G2 R ST A

o T e =T e

e mo ottt

9 ‘

ISSN 1001-3006
CN 51-1333/TM

«<+

2021

$35% S5 1398

R R o N

DONG FANG DIAN QI PING LUN

o RERBIRFEZIWKRAIT. BE (CA-COME) HUTMTTHAT!
o (FEFAPAHGZE TN EIEECAICED)) HATHIF

o (HAHIE-HFHTE) 23R

o (hEROHEATIEE)EEE) TR

o (PXRHZHITIEIERE) (HEEW ) 23R

o ( REHTIEXEIER(CIFD)) 23R

ISSN 1001-9006

LGN i I —
217

ALY M e h T a TP




2021

35 5FE3H HEE 139 H#A
(Z7F), 1987 F£46IFI)

FEZR: AR

BIEEZR: BB #Hk

ER: BEX
7
X 1
T %
R
-
WEH

ERRSE
I E
X R &
BR3L 2
B E
HEk

BAE

£ &
REh
KR
RS
RER
i 3%

FER
aiEs

ENEES
BRE
Bk
;OE
A

FiRT
B A&
BER
B e
E#H
EfiE

=

==

MEK: Hk

FTE: PERATESEAGRAR
Eh: FERFHESEAERARA -WIEHNIEES
4. TAHAR
BlE%:. & #Hk
AEEERE: THAR
EXHE: THR
HEHR: (RHARSITEL) KED
thit: REAHESHFAXAHKE 18 S
HB% . 611731
5. 028-87898262/63
f&H . 028-87898267
BF{E: dfdgpl@dongfang.com
ENRIEAAL ., FEERT M AP XENZHRAF
ER&T: EIERTILZTE
ESh&IT: FEHRIIIMESBAFTLE 782 58

SRR N

IAN

HAt#r R

Gl Xt s ol £ 47038 B 1) T 46 2 4 0o IR 2 v LA YR SR LS AT I A 9T
............................................................ EH O REF O RFEN)
Tl 4 ] 2R G T A S 4 1 08 2 Ak A
......................................................... Ik RuRA REE(9)
BE T R BB I R HL T VR B HIL I 2% e & BU A
...................................................... EueAr RWIE Bk E(7)
BEARL H b )y ) R G4 TE % B RE AT
................................................... R TR A FEEQS)
B HL b A L 1 =R PWM AR AR U R A T
...................................................... Nk EEF wWEE(2)
T 2 A AR S M LA S BT e R OEIRT FHE(33)
RRIR A& B

NN ZEE AL T B B KRB SRR e % ik (39)
BRI ZE  T 2 ST coeeeeeeeeeneniiienenens WmEY BE  FE(43)
BT A B TE T oo KE B ra RAH48)
A2 HLAIL VP AR EL Yo 2 B A 5 451 #E DR B3R i 14 F 5
............................................................ o EEF S A (50)
Il 4 5 s ST D SO e FA T 10 = 4R T BB A U S B
.................................................................. HETR  EHA(5)
AT 700 MW = 808 I 5 CFB 83 b i IF &
...................................................... AR RBR X A% (58)
KRN

T2 Z A R TR —eeeeeeeeineeeeeenes Titdy A HEEF(63)
A7 T VAL IR AR 205 A X JHG 78 T AR P 194 5 i fF ¢
...................................................... TH xA# REEZ(66)
350 MW K & AR 56 & L HLE T K I S5 B 5 4k 2
......................................................... ¥z FH O RAE(T0)
KNEB

AR =T RAHE AR R RS IO T AR e Ak (74)
%EEER B

NI AY A% N M B AL R T E AT L e 4 (80)
CAP1000 4% H M A AL 2 H A5 I R 4 B 728 T 42 ol B R
...................................................... T AFAeE EEEF(84)
TR A P (24)

[BAFIEASEHICNS51-1333/TM* 19875+ A4#88s#zhp¥8.00%750%18%«2021-03



DONGFANG ELECTRIC

REVIEW

CONTENTS

BASIC RESEARCH

Hazard Assessment of Steam Turbine for Cyber Attack on Control and Protection

--------------------------- SANG Zi,ZHAO Chengchong ,SHEN Yu et al(1)

Formal Modeling for Programmable Logic Controller of Industrial Control Systems
.................................... MA Haiying,YUAN Xiaoshu ,SANG Zi et al(9)

Research on False Data Injection Attack of Power Plant Steam Turbine

Logic

2021

2021-9-25 Vol. 35 No. 3
(Quarterly, since 1987)

EDITORIAL BOARD
Chairman: WANG Weimin

Vice Chairmen: DONG Na, YANG Yong

YUAN Xiaoshu,ZHANG Yufei,YANG Bo et al(17) Members:MA Qingtian, WANG Xiaoliang, WANG Yu,

WANG Jianlu, WANG Zheng yuan, FANG Yu,

""""""""""""""" PU Shouwu,LUO Renchao, LIU Yanping,et al(25) DENG Zhongyong, LE Jinsong, SHI Qinghua,GUANG Haijie,

LIU Shihong, LIU Taisheng, ZHANG Qide,ZHANG Guorong,
................................. LIU ngbo s WANG Duopmg, TIAN Jllﬂ et 01(29) 70U Jie, HE Wei, CHEN Wenxue, CHEN Jiefu,

Analysis of Flow Resistance Characteristics for Once-through Heat Exchanger YANG Wuyong, YANG Yaowu, YANG Huachun,
""""""""""""""""""""""" REN Yi,WANG Xiaoding,LI Qiong et al(33) MIN Zesheng, WU Jiandong, ZHAO Yongzhi, ZHAO Shiquan,

THERMAL POWER/COAL-FIRED POWER HOU Xiaoquan, HE Jianhua, ZHONG Jie, GUO Yan,

A Brief Analysis of First Inspection Planning and Scheme for the Oversea Gas TANG Honglu, XIE Guangyou, ZENG Mingfu, LAI Chengyi,

Analysis of Pipeline Sealing Performance of A Fuel Cell Power System ««-------

DC Capacitance Design of Battery-powered Three-phase PWM Converter

................................................ CHEN Xin(39)
Study on the Cold-bending Forming Process of Copper Lead --c+eeeeeereeeeenns
YANG Zongming,YANG Jun,YIN Xiang(43)
The Selection Calculation Method of Start-up Expansion Tank «---«eceeeeeeeeees
....................................... LONG Qiong,YI Guangzhou,DENG ke (48)
The Study on the Influence of VPI Mock on Dielectric Loss of Stator Coil for AC
YANG Shuai ,HUANG Ze ,ZHOU Jin et al(50)
Discussion of the Three-dimensional Design and Numerical Simulation for Rotary
Air Preheater Heating Elements ««------- HUANG Xuefei ,WANG Xiaozhen(54)
Development of 700 MW High Efficiency Ultra-supercritical CFB Boiler
.................................... GONG Liming,DENG Qigang,LIU Jie ,et al(58)
TURBINE
Design of Jacking Oil for Heavy-duty Sliding Bearing
--------------------------- HE Jiangnan ,YANG Ling,CHEN Honglian ,et al(63)
Study on the Influence of Diaphragm Structure of Cylindrical Casing on Its Deforma-
--------- ZHANG Yan ,LIU Dongqi,ZHA O Shizhi et al(66)

Analysis and Treatment of Hydrogen Leakage from Water Cooled Stator Wind-
ings Circuit of 350 MW «--vvveeennnns JIN Xuliang,LI Feng,SONG Qingsong(70)

HYDRO POWER

The Development of Hydropower Technology in the 13th Five-Year Plan and the
Prospect of the 14th Five-Year Plan of Dongfang Electric ------ YU Xiaobo(74)

NUCLEAR POWER

Project Management for Integrated Supply of Modular Miniature Nuclear Power
YANG Pinzheng(80)
Deformation Control Technology for Nozzle Welding of Internals Outlet in
CAP1000 Nuclear Power Plant

Turbine Power Plant

Rotating Machine

tion Characteristics

Reactor

NEWS IN BRIEF - cececeeeencnentntntnttnteaeneeaenteaenenanereenenenenaenenens (24)

PAN Qiangang, HUO Suoshan

Chief Secretary: YANG Yong

Sponsor: Dongfang Electric Corporation
Chief Editor: WANG Weimin
Vice Chief Editors: DONG Na, YANG Yong

Executive Editor: WANG Weimin

English Editor: WANG Weimin
Edited and Published by:

Editorial Department of Dongfang Electric Review
No. 18 Xi Xin Avenue, Gao Xin Xi District, Chengdu,
Sichuan, P. R. China

Postal Code: 611731
Tel: 028-87898262 87898263 Fax: 028-87898267
E-mail: dfdqpl@dongfang. com
Overseas Distrbution by:

China National Publishing Industry Trading Corporation
(P. O. Box 782, Beijing, P. R. C. )



