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SE DA AR THARE R ZHEFRIEET L Ra R
T5%h R A& R EH A KBTI - EERARIECEE - ZBBE - AR
BAf BORAHIE B oA F @l AT AR R T T5% ) RIE R EHR
Z R BRREZEE LA ASMRFMERAZER o BWIE SR At R
HEEEERIFE B X FLRAT ¢
— s as

#& 3% GE 30+ DBR-0027170(4w 4 2) » 4 — B 2 Stk R JE Vg iE 48
B 15%3h F 8 80%ME SR E C BN AP E ST
(—)"& 4t % 14 8] % (Jet Pump Sensing Lines, JPSLs)
BB RIRE B 996 RPM BF » #E 869 — R L IRZAESR F
(Vane Passing Frequency, VPF) % 83 Hz -
(WFE—BABE
H %% kK 10 Unclamped JPSLs 84 % — 42 X 48 & #¢ 42 Hz
%1t%] 59.7 Hz - Clamped JPSLs (1,3,8,9,10,11,13,18,19 #= 20)&4 5
—#BXIAE AL 61 2] TTHz X P44k - Rk AW E —BXBAE A
77Hz - &3 7> 996 RPM(83Hz) & #> 77Hz » A7 LLi& A JPSLs ik &4 F
28 o
QF A BE
Unclamped JPSLs &4 5 —#% X 38 £ 34 57 139.3 Hz » Clamped
JPSLs # 5% — 4 XHA £ 57 178 Hz - B R HMNBERERE
% 996 RPM B} #f JE 9 — R L3Rk JEHE & 83Hz -
(=) HE b a4
RIEAZ — A E A B o) R PLE R B b8k 0 SFERBE
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Ve 4R FE RN TS% T F 8 80%E SR EX e ERAFFA A
A LB EK T 3 64 AR %(10,000 psi 0-peak) » &34 %
VPF Ba% & 2t R A "E5 & 18R] %E (Jet Pump Sensing Lines,
JPSL)fuvg 4t & iR % % ## 4 (Jet Pump Riser Braces) > £ & JPSL
Z R T () B SR RS A — BCE S R A RE X E —

B AKESE R S5 200 Hz > B sbi ek R 83 Hz ¢ VPF > 48 %
A BRI E 996 rpm BF L & IR B AE o

YRR LA L3RS ROBYENE M 8B 75%3) & 41 80% I SR E

Fo BB ZR IR E 996 rpm B 3 & & A VR 8% 5 4Rk 8 (Flow Induced
Vibration) % f5] 78 o

= B A

2RI EIERE T5%h FRE R ERIBH R BB ERR

Areva 2 ) FEARHEAL — B 2 AR 3t X2 M HIRE 0 £ 106 £ 4

A 26 B A% M E CHEF T 11750 MWA/MTU » 37 6938 88 5 X & T4T
B Go A 3) > AR RER FIAER TP 3 BAEL S SHRE S
A EFE:

(—) EEAMRFEAR T #B3% 12723.7 MWA/MTU. »

(=) #KRE R B 0 e RIRAE 5 A R 7T 4218 54.0 GWA/MTU #2

(=)

58.7GWd/MTU. -

AR I IRE] 100%7) & B IE S 234 6 F K A E 2t

ARG PTG



M B TR RA e S B B #2 X POWERPLEX 4% b & B 47
W2 BI85 T AR %42 A 69 AR (PREDICT)# X 6 R ARk 89
W EIRSE O LR EERRAGEEHBHEAAR B FAOBITE

FZ— e
. RHERERRE RS
(— )RR E 4
L ABAHZASKERE T R 05983 (L 100%R& 75%3 F 34 /5
ThitszE o i EFE:
a. P48 eF > 8 2 4 Gland Steam 3 £.5 ° B Gland Steam & 7
4 035 kg/em™~0.4 kg/em® AR &I A5 B EAt ERER
b. B4R TR A~ 1S EA)BIEYE v ik B AR AR E AR
BB ERERBRELs A ERACHIIGE X EREARBEIA
B4 NS REZXBAEY LA TRE 15
Be 40 i T2 o
2. BEEKREEF R E R E 4 & X Sensing Line B K43 %
CERER 40T
a. RZREZIE CEERG  RIEME 75%7) R E 85 15 SR F 44
42 80%~100% & R i & o
b. HEEEIE 44 T5%HF BAERE > RBEFE 60267 "HBE
S04k MRS REE A~ B 2 M-Ratio » it 4§ B R AR 42
DHTHI R
3. ERIEHZ R



o ZKH T0%ME L BlRIE IS SR IT 0 7T At 3 Ak 91 K% 41 B
C31-FOO1A/B %) - EREH 4o T
. MR T5%3 RE R > T 8 R A KR HIE SRR R
Y8 98 8 BE Ao 3R E B KA AL I 88 % 2h R AR T0%E 2 -
4. BaBRF TS%HFERHARERZIDE
I TS% D RIELER  ARAREG BT » FHEAMKEBIARK
F£(99.99%) R % %% - 858 /LiEeRIE & FA:
a. 5B L HE B huik B AARIRE F S8 -
b. BHIAMARRM LB A FoF LB B oS Bom AR -

(=) r8 M afes FI18

48 7] e ]

Mtk | 1. RBERIATHE OB E R

a. ZIRARKELF T5%Bah R /B0 B SR EER (LB ATH
8990 HE SR B E 4 809% » BAEA 3 ik hlis 0 HE M
HEEEH T5%) -

2. BB THAMZZARE KB EHI  BHRIBLE
BBEEEGFREZEHE  UREBRIFE R -

WA |BERBBIEAR - FKRR - EHRER S -

TR | 1. FEREIH B E I 5% B AL Gland Steam #1/#2 4 75 E 4
AR > B E 9 E IR R 8k
2. 3,35 MCC # 3% Gland Steam #1/#2 &R R R2EH A B &

4 ’J‘ ET naé—? % /}lL

R | EAREAKIEHIR] C31-FOO1A/B AR AR




&Eeén | 1. M3 051 Bh A 9L hv3g B A7 Gland Steam #1/#2 34 7. 5 3£ 42

AR o

2. BIEAMRIRY F SR -

(=) EHEIERBEHR

l.

42 A& OPER-05 "534 /e & |0 E4 B JUTT 21478

a. #%4 DEH VALVE MODE & SEQUENTIAL 2t & SINGLE MODE i
-

b. Bx# % 2 4 Gland Steam 3k £ ° B Gland Steam /& /7 445 % 0.35
kg/cm®~0.4 kg/cm” -

c. 85% 7h % £ A4 8 > 4 COND. DEMIN % % £ &1 A COND.
DEMIN & /R 4 8¢ e

A Gland Steam 3 &5

a. ¥4 2 4 Gland Steam #h £, * B A 445 4 0.35 kg/em’~0.4 kg/cm®
LATE AR R BB ER -

b 4 AT A A A ) ERBEAREER S o I
WaERE - SEERIE o

B AKR

BFHRE T5%HFABELH  RELFZ 60267 " 58 E#204k |

H B4 R A - B 2 M-Ratio » 3t #5 B RHR AR 48 047 F) o

£5) K 4 ]

a. 4E¥F 75%zh FiE 4

b. & {E 3 o5& E T KA G

AMER S



ERAMERSH > AR FHLN BhERaAR -
6. T5%AR T oh FEMZ A > SHEHRBTRI  EAE R RS
A BB A A& TR
7. BREFGEN > LIERFRF @K A
(m)#1 EPRI-300200612 3% 2 Lt ¥ 547
EPRI-300200612 #k %2 B 8 £ TR E AR AIFREEE » £
Fe kAR AR ARES M A MIREAS T WA E T ) FE# (Flexible
Power Operations)B§ A7 & $ATZ 4 % ~ WA ER - KEH—
2 BRMAF AT R TS%Z S EABERBEX > REAH
EPRI-300200612 #R &4 il 2 ¥ 8 o) F 1 E 4% - ABIME L FHFE L
R & 2o
9. AR B LR
R BB BWRVIP-182A 2 " &7 ¥ 447" (5% BWRVIP-194 Appendix-B) * 4
B h R BT MSL R F T 25 4 ok 23R (BWRVIP-182A #% A i
% > acoustic excitation) o F ik &3t B 75%F 2 1f % (1380MWt) 74 54,74
¥ F MSL % % Strouhal Number (S){& & Z AT LA#8 ] F ;23 & 1775MWt
Z MSL % % Strouhal Number (S){& EL ¥} - 4&4% BWRVIP-182A % S /-7
0.25~0.60 (So)fs] » #tA 7T Acdd 4 Bk £k -

B A AT EIRIL 569 £ & 48 A Strouhal Number (S) » & &40 T
S =a (d+r) / (4LU)= f1(d+r)/ U
Hog

Sif
fn”i
{SE\_

a
d= i%‘(ﬂde branch) /g /&
= XERORZH B FE - (RFEAA0)

U = MSL % B2 3% & (nominal velocity)
8



fl=a/dl R K HEIRAF

B — B Af 4 T

MSLID D=17.938in. ¥4&=8.969 in.

SRV %% ID d=6.813in.

SRV %% # MSL #.w 4 % flange & E=2ft 1in. (& & 2.33 ft)

SRV nozzle & E=7.9in.

d/D=0.38

SRV %4 E & L=2ft1in.-8.969 in.+ 7.9 in. (2.33 ft- 8.969 in.+ 7.9 in.) =
23.93in.(26.9in.) =60.8 cm (68.3 cm)

(—) 1775MWt 3 & szt 4
1775MWt 5 %€ 4§ total steam flow = 3445 T/hr = 94462 m3/hr,

U=40.23 m/s = 132 ft/s
a= B ik=490 m/s = 1607 ft/s

f1 = a/4L = 201.5Hz (179.4Hz)
¥ 1775MWt oh F3Ede > F ¢ (32 NN A HENE K SRV X & X 14)
S=f1d/U=201.5x6.813+12+132=0.867 (0.772)

(=) E BN 75%zh % :E 32 (1380MWt) & :
75% 3z % & 22 MSL flow = 2563ton/hr =711.94kg/sec,
Kﬁ”ﬁ'@ﬁ 71 =65.724 Bar(67.02 kg/cm2) & ;& F (MSL to turbine temp) =
282° , ABEE ik a=492m/sec
B % p=34.76 kg/m3; MSL & @# A=0.163m’
4% MSL flow m =(711.94kg/sec)/4=178 kg/sec
pU=m/A
U (steam speed in MSL) =31.41 m/sec
REEIRIAE fl=a/4L BN R BE &% a > 3 75%3hzh £ T acoustic
response frequency for the SRV/side branch £ 3x 8 %= 180.1 Hz~ 202.3
Hz -
Strouhal NumberS = a (d+r) / (4LU) = f1(d+r)/ U JE b 1/ U(BF 3R 48 %
/steam speed in MSL)



ot AT 5% B F 2
S(SRV-A)=0.99; S(other SRV)=1.11

IR BT B 4 R AT 0 A — BOE R 5% ah R T Ed R AR
<F &4 Strouhal Number 2 0.99 47 & #> BWRVIP-182A = So #3414 0.60 »
HOR &84 MSL A%k ik 2 B 78 B b4 R €% 4 Steam Dryer k2
Fo] 7 ©

B &%

—~ DR AR BN REARRERFZ ARG Y (AT 5% F
RTERERE MMABEFTAYREZIRE  TAMAMERFEAM
BEREISRAE > ERABRFRFHFREIIBRE 0 A% H
M8 T5%h BT SE o8 o

AR EBERSRBBIFRREFE  REHME AR R
FE I R EAEE H @ ATIS 0 BHRAR EPRI-300200612 34 %
HEEREELETE  BREAE R aRFE 75% HhEBTER AN

SRR A MR o
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k1. 3t4H

BB F RGN ThHFRTERZ IR L BOLBRA

— ~ &k

106.04.29 01:17 =354 PA46 44K » 02:35 2 T5%3h % » 02:49 4 < R E>80% -
B AT 445 T5%%) & B <R E>80%E % -

= EREH BRI

:i; ER24¥% 100%h % T5%h % A

1 BEMEE N 652 MWe 495 MWe To%dh & - 1e T EH

2 ¥ s 2 R4 CMFLCPR | 0. 935 0. 896 HIRABBEE > RE

3 T = 1% REZ GBS

4 | APRM 1/2/3/4 100 % 75 % PR
RIS

5 " 4+ F 78 (LOOP A) | 11570 T/H 10000 T/H EE T5%sh &2 EFRIE

6 % 4+ F %2 (LOOP B) | 10760 T/H 9590 T/H [ & To%zh 2§ RE

7 yE s £ R 14. 8 psid 10.5 psid [ & To%zh 2§ RE

8 R E 25 7K AL 92 cm 92 cm AR R
3

9 RIEZEN 70.2 kg/em® 69.0 kg/cm® Vi R 4% 5T 4% %1

10 | BHBEARARE |88.4% 74.8 % H 3 = 60%

11 | BHBEARBRE |86.2 % 72.6 % H 3 = 60%

12 | AHBAZEARS | 4#X:10 nils |4 X:9.2 mils | & AR > EHapss

13 | AEEAZBRE | X4 2 mils | 4 X:4.0 nils | B ARk EEg&ist S

14 | Core Flow 91.8 % 80.9 % Y g R B O80%4%

15 |$#RBA 0.042 kg/cm’ 0. 041 kg/em® ORI  REBBHA S

16 | #srzmMFHEE 484 C 48.2°C ORI 0 BB S

17 | #9478 R603 30.1°C 30.1°C ORI BB S

18 | dop R A KA -3.9 cm -3.9 cm EFE o ERME:-9~+2em

19 | # K& # # B | HE63-66% BB 29~31% FKASLAS A 1

11




FCV-C31-F001A

I S S

20 B & 63~66% B 29~31% TRAL A& € 4% 4]
FCV-C31-F001B
21 AE KR E 60000 1/min 45000 1/min BEKRE S
B KRR 55 KB KR E R 3R BRAS
22 8 4 6 4
1# A B3 &
ER P mAENERME
23 FABRBAEE 54 mm Hg abs 45 mm Hg abs
127 mm Hg abs
A% Gland Steam 4% TRB T LT BANA
24 5.3/9.3 A 5.6/8.8 A
.5 A/BE#RE R EERITA -
B HFE 4 0.35~0.4
25 | Gland Steam & # 0.39 kg/cm® 0.40 kg/cm?
kg/em?
Gland Steam %%t % EERY > meHNERE
26 80 cm 7&k4x vac | 80 cm KAx vac
B 25.4 cm 7K4x vac
, , WEIER > BoHNERE
27 | Atk KR 1.36 kg/cm 1. 35 kg/cm
0. 56 kg/cm®
28 AtkEnANO. 1 3RE | 2.9 mils 1.9 mils REEASIEEEHHE
29 Ak En A N0 2 K% | 3.3 mils 3.0 mils REBEASIEEEHE
30 Ak EhK 3X/3Y k% | 2.4/1.5 mils 2.6/1.5 mils REBEASIEEEHE
31 Ak Eh K AX/4Y &% | 1.2/2.8 mils 1.1/2.2 mils REEASIEEEHE
32 Ak EhK DX/DY &% | 2.8/1.3 mils 2.6/1.1 mils REBEASIEEEHE
33 Ak Eh K 6X/6Y k% | 3.6/2.6 mils 3.3/2.4 mils REBEASIEEEHE
34 A A NO. THRE | 1.6 mils 1.6 mils IRENME A A 32 4 B $0 )
35 A ANO. 8 k%) | 1.1 mils 1.2 mils REEASIEEEHHE
36 Ak ERANO. 9 4REy | 0.7 mils 1.0 mils REELAILGE) B
A NO. 1 | o
37 - 53 C 51 °C A A B TR
SRAMKE &L
38 261 C 243 °C & B A B AT R

12




CSCW 24 32 45 B

39 95.5 C 24.5 °C CSCW 24 3 42 % #2768 38 Ao
oo vg
TBCW #k 3% 4 35
40 28 °C 927 °C TBOW 24 3 4 % #2738 v
dog e
E - W R NG
4 | 2SERANE ELBSmpA | BV E 4 mER
Jm
42 BB BE 120~129 °C 90~100 C BT M E S AR AS 3 3 o
43 | A TEE 214 C 201 °C 2 TS%( K RN 5

2 EHRIE

=~ A2 %3 518 78] (PRM) $2 it @& 38 35 %8 43 18 8] (ERM) tb 4 38R -

ZeMd 100% R HERE T RBTES B LESAETRER S

HERBT MAHAHEEREYRNER IR  REHRBEHKRIN  Aaas

AR | B RARRS 100%h % T5%%h & A

1 R 512 |/ D11-K615 12 cps 10.1 cps BERK > HEEEBE -

2 R E R R B R 0.14 mR/h 0.13 mR/h HIRBE B D E
D11-R605A .14 mR/hr | 0.13 mR/hr BAMRR - HBBEREDE -

4 SJAE J& s D11-K635A 1300 cps 850 cps BEBR > HEBRELE -

5 SJAE & s D11-K635B 1000 cps 580 cps BEBK > HEBREELE

6 SJAE & s D11-K635C 800 cps 500 cps BEER > HBRELE -

7 *3# ® D11-K600A 9.3 cps 8.7 cps EF o AR 23348 980 cps

EFEHHE HEBERED

8 F 2  DI1-K600B 8.3 cps 8.5 cps .
Ak B @ R RM-HV-17

9 74 cpm 71 cpm EF o BRI E4R4E 300 cpm
kL P 38
A B B @ R

10 0 cpm 0 cpm EF o BN L4844 100 cpm
RM-HV-017 =afr:a
A @R

11 75 cpm 61 cpm BEBRIK HEBEELZE -
RM-HV-018 #¥krdz:a

12 | A Mm@ R 20 cpm 12.6 cpm AR HRBREDYE -

13




RM-HV-018 &tfx:a
13 | B¢k ¥Esx DI1-K604 40 cps 38 cps BHESAR  HIBRBERBE -
Reactor building
14 cooling water loop-A | 3.9 cps 3.5 cps BEBR HEBEIEEZHE
monitor D11-K606
Reactor building
15 cooling water loop-B| 3.4 cps 3.2 cps EF o BN E4RME 16 cps
monitor DI1-K613
Fi A ERM 48 8] % iE % & %16 >
0.048~0.079 | 0. 048~0.079
18 P & 3R 55 #3844 18 8] ERM BARNE3RME 4. 0uSv/h > #
uSv/h uSv/h
BavE -

L Rz A AR (PRIDIEHE R - M dedyf T0hh R EHRBAATF

B HREaPE  ReATREERERAAMERD L SAREIL AR5
ERBAEZ N o R4 TOhh R ER T RPERKAERE

14
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004MN267 5RO
GEH PROPRIETARY INFORMATIOMN - CLASS I

IMPORTANT NOTICE REGARDING THE
COMNTEMNTS OF THIS REPORT

Please Read Carefully

A. Disclaimer

The only undertakings of GE Hitachi Nuclear Energy (GEH] respecting information in this
document are contained in the contract between the company receiving this document and
GEH. Nothing contained in this document shall be construed as changing the applicable
contract. The use of this information by anyone other than a customer authorized by GEH to
have this document, or for any purpose other than that for which it is intended, is not
authorized. With respect to any unauthorized use, GEH makes no representation or warranty,
and assumes no liability as to the completeness, accuracy or usefulness of the information

contained in this document, or that its use may not infringe privately owned rights

B. Proprietary Information Notice

This document contains proprietary information of GE Hitachi Nuclear Energy (GEH] and i1s
furnished in confidence solely for the purpose or purposes stated in the transmittal letter. No
other use, direct or indirect, of the document or the information it contains is authonzed. The
recipient shall not publish or otherwise disclose this document or the information therein to

others without prior written consent of GEH.
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004267 5-RO
GEH PROPRIETARY INFORMATION - CLASS I

REVISION CONTROL SHEET

Revision Date Description

Rev. 0 Aprl 2017 Initial Release
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GEH PROPRIETARY INFORMATION - CLASS 1|

D04M2675-RO

ACRONYMS AND ABBREVIATIONS o isisssmsssam s ssssiasisiassss s s s sassas s ssssiass s ssass sy s ssss s ssassass spssiassassspssiassas

1.0
2.0
3.0
4.0
4.1
4.2

2.0

e L LT3
L SR
== ot
VI ILITIEION cuvsesrecususussecssssnsansssssssssssmssssassass e samsassas o e 445 4k b4 454 R A bS50
JEt PUMID SENSING LINES 1ootrutumsscrsssessermssessssasisssssmsassassamsassas assassscssssssssssesasssessesasssesssssssssssssasssessssssasssces

P BT O I DOMEIIES cetuustscssersmssssssecssmiamsassaes e samsmsssssss e 45 b bt R b1

e T L1 =T U

TABLE OF CONTENTS
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O04MN267 3-RO

GEH PROPRIETARY INFORMATION - CLASS

ACRONYMS AND ABEREVIATIONS

Item Short Form Description
1 [BWR Boiling Water Reactor
Z |DRF Design Record File
3 |FIV Flow Induced Vibration
4 |Hz Hertz
5 | JPSL Jet Pump S2nsing Line
B |psi Pounds per square inch
7 |RPM Revolutions per minute
g |TRC Taiwan Power Company
9 |VPF Vane Passing Frequency
10 |VSF Wortex Shedding Frequency

19
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3 k2R

AN

AREVA

Contract Mo, F.5851481-C-01

May 17, 2017
RKF:17:0383r1
FAB17-2143

JOZ CEH228 T1.2

Diractor, Department of Muclear Genaration
Tatwan Power Company

242 Roosevelt Road, Section 3

Taip=i, Taiwan, R.0.C

Dear Mr,g & 3

Transmittal of Information to Support Chinshan Unit 2 Cycle 28 Operation at Reduced Power

Ref.: 1. ANP-3441 Revision 0, Chinshan Unit 2 Cycle 28 Core Operating Limits Report,
September 2015

Ref.: 2. ANP-3442F Revision 1, Chinshan Unil Z Cycle 28 Relead Licensing Analysis, November
2016

Ref.: 3, ANP-3455F Revision 0, Slarup and Operation Report Chinshan Unit 2 Cycle 28,
Decamber 2015

Pear vour request AREVA has reviewed the option to operate Chinshan Unlt 2 at reduced core power
until the end of Cyole 28, Tha results of AREVA licansing analyses supporting Unit 2 Cyole 28 are
summarized n Refarences 1, 2 and 3. Currently the Cydle 28 exposure s approximataly 11,750
MWdMTLU. Operation at reduced core power for the remaindsr of Cycle 28 is allowad provided the
core condilions remain within the following limitations:

1. The Cydle 28 exposure does not excesd the "Licensed Exposure Limif® of 12,723.7
MWdTU (Table 2.1 of Referenca 3},

2, The maximwem fusl assembly exposure and the maximum fued rod exposure do not excesd
the exposure lmits of 54.0 GWAMTU and 53,7 GWAMTU, respectively (Section 2.0 of
Reference 2).

AREWA MNP

AMEVA Inc., S 101 Fom Fasldn Foed, Fiobderd v, sodis
Thel| BN 3T OO0 - LE B ST

AHEVA HE, PROFRIETARY

Tris soasamend and ary ot on mnlained orsn. & e propeiy ol AREWVA (e, el 5 s be comsitenss’ proprioiery @l confidendal mnd may sol be iopadeond or
anpied in whala o in part. Mor mey il Dedursisaed o ooibens it e sopras s wihas consosi oed pasrdusbes of BREL in sor mivy @ bo s i ety wey al s on mag
b duiriresial b AREV e Thde dostrmend md srrp copsin Ul iy ke bann mosdn =t be stumesd fo AREYVH ng, upsn rsgsss,

AR, P AT

22




fiifE3 £ 2K

May 14, 27 Page

3. After operating at reduced core power, the projected licensing basls axial power profile
must be shown o ba in complanca prior (o ascending to 100% cora power. The process
for checking compliance to the Ecensing basls axlal power is described in Section 4.3 of
Reference 3 i.e. the power in the boltom | } of the projected core average axizl power
profile at tha conditions in Table 4.5 of Refarance 3 must be greater than tha power in the

beoktom of the licensing axial powear profile in Table 4.5 of Refarance 3.
AR5 RBREBUMER

If Tatpower has any questions or concems regarding this transmittal, please don't hesitate to contact
.

Very truly yours,

Project Manager, Taiwan Condracts

(=
- Section Head, Department of Muclear Safely
A& anager, Muclear Enginearing Sacficn, Chinshan Staticn
won Head, BWR Core Management, Department of Nuclear Generation
- secton Head, Fuel Technotogy, Departmant of Nuclear Ganaratlon
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