383,
6.0383,
§.0383,
§.0383,
120. 76865,
&.0383,
&.0383,

&. 0383,
6, 0383,
6, 0383,
6, 0383,
120, 7665,
6. 0383,
6.0383,
6.0383,
§.0383,
120.7665,
&.038%,
6.038%,

6. 0383,
120, 7665,
6. 0383,
6. 0383,
6. 0383,
6. 03835,
120, 7665,
6.038%,
&.0383,
&.0383,
&.0383,
120. 7665,
&.0383,
&.0383,
&.0383,
6. 0383,
120, 7665,
6. 0383,
6. 0383,
6. 0383,
6. 0303,
120, 1665,
&, 0305,
6. 0343,
a.038%,
&.0383,
120. 7665,
&.0383,
&.0383,
&.038%,
&.0383,
120, V665,
6. 0383,
6. 0383,
6. 0383,
6. 0383,
120, 1665,
&, 0905,
G, 0305,
&.0303,
&.0383,
120, T66%,
&.0383,
&.0383,
&.038%,
&.038%,
120, V66E,
6. 0383,
6. 0383,

RAAZOAZZ,
RAAZBERZ,
RAAZDIAZZ,
RAAZBIZES
BAAZBIZE,
BAAZDIAZE,
BAAZGRIE,
BAAZNIZE,
BARZBIZES
HREBZR1ZE,
HREBZN1Z2ZE,
ReBZA0ZE,
ReBZ012Z,
RABABL2Z/S
23p2B122,
23pz0122,
23IE2AB2E,
23B20122,
2IEIBLZZ/
RIBZBOZL,
RIBZ0O2L,
RIABZFABIL,
RIBZOOZL,
RIBZBOZLS
2ER2IB2ZEZ,
2ERZN22E,
2ER22022,
24m20222,
24MIBR2ES
22828121,
22p20121,
2283Ca21,
22E20121,
2ZBIBLZLS
2IAZBOZL,
23IAZ0OZL,
2IAZABIL,
2IAZ002L,
2IAMFROZLS
BIRZBOZL,
BIBZODZL,
BIBZ4BZL,
BIBZ00ZL,
BIEZBOZLS
25828223,
25820223,
258228235,
25820223,
2LABR23S
2NEIB2ZI,
2NE202ZI,
ZNEZIEZE,
2EEZN2DE,
ZHEFRIDE
IHEFRIZE,
25620123,
25624823,
25B20123,
2EBIDLIZES
24B2p123,
24820123,
24B22B23,
24B20125,
24B2B12RS
25A2BI2N,
2harn323,
ZEAZEEDE,
2EAZDAZE,
ZHAZBIZE/
IEAZBIRE,
2EAZN1RE,
25AZABLE,
25AZN123,
2ERIDIZES
21AN0B1S,
21m2TR19,
21820019,
21adTE1S,
21A00B19S
BAEIB12E,
BAE2012Z,
BAEZHOZE,
BAEZ012Z,
BABZB1ZES
CAAZBIRE,
CAAZNIRE,
CAMZRRRE,
CHRZNAZE,
CHRIRIAZES



E=31m
HO

L A

SUMMARY

150
1078
1078
1075
1075

POWER

1.000
1.000
1.000
1.000
1.000
1.0040
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
a.000
a.000
Q.000
a.000
1.000
1.000
1.000
1.000
1.000
1.0040
1.000
1.000

OF  &RC
EIGEH

0.990950
0. 300955
0.9999%8
0.5999%5
0.599957
0.59999%
0.599395
0.5993596
0.595557
1.000001
1.000080
0.3909%%
0. 390552
L. 009004
L.00o0cz2
0,3909%5
L. 000000
1. 000006
0.598957
0. 5008958
0.5999%9¢
1.00000%
1.000008
0.595955
1.000001
1.000001
0. 30855
0.9999%2
1. 000002
L. 00002
L.00aR12
0,990919%
0.998950
0.99095%
0.999516
1.000444
1.000001
1000002
0.599%4%
1.000421

RIORS
BORGH COM
PEM  GIKG
agn 5,148
1697 9.704
1322 T.562
1335 T.835
1374 T.R&9
1392  T.%681
1357 T.762
1260 T.208
1125 &.43%
WEE 5.52T
793 4.535
613 3.504
430 F.460
24% 1.425
T 0,407
28 0,158
1307 T.475
1320 T.544
135%  T.7174
1317 T.oeTT
1343 T.EH2
1247 T.130
1111 &.35%
953 5,450
TI%  4.458
59%  Z.427
417  F.365
237 1.355
1577 10,734
1577 10,734
1577 10,734
1877 10,734
1322 T.562
1322 T.562
1322 T.562
1322 T.962
1343 T.EHA
13431 T.eHd
1343 T.EHQ
1343 T_&ED

% 3~ANC 2% 44

TN

DEG-F
S56.2
S56.2
S56.2
556.2
5562
456.2
55E.Z
5EE.Z
EER.Z
SEE.E
556.F
556.F
S56.E
556.2
S556.2
S56.2
556.2
556.2
S56.2
S56.2
556.2
556.2
BEE.Z
BEE.Z
556.Z
5ER.F
BEA.E
556.2
557.0
557.0
S62.0
552.0
556.2
S56.2
SE1.2
551.2
5562
456.2
5E1.Z
551.2

DEG-C
291.2
281.2
291.2
291.2
291.2
291.2
291.2
281.2
281.2
291.2
201.2
201.2
281.2
291.2
291.2
281.2
291.2
291.2
291.2
291.2
291.2
291.2
291.2
291.2
281.2
281.2
01.2
281.2
281.7
281.7
294.5
208, %
291.2
291.2
294.0
288.5
291.2
291.2
2840
ZEB.&

KE

HD
EQ
EQ
EQ
EQ
g
g
g
g
EQ

EEEREERESSESEEEEE

2.

ns
HD
DF
DF
DE
DF
DE
DF
DF
DF
DE
Dp
[l
bE
DE
el g
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HD
HR
HD
HD
(LK)
HD
HD
HD

HD
HD
HD
HD
HO

5+

1.000
1.737
1.544
1.57%
1.654
1.704
1.746
1.765
1.754
1.731
1.707
1.680
1.661
1.646
1.632
1.627
1.801
1.745
1.798
1.8449
1.%902
1.918
1.916
1.504
1.B84
1.B56
1.838
1.814
2.900
2.748
2.728
2.7
1.546
1.471
1.4485
1.5a0
1.5A83
1,475
1.501
1.433

FLH

1.000
L.dis
1.401
1.409
L.416
L.a2%
1.448
1.458
1.463
L.456
1.4944
1.428
L.414
L1.409
1.385
1.382
1.451
1.420
L.436
1.453
L1.471
1.483
1484
1.480
L4740
1.458
1446
L4934
L.453
1.382
L.382
1.382
L.401
1.338
L.337
1.339
1.401
1.323
L.324
1.321

EHD
FE

1.154
1.212
1.087
2112
L1583
178
.185%
L1771
L1587
L1439
146
144
145
148
152
152
1T
184
226
L2250
L2539
L2485
.223
211
.207
L2000
L1983
193
A3
CAE3
1]
BEZ
DEE
Dag
L]
139
.118
118
L1253
1.132

el e e e e e e e e e e e e e e e el el el el e S e
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OF RUR
AOSRST

-3.15
10.55
1.7&
.65
0.08
-0.71
-2.42
-3.32
-31.37
-3.08
=2.75
=2.57
=2.52
=2.62
=2.95
-3.04
B.94
B.24
B.55
BLGE
B.61
B.6%
B.57
B.TD
A.58
A.43
B.55
B.53
49,76
49,78
49,29
50.37
1.83
1.83
-2.38
5.26
0.7
a.77
-2.90
3,78

(=== =N NN N - NN -
L A T T B B A i -1

(E-SUM)

w

b

225
a5
225
225
225
125
225
225
225
225
225
225
225
225
225
225
137
137
137
13%
137
137
137
137
137
137
137
137
225
225
225
225
225
225
225
225
225
125
225
235

225
225
225
225
228
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
228
225
225
2Z5

225
235
225
225
224
225
225
el
225
25
225
225
25
225
225
225
225
225
225
225
229
224
215
25
225
35
25
225
25
225
225
225
225
225
225
225
224
225
25
225

225
225
235
225
228
225
ZEE
ZE%
225
ZZ5
225
225
225
225
225
225
225
225
225
225
ZE%
ZE%
228
ZZ5
225
sy
225
2E%
2E%
225
225
225
225
225
235
225
228
225
ZEE
225

PL

225
225
225
225
22%
225
225
2Z5
225
225
225
225
225
225
225
225
225
225
225
225
225
225
225
ZZ5
225
225
225
225
225
225
225
225
225
225
225
225
22%
225
2253
235

FILEID

M2C2IENROD
M2Cc2IENROL
M2C2AENRO2
MECEIENROD
M2 CEIENRO
M2CEIENROS
MZCZIENROE
MZCZIENROT
M2 0ZIENROB
M2CZIENROS
MICEIENRLD
MZCEIENRLL
MECEIENRLZ
MZCZIENRLI
MZCZIENRELS
MICZIENRLS

TITLE

RHC
AHC
AHC
RHC
RHC
RHC
RHC
RHC
RHC
RHC
RHC
RHC
RHE
AR
ARG
RHC
150

TOOD

acod
il1ood
1zooa
150040
17ena
12009

HZP
HZP
HZP
HZF
HFF
HEP
HEF
HFF
HEP
HFF
HEFEP
HEF

CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MOOEL
CORE MOOEL
CORE MOOEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
CORE MODEL
BI HFF RIL
1000 BU HFP RIL BO
2000 BU HFP RIL BO
3600 B0 HFP RIL BO
5000 BU HFP RIL BO

MTC
MTC
MTC
MIC
MIC
HIC
HIC
HIC
HIC
HIC
WIC
MTC

EU HFF RIL
EU HFF RIL
ED HFF RIL
Ell HFF RIL
Ell HFF RIL
Ell HFF RIL
B} HFP RIL

CRISE D
CRIE D
CRSE
CASE 0

INF
INF
IHF
IHF
IHF
IHF
IHE
IHF
IHF
IHF
THF
THR
IHP
IHE
IHF
INP
BOT

Tmmmmmm

B0
B0
Bl
au

ChRSE 150 B
CRSE 150 B
ChSE 150 B
ChSE 150 B

CR3IE 5%

=14]

CRIE 3% BOD

CR3IE 5%
CRAHE 5%

=11]
BO



2 4-poen g k2 EEFTA (E-COR)

E-COR AVERAGE CORE EDIT

ACCUMUOLATED CYCLE ENERGY IE 1.52 EFPD OR L50. MWD/MIM
CORE AVERAGE BURNUP IS 14028, WITH A FEAK OF 56465, AND B MINIMUM OF 43,
CORE AVERAGE BUERABLE BORON REMAINIMG IS5 0.000 DISCRETE RMD 0,449 IFBA

SOLUBLE BORON DONCENTRATION IS 1322, BPM, 7.562 G/EG

CORE RELATIVE FOWER IS 1.000
CORE AVERAGE XE-13% H.D. IZ D.Z9TDZE-DE AKD 5M-149 W.D. I5 0.22505E-07
MAEXIMUOM RSSEMELY FOWER IS 1.298 AT | &, 4)

CORE MAXIMUM FO IS 1.544 BT [ &, 6,18)

CORE AVERAGE FZ I5 1.087 AT {,,19)

MAXIMUOM FZ IS 1.144 AT { 4, 7,21]

CORE MAXIMUM FOH IS 1.401 AT {1 &, 6.1

CORE MANIMUOM FX¥ IS 1_640 AT | L, 5,24}

CORE AVERAGE EFFECTIVE FUEL TEMFERATURE I3 125&.0 F, £30.0 C (POWER-VOLUME} BND 1161.3 F, 627.4 C (VOLUME)

CORE AVERAGE AXIAL OFFSET IS 1.76 BERCENT
CORE AVERAGE LINEAFR POWER DEMSITY: 5.526 EW/FT, 18.13 EW/M (COLDY (HGIF = %7.40 FERCENT}
CORE PEAK LINEAR POWER DERSITY: 9.533 EW/FT, 27,09 EW/M (COLDY [HGIF = &7.40 FERCENTS

CORE AVERAGE DEWSITIES RBRE (.49665 (POWER-VOLUME) AND 0.7022% [VOLUME}
MAXIMUM MODE QUALITY IS -0.036 AT { &, G,)

INLET TEMFERATURE IS 556.2 F, 2%1.2 C RND AVERRGE IS 591.2 F, 310.7 C
ENTHALPY RISE IS5 91.98 BTUSLBE,Z13,.9470]/6G

EIGENVALUE I5 0,%39990 AND E-INFINITE IS 1.02B517
EQUIVALEMT TOTAL BUOCELIMG IS 4.924541E-D4

CORE AVERAGE LOADING IS5 2458. KG/M**3

CORE AVERAGE DOPPLER FITTING COEFFICIEMTS

WILUME AVERAGE Bl = 0.26545E-04, B2 = -0,44%34E-12
BIWER-VOLIME AVERAGE Bl = 0,.26134E-04, B2 = -0,44790E-12

CORE AVERAGE MACRDECOPIC CROSS ZECTIOHNEZ, THCLUDINEG FEEDBROE

FRET THERMAL

DIFFUISION 1.458752 0. 3764589

ABSORPTION a.010793 0.121391

REMOVAL 0.015477

H-FISSION Q.006aLD 0.15B506

E=FIS5IoN d.535413 12.728231

FLUX 0L 30LT3E-0% DL 3BILEE-1D (MSBRRM SED)

FLUX > 1MeV (NO FLUEKCE CALCULATICH)
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E-REER BEGION AVERAGE DATAR

REGID EHRICH

24RIEEZA
24R25EZE
24BZBOZA
23624482
23B24815
24R2282
22B2C41
23a24481
23B2481E
25A2283
2582283
25B24383
24R2283
25A25E3
2582483
2LRZ0DGLE
24B2BOZE
24R2562C

4,536
4.536
4.943
4,938
4_85E
4,596
4_855
4.611
4. 058
4.600
4,850
4.850
4,543
4600
4.800
4.600
4.943
4,536

ARER
.40
12.00
16.00
4.400
a.a0
a.00
4.00
4.40
4.00
32.40
4,40
a.a0
4.00
.40
3.40
4.00
4.430
12.90

%5 s TR (E-REG)

POWER
1.101
1,135
1.239
1.223
0.308
1.156
0,310
0,418
0,333
1.260
101
.10a
.15%
L 244
003
0,367
D.874
0,544

e e a

L34]
1.297
L1.354
1.544
1.493
0.754
1.341
0,751
0,314
0,740
1.4393
1.421
1.507
1.449%
1,472
1.431
0.azl
1.348
1.034

FDH
1.187
1.252
1.401
1.362
0.EBS
1.224
0.EBS
0.42B8
0.678
1.364
1.322
-390
LA
L3311
L3285
0.752
1.232
0,963

[EE g

BURMUE
20400,
28455,
ZED3E .
24627,
4E028 .
27953,
47542,
33499,
EELT I
1%0.
164,
LE&.
181.
1ga.
151.
38564,
22878,
30655,

-28 -

HIN BU
12614,
G577,
E3EE.
7393,
17014.
LOTEL.
LEO1S.
11368d.
13357,
TE.
BE.
5a.
T1.
Q1.
43,
L41EL.
E917.
13273,

MY B
33102,
14483,
35017.
AZE2E.
54164,
32650,
SE465.
3940,
45207,
224.
202,
217.
217.
218,
20u.
47165,
31084.
34751,

XEHOH
2.B931E=05
2. 0528E-08
3.Z3TEE=08
3. 2745E-09
1_E7TEE-08
2. 9599E-09
1_5712E-08
1.91249E=-0%9
1.T1BEE-08
3.50%6E-02
1. E40QE-09
3.4842E-08
1. 6657E=-08
3_5230E-08
31.183Z8E=09
1. T036E-08
2.981EE-08
2. 225%E-09

SR
3.4184E=D3
3,4401E-08
3.4134E=D3
3,3TEIE-D8
4.1446E-D3
3.3479E-08
4, 2DEEE-DA
2,399%039E=-D4
3.80%1E-04
4.3379E-D2
4,1128E-0%
4.1115E-0%
4, 4F55E-0%
4, 4907E-05
3.TZETE=DS
3,43898-09
3.6689E-D3
4,2656E-08

BAh
o.Dan
Q.000
o.0an
Q. 000
o.D0ao
L. 000
o.0ao
O.0an
0.000
o.0an
0.000
o.0ao
0,000
o.000
O.Dan
Q.000
o.0an
Q. 000

IFBA

0.d06
a.002
0.01%
.0z2
0.a01
0,008
0.001
.40z
0.q01
0.%73
0,578
0.378
0,476
0.873
0.%78
.00%
0.032
0.005



E-GEF

6~ WA HFTA (E-GRP)

ASEEMBLY GROUPING

MODELED
LOCATION

B b L B2 0N s G B O D s L B R o] On N s L B ] O G0 s G B 0D - O 01 s G B R 0 -] O s G P

MODELED
ASSEMBLY ID

Z4R2562R,016
Z4R2562R.015
25R2283.016
2Z4R2562R.013
25p2563.047
24n25628.036
2LB2283.055
24825620, 018
Z4RZ256248,012
25R2282.020
Z4RZ562B.034
Z5R2283.040
Z4R2282.001
25R2283.028
25B2483.049
23B2481A.021
25R2283.025
Z4R25628.032
2582563.048
24B2802A,048
24B2802R.059
24B2283.062
2Z4R2562C. 026
24R2562R0.,014
25R2283.038
24BZ2B02A.046
Z4BZ2B02R.043
Z5RZ2283.012
25A2483.001
2ZB2C41.062
Z25B2563.043
Z4R2282.003
23B2482.030
25R2283.033
24B2B02B.049
23RZ481.003
24R2562B,020
Z5RZ28B3.036
Z4BZ2283.064
Z5AZ483.003
21A20019.004
25B2283.060
2EB2483.081
24R2562C ., 028
23BZ481A.018
Z4RZ562C.015
23B2481B,019

SYMMETRIC ASSEMELY ID

QUADRANT 2
[ 20-DEG)

24n25628.012
25R2283,025
24R2562R.014
25R2563,043
24A25628.030
25B2283,060
24A2562C. 010
24R25628,000
25822832 ,035
24RZ2562B.037
25A2283.014
242282 .008
25R2283,022
25B2483.056
23B248132.02¢6
25A2283,030
24A2562B.033
25R2563,041
24B2802A.047
24B2802A.055
24B2Z283,069
24n2562C.027
24A25620.017
25p2283,037
24B2802A.053
24B28024 . 058
25R2283,019
25A2483.,008
22B2C41.,0861
25R2563,046
24n2282.,007
23B2482,032
25A2283.,034
24B2802B.061
23R2481.004
24R2562B.0231
2582283 ,015
24B2Z283,068
Z25A2483.,007
21R20019.013
25B2283,058
2EB2483.0E5
24A2562C.,023
23BZ2481a.017
24R2562C. 025
23B2481B.022
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QUADRANT 3
(120-DEG)

24RZ2562A.009
25R2283.030
24R2562A.017
25R2563.046
24A2562B.031
25B2283.058
24R2562C.020
24R25628,011
25R22832.024
24R2562B.038
25RZ28B3.023
242282 .005
25R2283.027
25B2483.053
23B2481A.025
2582283026
24A2562B.040
2582563.044
24B2802A.045
24B2802A.044
24B2283.066
24R2562C.022
24A2562A8.010
25R2283.010
24B2802A.051
24B2802R.042
25R2283.032
25A2483.005
22B2C41.058
25R2563.042
24R2282.002
23B2482.031
25R2283,021
24B2B02B. 060
23R2481.002
24R2562B.041
2582283.011
24B2283.063
Z25AZ2483.002
21R20019.011
25B2283.057
2EB2483.050
24A2562C.020
23B2481Aa.023
24R2562C.024
23B2481B.027

QUADERANT 4
(270-DEG)

24R2562R.011
25R2283.026
24R2562R.010
25p2563.042
24R2562E.041
25B2283.057
24n25620C,024
24R2562A8.015
25822832.017
24R2562B.039
25RZ283.039
24p2282.004
25R2283.0148
25B2483.052
23B2481A.024
25R2283.016
24R2562B.035
2582563.045
24B2802AR.,057
24B2802R.052
24B2283.065
24R2562C.025
24R2562R.,013
25R2283.020
24B2802A.054
24B2802R.056
25R22832.031
25A24832.004
22B2C41.065
25R2563.047
24R2282.006
23B2482.029
25R2283.013
24B2802B.050
23A2481.001
24R2562B.036
25R2283.009
24B2283.087
25R24832.0086
21A20019.003
25B2283.059
2EB2483.054
24p2562C.021
23BZ2481A.028
24p2562C.018
23B2481B.020
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5 MR AT TR R

E-IDFA : Identifier for Fuel Assembly

L R R R M ek 1Y RARTAR] A 0 AT
FIpEALAR L > T FE REARM o 4ok ¥ BB 1~T7 THE RAE KK
2 twice burned Z:4d > FEH EE ~ Yo B Rl 0 B ELI5~18 B &
& B # % 2_ once burned 4L o O~ L B FrARL =8 2 5 B 5 8~14
Bl 5 F J& &g 12 once burned WAL 3 O~ Ygoo ¢ R o AE NS

fT) _}l

aﬂﬂf

o

She

FUELPAT & REGCOMP : Fuel Pattern and Region Composition
ik ANC A28 P16 o & L =X o ?ﬂ‘iiiﬁi;f] > Aod 2 ¢ P
1/4 g o Pl iw By @ > ARV ARG 2 P G B2 Y L dhe fe s o 1Y

Frivedl sk 25A2483 ko % o1 5 Region 25+4.60 w/o (A % 4.60
w/o~B 5 495w/o) ~2%.4# (1 % Unitl ~2 % Unit2) ~IFBA
138 i 481 (C4=1041, 48=481, 28=1281, 56=1561) ~ CY23 3 »
(O=CY20 1=CY21,2=CY22) ; ¥4 d e > BIRE KN

6 v Blanket 4t 6 *¢ Cutback % » % ¢ ¥ %3 120 rd %L % 38 >

¥ i 5 IFBA AV 2 19#ch B > AR 2 S B35 o

E-SUM : Summary of ANC Runs

23R EANCHFRE 2 A RPEAEREIETEE & 2 48E
ek RS B R - dhew E RS FTHE B 1 I 16 7]
PP ANC f25 fftp o % 4ep 0 £ 21,495 MWD/MTUS 2
el E TR 0 Mgl 17 3 28 AR 5 7 %242 T Hot Full Power
(HFP)iJ\Eé o E FRL o

E-COR : Average Core Edit

Z 43P ANC A28 974 % 2 g it £ 7 K
ER~peTEg 3 (Xe)t £F (Sm)E ~ YpuB0UE oo F
PR MERLTE: gFEERER X o

7—\-
5
s

I
i
iy
f=d

E-REG : Region Average Data
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L SHT LA SELY 2 kiR S E - #UE(Fq 2 FAH) »
T pautiio s B 2 B B S 4 F (Xe)2 443 (Sm)i%ﬁ Hdh oo H
P oA B IO 4 A st 0 12 24A2562A k0 4 1 % Region
24~ 4.6 wio~ & % 3t 2 848 ~ [FBA 138 156 > ¥+ CY22 3 » >
Bis—- B AGRYEWELE AP FIE AP R R ATH -
N FRA AR Y 24A2562 WP XA AL ASBCZ o

E-GRP : Grouping of Assemblies

06 M2 A B g R o R 2 oA
FILGEALA] G A YR T ANC 4250 7 ahw] 2 PR 4 IF £
T BN A EH VR T A R M PR AR R 2
el o - s CHT S VAR R (;q,m
2B 2 YR e ERSLERE S B2 v e T RIS E G 907

* 2707 R FAE 2 PR A F L R

C-BU : Assembly Average Burnup
1/4 J}_é NN Iﬂ= Z_ «"l"} \?i-l i’”«"l‘%i*

C-PMX : Pin Maximum Burnup
1/4 JJ% NN Z_ ’JJ—Af Ti;ﬁ,\ o ){f%;‘

C-FDH : Assembly Average Power and FAH
149 i 2o &2 g 358 5 2 FAH #8E

C-FM : Radial Point-wise Data for Fuel Management

B24&75 1/AdmemhTr 3 d3ETg 05450 %8 2

w 144 vt 5 24 B & B BCPUG2 ANC #8422 F BAR T8

zﬁ#ﬂ?mﬁwm PR AR F s A EFr &

i ARTIESE S

GRTA PR EA uE 4R L 1 VA N 1A LR
EoRTHHES o wF 1 72 5 172 dd 2 R ght ZiLdht A
Bz T A Y BEEREADAERF 1 R4 BARUER

6 TF A4 2o iwh oo
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)

¥V LR 2 R R 54 2 5 twice burned
WeAd o @ b RPN % - BBl s VB2 Feed> WAL G R~ AN
ZOFTRAL > BRIT N B K R R #B 2 once burned kL 0 P et
HENBET R B F R FFd Y S A T e

2.FEF L0 o

C-SHVFM Quarter-Core Shuffling Fuel Management

ANC T {52 14 g iv b A7 AT FEED =% 2 *
WSRO AR 1o H P ﬁ’«’“}'ﬁ&—%ﬁ?—‘af_w:&ﬁﬂ s 1 B 20 R

BB o T T 0 A LIRS A a&@m%@@ %

LE K> &85 907~ 1807 ~270° % TRAN > # @ 1 TRAN fidg

e %P s WEREEF YN E 2 PRE o

C-AID - Plane View of ANC Regcomp Assembly ID
Bl 6 5 2% <T 2 ANC 4258 7 2 u|2 ol R it » 32 TR e
E-GRP#pf » 5 1A 2flim h ERE2Z 8% o

C-IDS : Plane View Assembly ID

Bl7 5 2% T 2 3wyl k% 274 5 C-AID ## & 4
Y RS A T IR G A R s me A AW
BeF £ o LR EL > 0 MS2R22 = L LB > X101 ~X148
%7 & 4.60 w/o z_ 74 @ X149~X160 % 71 5 4.95 w/o 2 7L o

IR AT *

PiZ B2 545 22 =t (MS2R22) 5 b - A4 8 %o ik
P (MS2CY22)FE 3+ ¢ * 65 & ~ & 2+ ¥ (MS2CY23) % * 68 % -
1S4 B (MS2CY24 & MS2CY25) 4 & * 69 & %2 72 &
VANTAGE+84L o (& 3¥#p #iimisbdl @ % g Folded 7)

He > FIMS2CY22 e & 7 KAty it (fmiE 7 MS2R21 % ¥

BRI A TR S 124 GWD) > i 17 MS2CY22 Yoo S 43K 3+
PR d T3 RETHRET R LA EF R AR K
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Wm ARG 41 4.6 wio S 2B T 5 4ot 24 & 4.95 wio
PR AR KB GMT I T -G

BRI MS2CY23 o Bgg kAo > ¢ A2 E D 5T 66
RS AR EAEHTE R S TR & VA L
o4 iz g 1164 LR (12 % 4.60 w/o 4c 52 & 4.95 w/o) &
(Sl ST T Sl S S i o (R IR B (e A Sk AP
FREMAL? BE? %k > FHP R E7V REAHRF - L% FT
®AVEAZE > AT BT 0 £ATR T ALPS © A 24 37
VSR G R o B EH AT 68 R 0 IR FIRMFA RS M
AR (48 & 4.60 w/o 4r 20 R 4.95w/o) o rLH Ae P S AME X
[RIRRENE - JEF /< S

“\

FE P B H2013/6/11 2 & 2 7 F B MS2CY23 2 % ¥ %

2 4548 2 (NF-TWP-13-38)4c* 12 25 3%4F 2 2.0 2% 321k #p (Cycle

N) % 0 3 #F (Cycle N-1)2_ %% 3 3 k0 ~ #0UE 2 W E 4

Moo 1% poa ik (Cycle N-1) ~ % 3+ ik # (Cycle N) I 18 4 1% 8

(Cycle N+1 & N+2)z_ b ig # 24 » 1/4 Jg w5 B ~ ¥ ) 4~ 22

R RBF A RETR 0 UE LR T Rz R
(FaFTHEL 4ok 8)
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Fo T~ AFHIEEEER Y IEP

PR Y B REER | T RE A | PR ERE TR PR
% 1% #) MS2CY22 (Cycle N-1)
WI101-W108 4.60 1281 8 1024
W109-W141 4.60 1561 33 5148
W142-W161 4.95 801 20 1600
V129-V132 4.95 481 4 192
£+ 65 7964
E i E MS2CY23 (Cycle N)
X101-X108 4.60 481 8 384
X109-X140 4.60 1281 32 4096
X141-X148 4.60 1561 8 1248
X149-X156 4.95 481 8 384
X157-X160 4.95 1281 4 512
W162-W169 4.95 1281 8 1024
£+ 68 7648
4 1 ) MS2CY24 (Cycle N+1)
4.60 1281 12 1536
4.60 1561 1 156
4.95 481 16 768
4.95 1281 12 1536
4.95 1561 28 4368
gzt 69 8364
4 4 7 ) MS2CY25 (Cycle N+2)
4.60 1281 24 3072
4.60 1561 24 3744
4.95 481 16 768
4.95 1281 8 1024
g3+ 72 8608

-34 -




% 8-MS2CY23 s ¥ H&E P AL FTHRE

Cycle N-1 22555 MWD/MTU
FHER
Cycle N 21495 MWD/MTU
Cycle N-1 Cycle N
P o o TR E EEiE
B 5 B s *
2
FAH, ARO 1.483 1.463 1.495 1.62
F AH, Rodded 1.501 1.484 1.555 1.62
Fq 1.781 1.765 2.24 2.42
%445 (SDM), pcm
HZP >2.77 >2.77 2.77 1.77
B 4o 28 (MTC), pcm/°F
BOC HZP +3.518 +1.930 +5.5 +7.0
5% of cycle
-7.632 -9.096 -5.0 -5.0
HFP (ATWYS)
EOC HFP >-49.0 >-49.0 -49.0 -49.0
PR E R, ppm
BOC HZP 2031 1877 2400 2400
BOC HFP
1847 1697 2400 2400
(Xenon free)
EOC 42 28 30 30
%P3 MWD/MTU
Rod 58145 57794 62000 62000

ARO: All Rod Out #2411+ >

BOC: Begin of Cycle i¥ #f 4~

EOC: End of Cycle it # %

SDM: Shutdown Margin % % 445

MTC: Moderator Temperature Coefficient 3 f-&|:§ & % #c
HZP: Hot Zero Power #: 4% & 7 &

HFP: Hot Full Power #u4#% > #
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e

B @ p oA i 7 PWR 2 %g < % & (Loading Pattern, LP) 3%k 3> & 4
+ # * L3P (Low Leakage Loading Pattern) z_ i & A 5% » Yg . #F [ 14
= X ¥RHL(twice burned) ALIT Z e F 2 K B o BE Y 38R
WF R F 2 F 2K K ERERGFE ZERE I (feed) 75 1
Bl(ring of fire) » # 14 — =x ¥*4<(once burned) *Eflfe -1 & F &
AR - el VR SR E) X fﬂ}i feed 2 once burned %44 i® & 7 50
(checkerborad)# & » ¥ F Pk g < iv £ T ¥ £ v £ & % Fl¥c
(peaking factor) 42 % > *UiE o

W

’

s AR AR AATEBE R (¢ 28 MEHFRT BRI
)R (AN 2 kAER ) 2 ERHEY Y o ERE Y
X pr g o+ &% > (safety limits) ~ i # 7 - (operational
requirements) ~ % /#»sz 7 (economically viable)% 3 B % £ > %%‘ d B
PRIV R B RIRER Rt F v Ra S v
HREAPOBEE A R R LTS HAER S E SRR

Ao e B ad P%ﬁﬂpﬂbﬁ'ﬁ’ﬂ?<AUS£$%£§QE%
Ao Gk A4 > Bk f’*%—'m%“‘ i BT A poenBi 4 0 3 L3P

T
i B PORA BRE VB A RN PG R X EE
A F Rk 2 E > 4p aiwww P R AL g
P BERCRRATF RRZ LR (TFE BRA IR
smoothing) » ¥ "% My & Flfco ¥ d 3005 K R 1/8 $HALE 1/4 $H4E
PR OB AR PR F A B8 LA 4 R YR 3
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4 74l NE-422 — PWR Fuel Management _

2

R
Foundation Training % & & = & $jkv~ 2 T2 METCOM Chapter 5

Loading Pattern

(=)

(

Iy

)

PRF AR TEH LB ZO 2P DT L LT R
TR R A "fif%f‘%ﬁ GRS VI o8 S ST A

O i H R U] S PR s R U] (B4 F

AH, Fq, MTC % ) % H ”*n"'%ﬂiﬁﬂf R s KRB E o gtk

Tl FReY £ o o NEEYY] - A E g

Hp 2_ 4% ' P & 77 P2 % (measured to predicted data)P? &g 8 ¥ (4o

fak & £ £ boron differences ~ ¥ = it £ M #L core power tilts % )
SenH s

> & Roo

E J“ﬁ*’“ﬁ‘“&?"ﬁi@ﬁ%l“é&?%éﬂ&& it RS e R
B2 U)o 2 1 R BRI R B 0 e b
BRI TR R R x) WU

WP %GR ‘?K?'L’*/’Eﬁ?i TR e %‘f’»* T N I
FoRlR B Glic ~ PRGN E > SR UFIRIFET oK F

¥ JE & % ¥ & 4 r(licensable and operable) » o FF 3R B bRl k 2t
HBPE R R P ERR LR LSk o ]
A B EenRlgAE s (BB EE 2 A 7iE 2 (RSAC)R

Ho o REEER T CL R R A R

W
W
=
=)
%‘
ﬂ

w3 8P (Cycle N- 1)’3’1‘%& R BT R s
0k (4 T BRE o FEIRALIRA chl B T
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Ju

(=)

()

EF2 ARG T PRERESEEREE B EL D
# e mini-RSAC 3+ B FE %3205 b 975 X T30 £ % 2 Ul 2 &
Feo

54 SR

BRI G
B 40k AR L

FE R Gl AT

34 e (feed) R 47 A 08 23 1 % 40 L 18
B&HEEFER S TREPNEF R BpE
PERLR PR ER s 2 FEE 2 X Tl B
FLE g PSR TR TR R R RE .

Wit R R AMER S R R TR
#

’”1%1@%ﬂ*‘i%mihﬂ*wﬁédﬁi%ﬁ’
A

@ AR RSER M e AR 0 PRRE Y A AR MIERFR L

KT HA L 0 RSP kG MIRGERENER > b4

k%@%4mwm£4%wmﬁﬁ%ﬂ’1k¢£@§%m¢m
Wrrd e B 0 RMRMR YHRT A 2 PR
ﬁir’g Pl % 25 3 4pF & 4ok 282t 495w/o B &
T 2$ﬁ}9;—':\§1 ,151:':*134,\{%1‘53 VELET I E E R
Fezo Bl m g AR ok %ﬁﬂ)iim’#{ TV B Ao L A .

Bk g

APIEHETERE Dot BT E 0 [ L T 38
dwbdi] BT R 8 0 1 MS2CY23 2. 505 X iEH R A L b (49 F
505 * 2822 = 1425 GWD 2 it £ F ) > & %425 5 1425000
MWD/( 157 assy. * 0.420 MTU/assy.) = 21610 MTD/MTU » %45 T
19 1 ¥4 7 iF 48000 MTD/MTU » B 4 4 2 g < 2 (21610/48000)
* 100% = 45% > 4p % > 157 * 45% = 70 & 454 (FlYp < $HL -
B4 ch HR] L 68 & T2) o
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(1)

(

sl

)

ﬁ),&ﬁé?ﬁj%#m%&%ﬂ’?gq&féiﬁggi
st FER s> plidre dRFER vEG b@2drg L
g R oy B 2o 2R 0 4 g

A
s UL E 2 ML R PR B A R
o s RE A

B B2 A ARG H - 2N 4r 64 L~ 68
272 ko e BERT P RHRE RGBS RGR
(4.95 w/0) &+ VB = ¥~ MR AR (4.60 w/o) 3 P i B S 5

B PR 2po g B A IR o

S

ETEFEHEE N L2t FEPEREET 968 L once
burned %2 68 #& twice burned ¥4 (:%ikHp 4~ & W] 2 feed 2 once
burned) g~ ¢ i3 2 H ¢ once burned ¥ T ¥ T - #c
EHE Y # T > @ twice burned #FLHE-RT X 20 R 2 E R F K
Bk L 3R 495 wio P #ifisy) K5~ > Hw e g
NI | ESE- .3 o S S N LI

£ 3~ 2 once burned AL fe & feed » A B ftho ¥ 2 LB E
#EF R 0 twice burned AL F] v E K R R 0 &0 F AVp o Boif
ER AN L T Ea R T A UL« Sl

At o
T E e B

AP @2 T 5 IFBA $2% 24 V485 B-10 ~ % 2
ZrB2 ¢ 33 & > d 307 % G203 42 UO2 8 & #] = vl
1o A gAY B PRI DA RRE o R
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I=q

P52 IFBA B¢ 4e8? 3 F AR > 7 RO ERB R
oI REF G 0 E o

f 17517 HPWR P % 264 124 T F 4 #1162 @ B F =%
25 ) WAl ¢ o F R oengeesiRicd 0,48, 64, 80, 104, 128, 156
P IOREFEY CRIRERE) ¥ i E o@D b
REF2L R FHLIOoH Y VB Y € ERRC (4 48 47
HEIH0) NAaFEF A A ¢ B PEY 2818k v L (I
104 2 128 & 128 % 15643) » M@ @fFd =B F RIS o

S+

W

2 EMEE SRR

SEPERP AP R AL S RFH R R P PeRFpslieia e
BB LA AR AR AR R B2
g Ko @RI i PR E EDMS (Electronic Document Management
System)® > £ 5 &AM A5 B FA A E B (7 (Aot i
PuE ) 2 A e TR o e 20 M TR RS AP (F

PR AATFL R ER P T KRR LB AP R

& % EDMS T > 5 B MS2R22 4=t 2 5 ¥k HE L2 47° 2 5
% CN-TX23-001 » # it pt - H (MS2CY23)2 %+ E R (# 3 &
FH T CIRF E ol B SiER F E 2 FT R
B) ~2FWpe G h s EE PR AR T d R AR T
PP 2 AN E R ERIIELEATR A FEI L BRI A
RO EAENRERE R EERIL MEREFTLE -

>

~

\\\Xy
ol
T

?“‘mk ol

N\
zF

—_\

PR SUEALY B S E SRR F O RRALEF D A AL
?ﬁﬁbﬁ%%ﬁﬁgﬁgﬁﬁﬁwa%ﬁﬂi%ﬁ%uﬁ%f?

Bpl > BEPE SRR EAFRE TRATF L F 20U
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2®

Pl Bl ad PRAR AR B

BipanpEsE 3P R~ 0 4 1425 % 512 (Engineering
Project Manager, EPM) &% %

CPM) » #2332 éw%»‘ﬁ o X% 244730 RSAC
FEu2 g 4t 4 CLP (Core Loading Plan)#& 2 2+ 27 F &k R 18 >
Mgl wix 3 W R ALY o

= & % & 72 (Customer Project Manager,

B ESPERNEROP IR UL R Tees T RRJAN DR G L
(Columbia) » i > % 7%= % 53 ik X 550,000 = & = > i [SO9001
FHPRERT 1R AR inmE T EF RSP RKSF BE
(PWR)¥E 2 » 2 2 -2 L2 g2 € Ryp8 - A2 2 12 fuorid
F 24 gkl iad Lbﬁﬂw 4 A o T n,v,T; 4B s T @ MJ\P F&g@ﬂﬁigﬁ
BE BT R PR ERE R -

v AR MR R BT

GRS T 2 kLIRS %1 ORI E NN RRUIE Ch Tl o
(headquarters) i # +5 o 3K3- 2 Yo FEAM > 1 E 5+ B R QA DF
& vt 17 %3¢ Fa(Columbia Fuel Fabrication Facility, CFFF)§ § +% %t
B PRAF4c 2 #b > & F F BB > 038 L GVisterds Plant2 # B éh
Springfields Facility @ 13 Bz 5 2 ¢ » 2 A £ & 22 Pl 2t
(Zirconium products) Western Zirconium Plant >+ Ogden, UT ~ # &
el 2E 2 (cladding) #7Specialty Metals Plant %% Blairsville, PA » 14 %
& ™ f % 4 2CE (Combustion Engineering) %42 ~ i+ 2 Ap B 47741 fe i
s7Windsor Fuel Facility f'] it Windsor, CT = (4p B FHL 7]t % 9)
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http://westinghousenuclear.com/docs/vasteras_visitors_guide.pdf

Z 9~ F R o @ Pk Ap B K E 5 £
® % - B N
AR
P2t 2 ;L_}l e
Headquarter Pittsburgh, PA ‘
a & 1 AR A
¥ i g E DR
33
.J:}L;}':l 2 e.L

Columbia Fuel Fabrication

Columbia, SC

el 2 ’«H i BE i i
FRAE PR R

Facility, CFFF e ¥4 2 PWR/BWR %43l
@iz & 11,500 MTU
Ht A £ 1,500 MTU
TR

Visteras Plant

Visteras, Sweden

PR R
IF P4 2 BWR/PWR %434

QETL % & 600 MTU
Wi : 600 MTU
PWR {ifn“* %“ile
Springfields Facility Springfields, UK | #& it % € : 500 MTU
Wik 2§ 200 MTU
: PWR %44 93
Tokai Japan (NFI) W3 A 284 MTU
. BWR ,L;J; ;}':l @l fé
Kumatori Japan (NFI) W3 A F : 250 MTU
BEEE BIER
Western Zirconium Plant,
Ogden, UT AR EE &K
wZz
Specialty Metals Plant,
P Y Blairsville, PA | 2 248 & £ 2HE 2
SMP
Windsor Fuel Components , o L
- Windsor, CT 2 2 CEflei® s g~ &
Facility, WFCF
PSRt xR 2 Wi AR %4 ERISR2 2013
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http://westinghousenuclear.com/docs/vasteras_visitors_guide.pdf
http://westinghousenuclear.com/docs/vasteras_visitors_guide.pdf

ﬁéﬁﬁﬁﬁﬁﬁwiﬂé&fi%ﬁﬂﬁmﬁ%igﬁwﬁﬁ
oW F TR EF AEEFE AR B RED P e
FEMEAZR 0 F A E 2R THFEE :"x-ffﬁﬂ;ffbﬁféﬁi
TREyES o PR TR A RGN Sp Y B IBRE RS TE S
TG BRALFREE S FEEP LRI AL > .

BRI BT o FERERLIE R A RFHE TR IR
FoAP AR BASERET E oS S F R 5 (Quality
Management System, QMS) > 1335 B JRIZFTHE2Z 4pRE 2 2 > T i5iF
d DB B PP E AR E g TR F O

o @ & FE ek 0 “Ttis our policy to provide products and services
that fully satisfy customer and regulatory requirements.” - & 7 & &_

R PR S R L FR R F Nk

B S PRIA TR ARE PR 2 (2

M HTE CLP (s #d 2% 2250 CPME vt = > i
FLR A R 2 :}iﬁtr #+ (Contract And Technical Data,

CATD) & %1% % = #+ = 77 H (Region Order, RO)% 7 iy F(Utility

Requirements, UR) » 12 ] %] i o€ £i8 (73540 = 2 WE pFrAg o

B AR 4 BN RN 2 £ TRBI of
Material/ Keysheet, BOM/ KS) » 1z B2 8 ~ K3 ~ &R £
ﬁﬁkﬁii’%ﬁﬁﬁﬂéﬁ’mﬁﬁ?%%ﬂ?%ﬁ%?#
(Design Verification List Package Cover Letter and Standard Distribution
List, DEVL) # {2330 > Mg 2 @lg 2 &8 2 i

T g EHE R 2 TR oA W PRI AZT 43 B 10 -

(-) EH2 PWFA CATD (4evifit 3)

GRZOMFRUFERE IR AT OGP FREF (R H AL
AL AP 2 R )R TAEIL ¢ ATER T 2 & T R 4 1 (fuel
feature) (3Fdr# 102 A 2 P 3% PWR 2Rl gl 444 ) ~ 0 &
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(=)
(=)
()

PR AL 1 TER F S S AR R BT B
BRI LR E o

#=x37H RO %2 ¥ B £ UR

ﬁ%?ﬁ%iiﬁﬁﬁﬁifwﬁkxﬁ,ééwy % E
’-r’?? ’7"'} ;}‘3‘]4& ’TE&-%‘CE > /%‘z fﬂ{[‘}’ %R~ ’"’Trﬁ, *E PASIREI

=3
g

4o T B K,ért el ek 5 5 E g B iF (4efd14 Rod Control Cluster
Assemblies (RCCAs)& ¥ %3 $ Wet Annular Burnable Absorbers
(WABAs)% ) ~fp ot bl Rl it 2 2 & > N 2203 B p 897 { 4%~
M ELEIE D T AR o
ok H 2 3378 BOM/KS
ﬂ%ﬁha@ﬁw@#+ﬂlrﬁﬁﬁw%¥»"wb’uﬁﬁm "
el s B2 Pk g (T % § 5 7 4 5 “planning”
“preliminary” ~ “mechanical final” ~ “final” > 4 F§ FX 3% P4 75 330
TR AR BARRD O BRXP T M R R Y RE kK
B ppGR R E3 TR
R w2 g 7 DEVL
BERFEPRELRPFELFRLE LD AR
®
2 [ BT e 2hY By AR %umg\wwaﬁmﬁma
bl % 8 o (Fuel Assembly, Skeleton, ADU Fuel rod assy. — enriched

pellet & solid blanket pellet, IFBA rod assy. — enriched pellet &
annular blanket pellet, Coated IFBA Pellet, Control rods. etc.)
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MR

(MCA) 2 %

A 4

Y
/e

A 4

O R N
(CATD)

\ 4

# =+ ¥ (RO)/
TRE R(UR)

A

42 5 H (BOM)/
15T AUKS)
\ 4

el A s 4] 14 PR g
##(DEVL) Fabrication

\ 4 \ 4
B R T P

T 5 T XU Delivery
R R~

Bl 10~ & & 2 2 #5438 27 8 i 4oin 42 )
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Z 10~ A2 P 4% 2 PWR 70 g i 4

Sl sl A
P gt

* W-SSS fuel, PWR, 17x17 OFA Design, Vantage+, Z+2

* High burnup plus = 50,000 MWD/MTU

1ok b & %3t F=ycid

* Removable Top Nozzle, RTN

* TNBB Screw (718 Alloy)

* Jedinstvo Bottom Nozzle

* Debris Filter Bottom Nozzle

* ZIRLO Clad

* Oxide Coating on Clad

* Variable Pitch Plenum Spring

* ZIRLO Mid Grids

* Top Grid with low cobalt sleeve

* Protective Grid (P-grid)

* ZIRLO Intermediate Flow Mixing (IFM) Grids

* ZIRLO Guide Thimbles & Instrument Tubes

* Z+2 Guide Thimble Design

PR Al 5
Blanket %] 3t £ B EHER (W) IFBA
ADU Solid 6 v 2.60 N/A
IFBA Annular 6 v 2.60 1.5X
# 2 L= (inch) | 0.3600 +0.0015 #EE P& (inch) | 0.3150 +0.0015
# % plenum 7.730 ekl > £ 152.870
£ & (inch) +0.45/-0.50 (inch) +0.550/-0.350
el 4 pellet el £ R
¢t j2 (inch) 0.3088 +0.0005 (inch) 0.370 +0.025
o} £
Blanket ** £ 0.3088 +0.0005 | Dlanket % /& 0.500 +0.025
(inch) (inch)

IFBA Blanket Z ;¢ ® % (inch)

0.155 +0.0001/-0.0005
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NE-422 — PWR Fuel Management _ Foundation Training
3. @ B2 @ s 2 3 METCOM Chapter 5 Loading Pattern

5.0 Introduction to Loading Pattern (Rev. 52, 11/12)

5.2 Fuel Selection (Rev. 43, 9/09)

5.3 Fuel Loading and Burnable Absorber Patterns (Rev. 46, 9/10)

5.4 Burned Fuel Distribution and Fresh Fuel Randomization (Rev. 46, 9/10)

4. ERI # 3-3F 2 2013 Nuclear Fuel Cycle Supply and Price Report,
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NRC APPROVED CODES

“Quialification of the PHOENIX-P / ANC Nuclear Design System for Pressurized Water
Reactors” (PHOENIX/ANC), WCAP-11596-P-A, Approved by the NRC on May 17,
1988.

“ANC — A Westinghouse Advanced Nodal Computer Code” (ANC), WCAP-10965-P-A,
Approved by the NRC on June 23, 1986.

“APOLLO - A One Dimensional Neutron Diffusion Theory Program” (APOLLO),
WCAP-13524-P-A, Revision 1-A, Approved by the NRC on June 9, 1997.

CODE DESCRIPTIONS

ALPHA
B ALPHA (Automated Linkage of PHOENIX-P and ANC)
B Prepares and executes PHOENIX-P calculations for both feed and burned
assemblies
B Creates ANC input from PHOENIX-P databanks
- Data for nodal solution
- Feedback-free macroscopic cross sections
- Micros for fission products, water, boron, actinides
- Discontinuity factors
- Data for pin power reconstruction
- Pin factor file generation

PHOENIX-P

2D transport lattice calculation

Provides isotopic composition of fuel as a function of depletion
Generates 2 group macroscopic & 2 group microscopic cross sections
Generates Doppler feedback

Data from rodwise power distribution calculation used for pin power
reconstruction in ANC

ANC
B ANC (Advanced Nodal Code)
B Multidimensional nodal code (3D, 2D, 1D)
B Calculates
- Core reactivity
- Assembly power and burnups
- Rodwise powers and burnups
- Reactivity coefficients
- Core depletion
- Control rod and fission product worths
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ALAMO

ALAMO automates the LP Modeling Process

- Input to ALAMO describes the ANC model and cycle depletion

- Sets up input for ALPHA-PHOENIX (microscopic UA depletion) to be
consistent with expected ANC (macroscopic depletion) cycle burnups

- Sets up ANC model geometry consistent with ALPHA UAs

- Sets up ALPHA cold and rodded branch cases

- ALAMO output designed for model diagnostics and Calc Note (QA)
verification of ANC model

B Follows ALPS Loading Pattern Search
—  ALPS creates basic ALAMO input when generating new LP
ANCHOR
B Two main functions of ANCHOR code:
- Provides a comprehensive check of the current BOC ANC model
- Generates a Core Loading Plan (CLP) for transmittal to the customer and
manufacturing
®  Works for:
- Westinghouse, Combustion Engineering, and VVVER-1000 cores
B Checks:
- Assembly shuffles, assembly IDs, IFBA and discrete BA patterns and
loadings
- Consistency of node burnups, pin burnups, IFBA and BA fractions
remaining, and fission product concentrations between end of previous
cycle and beginning of this cycle
APOLLO
B 1D axial 2-group neutron diffusion (finite difference) code
- Very fast with usually finer axial mesh structure than ANC model
B Generated from ANC depletion model
- Cross sections are fits of ANC cross sections sets
- Radial buckling search for consistent results to ANC model
- Feedbacks include xenon and Doppler
B Many automated sequences

- Core Depletion

- Differential / Integral control rod worth

- Trip reactivity

- RAOC and CAOC

- Control rod operation limits (rod insertion allowance)
- Many others
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1000 Westinghouse Drive

Cranberry Twp, Pennsylvania 16066

USA
Mr. George Hsu - Directtel:  1-412-374-5679
Director, Department of Fuels " Directfax: 1-724-720-0859
Taiwan Power Company ' e-mail:  coregm@westinghouse.com
9F, 242 Roosevelt Road ‘ '
Taipei 100, Taiwan, .
Republic of China Ourref: NF-TWP-13-38

June 11,2013

TAIWAN POWER COMPANY
Maanshan Unit 2 Fuel Region 25 (TXKQ)
Enrichment Recommendations and Discharge Burnup Analysis Results
Contract: TPC-MS-FAB-02 (Maanshan Plants)

Reference: NFE-TWP-13-25 (FDN130401Q), “The Delivery date and fabrication requirements estimate for the
multi-cycle analysis of MS2R22 reload batch Contract No, TPC-MS-FAB-02,” April 11, 2013,

Dear Mr. Hsu:

Attached are the quantities and enrichment recommendations for the Maanshan Unit 2, Cycle 23,
Region 25 feed fuel for your consideration in confirming your fabrication requirements described in the
above reference. The fuel management analysis is also included in the attachment.

As always, we are pleased to serve you. Please let me know if you have any questions or need any
additional information.

Engineering Project Manager
Core Engineering

Attachment (CE-13-387, 31 pages)

cc: D. F. Lin, Director, Department of Nuclear Generation
Catherine Pan — Westinghouse, Taipei
D. S. Wenzel — Westinghouse, Cranberry
G. R. Williams — Westinghouse, Cranberry

This document is the property of and contains Proprietary Information owned by Westinghouse Electric Company LLC and/or
its subcontractors and suppliers. Itis transmitted to you in confidence and trust, and you agree to treat this document in strict
accordance with the terms and conditions of the agreement under which it was provided to you.

©2013 Westinghouse Electric Company LLC. All rights reserved.

“Electronically Approved Records Are Authenticated in the Electronic Document Management System”
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Maanshan Unit 2 Region 25 (TXKQ) Enrichment Recommendation
References:

1. “The Delivery date and fabrication requirements estimate for the multi-cycle analysis of MS2R22
reload batch Contract No. TPC-MS-FAB-2" Facsimile Dated 04/11/2013

2. "Westinghouse Electric Company Commercial and Technical Proposal Nuclear Fuel Fabrication
Services for Taiwan Power Company Maanshan Plant", TPC-MS-FAB-2, December 2006

Units used in the following figures and tables are per the below unless otherwise noted:
e Enrichment is in weight percentage U-235
e Burnup is in Mega-Watt-Days per Metric Ton Uranium (MWD/MTU)
e Power in fraction of Rated Thermal Power
e Boron is in ppm
e Cycle N refers to Cycle 23
e Cycle N+X refers to X Cycles after Cycle 23
o Cycle N-X refers to X Cycles before Cycle 23

The analysis for the enrichment recommendations for Region 25 VANTAGE+ assemblies for Maanshan
Unit 2 has been completed. The required fuel for Unit 2 Cycle N based on requirements in Reference 1 is
48 assemblies at 4.60 w/o and 12 assemblies at 4.95 w/o (plus 8 assemblies at 4.95 w/o not used in
previous cycles). The IFBA configurations for these assemblies are given in the attached Table 1. The
analysis was based on the information provided in References 1 and 2 and used the following criteria:

Cycle N-2 energy of 18240 MWD/MTU (1211 GWD)
Cycle N-1 energy of 22555 MWD/MTU (1496 GWD)
Cycle N energy of 21495 MWD/MTU (1425 GWD)
Maximum rod burnup of 62000 MWD/MTU

Maximum enrichment 4.95 w/o

EOC (HFP ARO) boron concentration target of 30 ppm
ARO F,y target of 1.495

Batch Average Burnup greater than 48,000 MWD/MTU

PN R WD =

It was also necessary to analyze Unit 2 Cycle N-1 based on Taipower’s Energy Utilization Plan (EUP),
Revision 54A (Reference 1) to confirm that the onsite inventory would still be acceptable. Below are
detailed results of the analyses.
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Unit 2 Cycle N-1

This analysis required regenerating a 3D ANC model for Cycle N-1 based upon onsite inventory and the
latest EUP energy requirements. The Cycle N-1 results are shown in Table 1 and the results indicate that
65 feed VANTAGE+ assemblies with 7964 IFBA rods are required. Additional Cycle N-1 results follow:

Cycle N-1 Length: 22555 MWD/MTU

End of Cycle boron concentration: 42 ppm

HZP MTC @ BOL.: 3.518 pcm/°F (nominal window)
4.018 pcm/°F (short window estimate)

ATWS MTC: -7.632 pcm/°F (nominal window)

-7.132pcm/°F (short window estimate)

Maximum pin burnup is 58145 MWD/MTU at EOC for Cycle N-1. Please note that the values for
Shutdown Margin (SDM) and End of Life (EOL) Hot Full Power (HFP) Moderator Temperature
Coefficient (MTC) reported in Figure 6 are not explicitly calculated until the Reload Safety Analysis
Checklist (RSAC). Based on historical performance, it is anticipated that they will meet the specified
limits for the recommended Loading Pattern (LP).

Note also that the EOL boron concentration of 42 ppm exceeds the requested value of 30 ppm. The cycle
energy for Cycle N-1 was greatly reduced from the time of enrichment setting (for Region 24), so the feed
batch will provide more energy than is now required. In order to mitigate this issue, eight feed assemblies
were held out from Cycle N-1 to be used in Cycle N instead. Loading patterns holding out an additional 4
once burned assemblies were examined for Cycle N-1; these patterns could not meet required safety,
energy and CIPS parameters, and particularly peaking factors.
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Unit 2 Cycle N

The Unit 2 Cycle N results are based on a 3D ANC model and are documented in Table 1. The results
indicate that 68 VANTAGE+ feed assemblies with 7648 IFBA rods are required for Maanshan Unit 2
Cycle N.

The recommended fuel requires 48 4.60 w/o and 12 4.95 w/o fuel; also used are 8§ fresh assemblies at 4.95
w/o from Unit 2 Region 24. The 4.60 w/o fuel uses three IFBA configurations: 481, 1281, and 1561. The
4.95 w/o fuel uses two IFBA configurations: 481, and 1281. The Unit 2 Region 24 fuel also uses 128I.
Other Cycle N results follow:

Cycle N Length: 21495 MWD/MTU
End of Cycle boron concentration: 28 ppm
HZP MTC @ BOL.: 1.930 pcm/°F (nominal window)
2.430 pcm/°F (estimated for short window)
ATWS MTC: -9.096 pcm/°F (nominal window)

-8.596 pcm/°F (estimated for short window)

Maximum pin burnup is 57794 MWD/MTU for Cycle N. Please note that the values for SDM and EOL
HFP MTC reported in Figure 11 are not explicitly calculated until the RSAC. It is anticipated that they will
meet the specified limits based on historical performance for the recommended loading pattern.

Fuel Management Results for Maanshan Unit 2, Region 25

e All energy requirements are met according to EUP Revision 54A in Reference 1.

e Region 25 discharge burnup is estimated to be 49476 MWD/MTU.

o 60 VANTAGE+ feed assemblies (plus 8 Unit 2 Region 24 assemblies) are required for Cycle N. The

enrichment split has been optimized for required energy: 48 4.60 w/o assemblies and 12 4.95 w/o
assemblies.

e Calculated feed region sizes for Cycles N+1 and N+2 are given in Table 2.

e Accumulative region burnups and discharge burnups are contained in Tables 2 and 3. There are no
cycles with a maximum assembly burnup under an RCCA that is predicted to be greater than 57000
MWD/MTU. Note that Table 2 gives the maximum fuel assembly burnups for all assemblies in a
given cycle, not just those in RCCA locations.

e Loading patterns and other operational data are given in Figures 1 to 15. Power Distribution Data,
Expected Thermal/Reactivity Performance data, and the Depletion Summary are given only for Cycles
N-1 and N.
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Fuel Management Justification for Maanshan Unit 2, Region 25

The feed requirement from the fuel bid (Reference 2) for Cycle N was 64 assemblies. There were 24
assemblies at 4.60 w/o U-235 and 40 assemblies at 4.95 w/o U-235. The bid used 4928 IFBA rods to help
control peaking and improve power distribution. The bid feed batch operated at a power level of 2775
MWth for 21371 MWD/MTU. The average batch discharge burnup for Regions 21-25 for the bid was
51996 MWD/MTU.

The best estimate feed requirement for Maanshan Unit 2 Cycle N is 68 assemblies, of which 48 are 4.60
w/o U-235 and 20 are 4.95 w/o U-235 (the latter include 8 assemblies from Unit 2 Region 24). The Cycle
N enrichment setting requires the use of 7648 IFBA rods to help control peaking and improve power
distribution. These enrichment setting feed assemblies achieved a cycle length of 21495 MWD/MTU at an
uprated power level of 2822 MWth. The average batch discharge burnup for Regions 21-25 for the EUP is
49951 MWD/MTU.

The differences between the fuel bid and enrichment recommendations as well as justification are as
follows:

1. Feed Region Size Difference

Cycle Bid Feeds EUP 54A Feeds* Bid Energy EUPS54A Energy
(4.60/4.95) (4.60/4.95) (GWD) (GWD)
N-2 64 (24/40) 60 (16/44) 1422 1211
N-1 65 (32/33) 65 (41/24) 1422 1496
N 64 (24/40) 68 (48/20) 1422 1425
N+1 65 (32/33) 69 (13/56) 1422 1496
N+2 64 (24/40) 72 (48/24) 1422 1513

*This value includes any assemblies from other regions and/or units; it reflects the number of
feeds for the given cycle, which does not always correspond to the number of assemblies in the
fuel region. See Table 3 for number of feeds by fuel region.

a. The current EUP predicts a much higher energy requirement for Cycle N-1 than the bid. This
means that once burned fuel will be less reactive in Cycle N, requiring more feed assemblies
to help compensate.

b. The current EUP has large cycle-to-cycle variations in energy, whereas the fuel bid had the
same energy requirement in every cycle. The large variations seen can reduce fuel utilization
and therefore require more feeds than a more stable set of energy requirements.

c. Despite cycle-to-cycle variations, the sum of feeds required predicted by the feed compared to
actuality is relatively consistent. Over Cycles N-2 through N+2, the enrichment setting uses
2.4 more feeds per cycle at a slightly lower average enrichment (4.78 w/o EUP vs. 4.80 w/o
bid). This is reasonable for a EUP that has an average cycle energy requirement 0.44% higher
than that in the bid with much greater cycle to cycle variations in energy.
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2. Batch Average Burnup Difference

a. The Table 3 average discharge burnup of 49951 MWD/MTU (for Regions 21-25) meets the
Reference 1 requirement of 48000 MWD/MTU.

b. The high energy requirements relative to the bid for Cycles N+1 and N+2 required larger than
expected numbers of feeds for these cycles; this resulted in multiple once-burned assemblies
needing to be placed on the periphery, thereby lowering fuel utilization and discharge burnups.

c. The bid assumes equilibrium cycles of 1422 GWD. Consistent equilibrium cycles allows for
better planning and more efficient fuel management. Changes in energy requirements across
energy utilization plans as well as changes in the oscillations between cycles require changes
in fuel management that are disadvantageous toward discharge burnup.
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Table 1
Feed Fuel Requirements

Unit 2 Cycle N
Unit 2 Cycle N Energy Requirement (EUP 54A): 21495 MWD/MTU

Based on a Cycle N-1 EOC Burnup of: 22555 MWD/MTU

ASSEMBLY ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
NAMES

X101-X108 4.60 48| 8 384
X109-X140 4.60 128l 32 4096
X141-X148 4.60 156l 8 1248
X149-X156 4.95 48| 8 384
X157-X160 4.95 128l 4 512
W162-W169 4.95 128l 8* 1024

Total: 68 Feeds 7648

* These eight assemblies are Unit 2 Region 24 feeds that were not used in Cycle N-1.
Unit 2 Cycle N-1

Unit 2 Cycle N-1 Energy Requirement (EUP 54A): 22555 MWD/MTU

Based on a Cycle N-2 EOC Burnup of: 18240 MWD/MTU

ASSEMBLY ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
NAMES

W101-W108 4.60 128l 8 1024
W109-W141 4.60 156l 33 5148
W142-W161 4.95 80l 20 1600
V129-V132 4.95 48| 4* 192

Total: 65 Feeds 7964

* These four assemblies are Unit 2 Region 23 feeds that were not used in Cycle N-2.
Note that assemblies W162-W169 are not used in Cycle N-1 due to revised energy requirements, and are instead feed
assemblies in Cycle N.
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Table 2
Accumulative Region Burnups

Region # of F/A N-3 N-2 N-1 N N+1 N+2
20A 4 48043
20B 8 52287
20B 8 47645
20B 4 39773 47095 54005
21A 20 51825
21A 8 37173 53913
21A 12 38880 45690
21A 4 39510 47592
21B 16 52733
21B 4 25278 44425 51612
22A 28 29118 48062
22A 1 28686 45162
22A 12 25261 35270 46310
22B 8 27928 47401
22B 12 27285 42286 50655
22B 4 21098 47496 54506
22B 4 21067 47543
23A 4 22389 33437 42398
23A 12 24492 48767
23B 24 24411 50703
23B 4 20438 39492 47291
23B 8 20682 45981 53053
23B 4 24451 48485
23A1 8 30077 49318
24A 29 28481 51703
24A 12 30574 42912 50072
24B 12 26923 50496
24B 4 22629 46726 54136
24B 4 22748 40847 49614
24B 8 27399 52757
25A 24 27871 52008
25A 12 24043 45506
25A 8 29146 39617 47225
25A 4 28648 42727 50198
25B 8 25202 48695
25B 4 24451 44017 51538
26A 12 29590 42399
26A 1 27544 50936
26B 28 29796 54574
26B 16 24646 50109
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26B 12 28506 42163
27A 44 29692
27A 4 25717
27B 8 28571
278B 16 24381
Cycle Burnup 22285 18240 22555 21495 22605 22870
Cycle Energy (GWD) 1479 1211 1496 1425 1496 1513
Max Assembly Burnup 53269 54377 54005 54506 54136 55316
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Table 3
Discharge Burnup Summary

Region Sub- Number of Sub-Region Number of  Discharge
Region Burnup Region Assemblies w/o Burnup Assemblies Cycle Burnup
21 50885 21A 44 4.60 50147 20 N-3 51825
8 N-2 53913
12 N-2 45690
4 N 47592
21B 20 4.95 52508 16 N-3 52733
4 N-1 51612
22 48433 22A 41 4.60 47478 28 N-2 48062
1 N-2 45162
12 N-1 46310
22B 28 4.95 49831 8 N-2 47401
12 N-1 50655
4 N 54506
N-1 47543
23 49590 23A 16 4.60 47175 4 N 42398
12 N-1 48767
23B 40 4.95 50610 24 N-1 50703
4 N 47291
N 53053
4 N 48485
23A1%* 8 4.60 49318 8 N-2 49318
24 51352 24A 41 4.60 51226 29 N 51703
12 N+1 50072
24B 28 4.95 51536 12 N 50496
4 N+1 54136
N+1 49614
8 N+1 52757
25 49476 25A 48 4.60 49435 24 N+1 52008
12 N+1 45506
8 N+2 47225
4 N+2 50198
25B 12 4.60 49642 8 N+1 48695
4 N+2 51538

*Assemblies manufactured as part of a Unit 1 fuel region
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Cycle N-2 Burnup Distribution

AVERAGE ASSEMBLY BURNUP

46699

43009

48799

24675

53919

24363

21067

45323

24698

48804

24725

48616

47357

23796

41893

49258

24680

48642

24746

47406

20337

46279
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47515
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21098 45469
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47095



BURNED FUEL: PRIOR CYCLE LOCATION, PRIOR CYCLE

FEEDS  : ENRICHMENT, IFBA
Locations Specified Below in Quarter Core

1
1 4.60
1561
2 (3,3)
21
3 4.60
1561
4 (4,4)
21
5 4.60
1561
6 (3,1)
21
7 4.60
1561
8 (7,1)
21

*Region 23B2 assemblies. Note that these have a different number of IFBA rods than the eighth-core

partners.

2
(3,3)
21

(5,5)
21

(6,2)
21

4.60
156l

(4,2)
21

4.60
156l

4.95*
48|

(2,2)
21

Westinghouse Proprietary Class 2

Figure 2

Cycle N-1 Loading Pattern

3
4.60
156l

(2,6)
21

4.60
156l

(6,3)
21

(7,2)
21

4.95
80I

(6,5)
21

4
(4,4)
21

4.60
156l

(3I 6)
21

(6,4)
21

4.60
128

4.95
80l

(5I 1)
21

4.60
156l

(2,4)
21

(2,7)
21

4.60
128l

(4, 6)
21

(7,3)
21
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6 7
(3,1) 4.60
21 1561
4.60 4.95
1561 80!
4.95 (5,6)
80l 21
4.95 (4, 7)**
80l 21
(3,7)

21

(7,1)
21

(8 1)
21

** These assemblies are in their fourth cycle; they will be replaced with third-cycle fuel in the actual LP.

ASSEMBLY ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
NAMES

W101-W108 4.60 128l 8 1024
W109-W141 4.60 156l 33 5148
W142-W161 4.95 80l 20 1600
V129-V132 4.95 48| 4* 192

Total: 65 Feeds 7964

* These four assemblies are Unit 2 Region 23 feeds that were not used in Cycle N-2.
Note that assemblies W162-W169 are not used in Cycle N-1 due to revised energy requirements, and are instead feed

assemblies in Cycle N.
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Cycle N-1 Burnup Distribution

AVERAGE ASSEMBLY BURNUP

2

24725

21026

24363

0

24675

43009

3 4

0 24746

24387 0

0 23870

23796 20337

21067 0

33627 44425

5 6
0 24698
24680 0
21098 0
0 0

20438 41955

41893

AVERAGE ASSEMBLY BURNUP

2

48012

45706

49140

30417

51241

29904

24451

50657

3 4
29373 51521
49148 30360
29718 49739
49678 46256
47543 27801
28494 22748

46485 51612

5 6

30945 50936

51102 29676

47496 28280

27850 22629

39492 50662

50645

7 8
0 22389
0 38524
33659
47095
7 8
25273 33437
23996 46100
46344
54005



ASSEMBLY AVERAGE

.324
.382

.258
.309

.316
.383

.260
.315

.236
.323

.075
.164

.836
.060

.372
.598

2

.258
.309

.350
.443

.261
.321

.316
.385

.247
.338

.149
.326

. 945
.210

.268
.549

3

.316
.383

.259
.319

.344
.415

.330
.413

.323
.414

.242
.454

.531
.883
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Figure 4

Power Distribution Data — Cycle N-1

POWER AND F DH, BURNUP

4

1.260
1.315

1.308
1.380

1.325
1.409

1.354
1.414

1.230
1.399

0.972
1.340

0.292
0.643

5

.236
.323

.226
.315

.306
.430

.226
.402

.881
.260

.375
.770

6

.075
.164

.110
.285

.203
.413

.952
.321

.370
.763

.836
.060

.852
.098

.500
.831

.270
.615

8

.372
.598

.253
.505
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150 MWD/MTU



ASSEMBLY AVERAGE POWER AND F DH, BURNUP

1

1.227
1.262

1.065
1.115

1.331
1.403

1.240
1.290

1.397
1.455

1.162
1.236

1.017
1.208

0.426
0.692

2

.065
.115

.139
.233

.146
.206

.389
.449

.225
.278

.314
.400

.043
.323

.296
.617

3

.331
.403

.145
.204

.354
.405

.198
.256

.215
.319

.275
.446

.541
.911
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Figure 4 (Continued)
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Power Distribution Data — Cycle N-1

4

.240
.290

.383
.443

.196
.253

.195
.261

.232
.353

.977
.294

.290
.633

5

.397
.455

.212
.270

.205
.287

.230
.356

.825
.167

.357
.732

6

.162
.236

.286
.373

.250
.416

.964
.286

.354
727

.017
.208

.988
.254

.523
.882

.271
.613

5000 MWD/MTU
8

0.426
0.692

0.287
0.581



ASSEMBLY AVERAGE POWER AND F DH, BURNUP

1

1.186
1.239

0.989
1.036

1.296
1.387

1.181
1.229

1.413
1.478

1.192
1.237

1.170
1.348

0.500
0.799

2

.989
.036

.050
.149

.074
.131

.360
.443

.179
.230

.372
.460

117
.379

.338
.691

3

.296
.387

.074
.130

.311
.378

.119
171

.150
.250

.276
.442

.571
.928

Westinghouse Proprietary Class 2

4

.181
.229

.359
.442

.120
.170

.121
.193

.228
.334

.004
.279

.310
.650

Figure 4 (Continued)
Power Distribution Data — Cycle N-1

5

.413
.478

.175
.227

.150
.213

.232
.343

.828
127

.374
.736

6

.192
.237

.368
.458

.273
.435

.002
.282

.373
.736

.170
.348

.105
.369

.567
.925

.296
.641
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11000 MWD/MTU

o O

8

.500
.799

.339
.669



ASSEMBLY AVERAGE POWER AND F DH, BURNUP

1

1.220
1.275

1.007
1.032

1.258
1.313

1.111
1.137

1.311
1.361

1.140
1.169

1.222
1.345

0.596
0.889

2

.007
.032

.054
.138

.049
.080

.283
.334

.108
.139

.307
.367

.141
.334

.406
772

3

.258
.313

.048
.080

.262
.315

.081
112

.110
.195

.247
.353

.629
.924
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Figure 4 (Continued)
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Power Distribution Data — Cycle N-1

4

111
.137

.283
.335

.082
.112

.099
.169

.234
.304

.067
.278

.372
.705

5

.311
.361

.109
.140

.113
177

.237
.311

.896
.132

.447
.801

6

.140
.169

.313
.374

.252
.356

.069
.282

.446
.802

.222
.345

.152
.346

.633
.931

.359
.705

22555 MWD/MTU
8

0.596
0.889

0.414
0.755



BU

150
1000
2000
3000
5000
7000
9000

11000
13000
15000
17000
19000
21000
22555

POWER
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

PR R R R R R R R R R R

BORON
1847
1463
1471
1505
1520
1484
1387
1252
1092
917
734
548
362
180
42

FQ
.962
.698
.633
.688
.716
.731
.762
.781
.770
.739
.713
.683
. 660
.634
.618

PR R R R RRRPRR R R R R

Westinghouse Proprietary Class 2

FR R R RRRRRPRRPR R R R RP R

FDH

.470
.454
.450
.452
.452
.455
.480
.483
.478
.463
.443
.421
.405
.387
.374

FR R R RRRRRRPR R R R RPR

Figure 5
Cycle N-1 Depletion Summary for Fq, Fay, F; and AO

FZz

.293 15.
.133 4.
.130 3.
.159 2.
173 1.
176 -1.
.169 -3.
167 -3.
.163 3.
.156 -3.
.152 -2.
.150 -2.
.152 -2.
.152 -2.
.154 -3.

AO

78
92
46
95
68
11
08
95
87
35
98
79
77
87
15
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Figure 6
Expected Thermal / Reactivity Performance

Cycle No. N-1
Performance Core Design Operating
Thermal Limit Nominal Limit Limit
1. Fs4, ARO 1.483 1.495 1.62
2. FN4y, Rodded 1.501 1.555 1.62
3. Fq 1.781 2.24 2.42
Performance Core Design Operating
Safety Parameter Nominal Limit Limit
1. Shutdown Margin
HZP (pcm) >2.77 2.77 1.77

2. Moderator Temperature Coefficient (All Rods Out) (pcm/°F)

BOL HZP +3.518 +5.5 +7.0

5% of cycle HFP

(ATWS) -7.632 -5.0 -5.0
EOL HFP
Most Negative >-49.0 -49.0 -49.0

3. Boron Concentration (ppm)

BOL HZP 2031 2400 2400

BOL HFP (No Xenon) 1847 2400 2400

4. Peak Burnup (MWD/MTU)

Pellet/Rod/Assembly 58145 62000 62000

o/ X /0O



FEEDS

: ENRICHMENT, IFBA

Westinghouse Proprietary Class 2

Locations Specified Below in Quarter Core

Figure 7

Cycle N Loading Pattern
BURNED FUEL: PRIOR CYCLE LOCATION, PRIOR CYCLE

CE-13-387
June 11, 2013
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7
4.95
128l

4.95
48|

(2,4)
22

(3,5)
22

1 2 3 4 5 6
1 (1,1) (3,1) 4.60 (3,3) 4.60 (7,1)
22 22 128l 22 156l 22
2 (3,1) 4.60 (2,6) 4.60 (4,5) 4.60
22 128l 22 128l 22 128l
3 4.60 (6,2) 4.60 (3,6) (2,7) 4.95
128l 22 156l 22 22 128l
4 (3,3) 4.60 (6,3) (4,6) 4.60 4.60
22 128l 22 22 128l 48|
5 4.60 (5,4) (7,2) 4.60 (6,4) (8,1)
156l 22 22 128l 22 22
6 (7,1) 4.60 4.95 4.60 (4,6)
22 128l 128l 48| 20
7 4.95 4.95 (4,2) (4,4)
128l 48] 22 22
8 (5,1) (5,5)
22 22
ASSEMBLY ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
NAMES
X101-X108 4.60 48| 8 384
X109-X140 4.60 128l 32 4096
X141-X148 4.60 1561 8 1248
X149-X156 4.95 48| 8 384
X157-X160 4.95 128l 4 512
W162-W169  4.95 128l 8* 1024
Total: 68 Feeds 7648

* These eight assemblies are Unit 2 Region 24 feeds that were not used in Cycle N-1.

( 5I 1)
22

(2,2)
22
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Cycle N Burnup Distribution

AVERAGE ASSEMBLY BURNUP

2

29373

29904

27801

39492

3

0

29676

0

28494

24451

0

30417

29718

0

28280

22629

0

0

46256

5

0

27850

23996

0

22748

39510

AVERAGE ASSEMBLY BURNUP

2

51388

27912

52923

28590

51261

29083

24451

47291

3

28579

52769

28201

51659

48485

27339

43886

53031

28648

51539

46726

26651

21630

53200

5

29083

51380

48291

26802

40847

47592

25273

33437

6

49948

29209

27459

21908

42398

7 8
0 30945
0 45706
30360
47496
7 8
26040 41024

24363 52906

43827

54506



ASSEMBLY AVERAGE

1

.064 1.
.098 1.

.085 1.
.141 1.

271 1.
.329 1.

.125 1.
167 1.

.239 1.
.303 1.

.166 1.
.252 1.

.101 1.
.322 1.

.427 0.
.690 0.

2

085
141

247
306

117
166

293
357

152
213

258
328

109
391

339
678

3

1.271
1.329

1.121
1.172

1.249
1.331

1.209
1.298

1.239
1.363

1.192
1.361

0.604
0.957
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Figure 9

Power Distribution Data — Cycle N

POWER AND F DH, BURNUP = 150

4

1.125
1.167

1.298
1.364

1.217
1.306

1.277
1.401

1.216
1.352

0.996
1.304

0.306
0.685

1.
1.

5

239
303

.160
.224

.253
.377

.228
.359

.874
.232

.367
.752

1.
1.

6

166
252

.270
.342

.205
.374

.020
.325

.418
.828

1.
1.

7 8
101 0.427
322 0.690

.107 0.311
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.963
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.685
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Figure 9 (Continued)
Power Distribution Data — Cycle N
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ASSEMBLY AVERAGE POWER AND F DH, BURNUP = 5000 MWD/MTU

1

0.977 1.
1.004 1.

1.033 1.
1.101 1.

1.345 1.
1.405 1.

1.109 1.
1.143 1.

1.363 1.
1.413 1.

1.170 1.
1.246 1.

1.193 1.
1.370 1.

0.438 0.
0.710 O.

2

033
101

304
372

088
135

348
408

114
166

367
435

141
424

341
683

3

1.345 1.
1.405 1.

1.092 1.
1.140 1.

1.310 1.
1.353 1.

1.101 1.
1.148 1.

1.141 1.
1.222 1.

1.258 0.
1.405 1.

0.604 0.
0.964 0.

4

109
143

353
412

106
154

135
228

217
327

981
276

300
671

5

1.363 1.
1.413 1.

1.119 1.
1.174 1.

1.152 1.
1.233 1.

1.228 0.
1.334 1.

0.814 0.
1.148 0.

0.349
0.707

6

170
246

377
448

268
416

998
290

390
772

7

1.193
1.370

1.139
1.430

0.605
0.968

0.302
0.669

8

0.438
0.710

0.315
0.644
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Power Distribution Data — Cycle N

Figure 9 (Continued)

CE-13-387
June 11, 2013
Attachment 1 Page 24 of 31

ASSEMBLY AVERAGE POWER AND F DH, BURNUP = 11000 MWD/MTU

1

0.952 1.
0.972 1.

1.007 1.
1.070 1.

1.342 1.
1.405 1.

1.078 1.
1.106 1.

1.378 1.
1.447 1.

1.147 1
1.214 1.

1.230 1.
1.408 1.

0.464 0.
0.737 0.

2

007
070

306
380

061
100

340
406

084
133

.377

451

148
403

361
703

3

1.342 1.
1.405 1.

1.064 1.
1.104 1.

1.322 1.
1.386 1.

1.059 1.
1.096 1.

1.106 1.
1.179 1.

1.289 1.
1.439 1.

0.621 0.
0.954 0.

4

078
106

342
408

063
100

096
175

240
342

006
271

319
689

5

1.378 1.
1.447 1.

1.087 1.
1.137 1.

1.114 1.
1.185 1.

1.246 1.
1.350 1.

0.828 0.
1.129 0.

0.370
0.724

6

147
214

382
456

293
444

017
280

410
782

7

1.230
1.408

1.143
1.405

0.621
0.955

0.320
0.682

8

.464
L7137

.333
.663
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Power Distribution Data — Cycle N

Figure 9 (Continued)
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ASSEMBLY AVERAGE POWER AND F DH, BURNUP = 21495 MWD/MTU

1

2

3

4

5

6

0.980 1.008 1.294 1.041 1.313 1.105

0.994

1.008
1.051

1.294
1.342

1.041
1.062

1.313
1.365

1.105
1.162

1.228
1.355

0.528
0.780

1.
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.280
.331

.039
.066

.289
.338

.054
.095

.314
.371

.145
.336

.412
.748

1.

342

.041
.069

.290
.344

.044
.090

.091
.170
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Cycle N Depletion Summary for Fq, Fay, F; and AO
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Figure 11
Expected Thermal / Reactivity Performance
CycleNo. N
Performance Core Design Operating
Thermal Limit Nominal Limit Limit
1. Fsn, ARO 1.463 1.495 1.62
2. FN4y, Rodded 1.484 1.555 1.62
3. Fq 1.765 2.24 2.42
Performance Core Design Operating
Safety Parameter Nominal Limit Limit
1. Shutdown Margin
HzP >2.77 2.77 1.77

2. Moderator Temperature Coefficient (All Rod Out)

BOL HZP
+1.930 +5.5 +7.0
5% of cycle HFP
(ATWS) -9.096 -5.0 -5.0
EOL HFP
most negative >-49.0 -49.0 -49.0
3. Boron
Concentration
BOL HZP
1877 2400 2400
BOL HFP (No Xenon) 1697 2400 2400
4. Peak Burnup
Pellet/Rod/Assembly 57794 62000 62000

Oo/x /0



BURNED FUEL: PRIOR CYCLE LOCATION, PRIOR CYCLE

FEEDS

: ENRICHMENT, IFBA
Locations Specified Below in Quarter Core

Westinghouse Proprietary Class 2

Figure 12
Cycle N+1 Preliminary Loading Pattern

5
4.95
156l

( 3I 6)
23

(4,6)
23

4.60
128

(7,2)
23

( 6I 2)
23

1 2 3 4
1 4.60 (7,1) 4.95 (1,5)
156l 23 156l 23
2 (7,1) (2,7) (4,5) 4,95
23 23 23 156l
3 4.95 (5,4) 4,95 (3,1)
156l 23 156l 23
4 (5,1) 4.95 (3,3) 4.60
23 1561 23 128l
5 4,95 (6,3) (6,4) 4.60
156l 23 23 128l
6 (2,2) 4.95 4.95 4.95
23 1561 128l 48|
7 4.95 4.95 (2,4 (81)
128l 48| 23 23
8 (5,5) (3,7)
23 23
ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
4.60 128l 12 1536
4.60 156l 1 156
4,95 48| 16 768
4,95 128 12 1536
4.95 156l 28 4368
Total: 69 Feeds 8364

6
(2,2)
23

4.95
156l

4.95
128l

4.95
48|

(2,6)
23
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4.95
128I

4.95
48|

(4,2)
23

( 4I 4)
23

(5,5)
23

( 7I 3)
23

Note that feeds are not assigned assembly IDs for Cycles N+1 and N+2 since this fuel is not being
manufactured.
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Figure 13
Cycle N+1 Burnup Distribution

BOC AVERAGE ASSEMBLY BURNUP

1 2 3 4 5 6 7 8

0 26040 0 29083 0 27912 0 40847
26040 24363 26802 0 27459 0 0 43886

0 26651 0 28579 21908 0 28590
29083 0 28201 0 0 0 46726

0 27339 21630 0 24451 29209
27912 0 0 0 29083

0 0 28648 41024

40847 43827

EOC AVERAGE ASSEMBLY BURNUP

1 2 3 4 5 6 7 8
27544 49559 29582 53463 31084 52295 25694 49614
49559 47830 50650 30466 52780 30488 24396 50767
29582 50526 30192 52631 47021 28601 42611
53463 30522 52485 30539 29098 23946 54136
31084 52733 46886 29132 44017 39663
52295 30518 28693 24084 39570
25694 24411 42727 48735

49614 50715



BURNED FUEL: PRIOR CYCLE LOCATION, PRIOR CYCLE

FEEDS

: ENRICHMENT, IFBA
Locations Specified Below in Quarter Core

Westinghouse Proprietary Class 2

Figure 14
Cycle N+2 Preliminary Loading Pattern
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24 24 1561 24
2 (6, 4) 4.60 (2, 4) 4.60
24 1561 24 1561
3 4.60 (4,2) 4.60 (3,6)
1561 24 1561 24
4 (6,2) 4.60 (6,3) 4.60
24 1561 24 128l
5 4.60 (3,1) (2,7) 4.60
1561 24 24 128l
6 (7,1) 4.60 4.95 4.95
24 128I 128I 48|
7 4.60 4.95 (5,4  (7,3)
128I 48| 24 24
8 (2,6) (6,5)
24 24
ENRICH #IFBA #ASSEMBLIES TOTAL IFBA
4.60 128l 24 3072
4.60 156l 24 3744
4,95 48| 16 768
4.95 128l 8 1024
Total: 72 Feeds 8608

( 1I 7)
24

4.60
128I

4.95
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48|

( 4I 4)
24
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4.60
128l

4.95
48|

( 4I 5)
24

(5,5)
24

( 2I 6)
24

(5,6)
24

Note that feeds are not assigned assembly IDs for Cycles N+1 and N+2 since this fuel is not being
manufactured.
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Figure 15

Cycle N+2 Burnup Distribution
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it 3 % 2 e it (Contract And Technical Data, CATD)

I. Project charter

I1. Fuel Mechanical Design
A. Fuel Product Description
PWR, 17X17 OFA, Vantage+, Z+2, Rod OD 0.360
B. Fuel Feature
* W-SSS fuel
* High burnup plus > 50,000 MWD/MTU
* Removable Top Nozzle, RTN
* TNBB Screw (718 Alloy)
* Jedinstvo Bottom Nozzle
* Debris Filter Bottom Nozzle
* ZIRLO Clad
* Oxide Coating on Clad
* Variable Pitch Plenum Spring
* ZIRLO Mid Grids
* Top Grid with low cobalt sleeve
* Protective Grid (P-grid)
* ZIRLO Intermediate Flow Mixing (IFM) Grids
* ZIRLO Guide Thimbles & Instrument Tubes
* Z+2 Guide Thimble Design

Rod types
ADU  Dblanket: Solid length: 6” enrichment: 2.6 IFBA: N/A
IFBA  Dblanket: Annular length: 6” enrichment: 2.6 IFBA: 1.5X
Note: Final information is provided via the CLP



I11. Reload Design Requirements
A. Reload energy requirements
Cy23 - 1532 GWD (EUP50)
B. WH reload scope
WH responsible for the design of each reload region core design, T/H design,
fuel rod design, LOCA, non-LOCA, MCA
Document: FSAR or design basis document updates
WH NDR, POP or NuPOP
WH Rod Swap
WH MCA for enrichment setting
C. Reload Schedule Contractual Requirements
SSD: 02/01/2014

Items Action Due

# of assy. and enrich EPM EDD -11m
Final design parameter drawing PM FDD -6m
DI meeting EPM SU -4.2m
RS&LC, RSER and RSAC EPM SU -6.5m
DI meeting doc. EPM SU -3.8m
Preliminary LP EPM SU -3.5m
Final LP EPM SU -3.0m
RSAC EPM SU -2.0m
Draft RSE and COLR EPM SU -2.0m
Final RSE and COLR EPM SU -1.3m
NDR, OCAP and TOTE EPM SuU -14d

FDD: Final Fuel Delivery Date
SU: Startup Date

D. Special Customer Constraints or Requirement

Items Contract
MCA 17.3
Training 17.4
Kick-off meeting

auditor 17.4.6
Safety Analysis 17.4.2
Repair/rework 9.3.A




Special Customer Interface Requirements & Corresponding Schedule

SU: 4/16/2015

Items Action Due
Monthly report (9.1.3.D) PM/EPM | 14™ each month
Training (17.4) TPC SU -9m
Updated MAQP’s PM M -2m
Procedure list of fabrication (9.1.3.C) PM M -2m
Manufacturing schedule (9.1.3.E) PM M -60d
Updated sub-suppliers list PM M -2m
Change sources of material or component PM Change -90d
Change Appendix C design description PM Change -90d
Schedule of sub-supplier audits (9.2.B) PM Audit -90d
Annual audit plan, update and report PM As issued
NRC inspection report PM As available
10CFR21 and C10CFR 50.55(e) (9.3.B) PM/EPM | Within 3d
Certificate of insurance PM annual
Meeting minutes PM/EPM | Meeting +15d
Presentation on reload design core EPM Prior each SU
monitoring system and power maneuvering
techniques
Tech report methods/mech design (17.2.B) | EPM Conv.& pellet
-90d
Mechanical design (17.2.B) PM/EPM | Conv.& pellet
-30d

Special Contractual Licensing Commitments & Corresponding Schedule
Special Contractual Engineering Requirements & Corresponding Schedule

PMM (NF-TWP-07-88 Rev.D)




IV. Other Contract Requirements and Conditions
A. General Quality Requirements
WH Quality Management System (QMS)

B. Site Services Requirements refueling support
Technical phone support (availably 24hr/7d)

C. Warranties

Items Warranties

Mechanical integrity 57000 MWD/MTU (LD)

Workmanship and materials Repair or replace

Full rated thermal power 2775 MWt +1.7% (LD)

Gross mechanical failure 57000 MWD/MTU
Find/fix it and approval by
ROC-AEC or LD
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