ISSN 1001-3006
CN 51-1333/TM

(o
: 2025
§ $6539% E 5516087

- — L —
: s o
ctz- % ﬁ.uz] :..%\

DONG FANG DIAN QI PING LUN

o MEXHEIRET WA, BE (CAJ-COHLE) HITMFBHT
o (PEFAETISGE TN EIERE(CAICED)) HATIIR

o (AR HIE-HFHATIE) 2XWR

© (FRERZCHEIT (#5:2E) S5 %) HATIIR

o (FRXXEHCHATIEIERE) (4EEM) 23R

o (FREHATIEXEIERE(CIFD)) 23R

° (BERTIEHRTE) 2XiR

ISSN 1001-9006

9‘? 25

710017900

mw RERS B EEEIRAT
mEHATRY R

E

5

AFF ISSN 1001-9006  5E39E5E6H (E51608) EMEARLS : 62-187

%47 CN 51-1333/TM H AR BHE: 20254611 B25H W ZE M :8.00T




2025

EIVEFEH (L) BF
(AT, 1987 F61F)

160 HA

REZERS

EEZR: HEE
BlEEZRR: EF &HE

ER: ERT X B BAFEE A B 4R
B % XNHEE NER TE® &
THE F F FBE HER H A
RELX BXF EMhFE B & BKE
HhiER RRE EFEB HF #H RS
iz EBRAE HRE RNAE BARK
B F OBAM

MERK: HiE

TE: FEFRAFESERAFGRAR
ETh: FEFRFRSEAFGRAFA -TI&EHNIEES
*4H: PEE
BlE%: EW EE
AHRERE: TR
BRI KB
FHEHE: (RABRSIFL) RED
ik RATEAARXRAEEKE 185
B4 : 611731
FiE : 028-87898263
B4 didgpl@dongfang.com
R hip://dfdgpl.xml-journal.net/
ENRIEAAL: FEER T AP L XENZHRAF
ERN&ZiT: DI&EHRALITE
ESE1T: FEHRMIIES B ATILRE 782 54

s

I
=y

B R

15 Sn Sh \Bi & ##H0 HL R L ZWEIE -eeeeees Fa ke FEH)
R HL Tt R A o D S TE M X B IS A TR SR oeeeeeeeeee Bul &g 22 (7)
KDERB

PG WL B AT R O B IR R AR R RAGE ST -eeeeeeeeeieeeies
...................................................... YA RE EAEE(I)
PR B BN T T T AL B TE BFTE wevvvrnrnernrnenrnennnnennns
...................................................... XN EE EEE OREE21)
TG 2 I P BLE T RSB AR e Hok  mAEE B (27)
KNEB

IKFLIKEEHL E BIAL TCAETC B T ZEHE IR wevvvnreernnneeeeeennneneeeennns 22 (31)
B RR ORI e BB E T --- TR H KM AT/ 45 (37)
ZEEER B

&%lﬁ%%%ﬁﬁ{#*mlﬁ%%fm%ﬁﬁ% .................................
...................................................... B x| @A FE R (41)
Fe T 13 e R Y R e — 5 R R LR IR A AR ST - e e -
..................................................................... TR AN (47)
KU B TG 7 BB R BT oo 7% (55)
FTREIR R

R A A B TR IRACE R e BB 7 ER ERF560)
XU 5 R BAH ARV IR SRS e Iom REKR XATE(68)
TE 1) RUT8 ™ s 14 1 365 A ol 8 U 0 8 5% 4 45 5 DR Im) IR 55 R pF e - - - - - -
...................................................... Ak ALk ML (76)
TREEAR

ﬂﬁ‘%i&ﬂiﬁﬁﬂﬂﬁﬁﬂ%ﬁ%i&‘ﬂ’ﬁﬁ% ....................................
................................................... AT AE  TRIE KR (84)

[BAFIEASEHICNS1-1333/TM+1987%B+A4+88+zh*px¥8.00%750%14%2025-06



DONGFANG ELECTRIC

REVIEW

CONTENTS

BASIC RESEARCH
Research on the Electrolytic Refining Process of Indium with High Content of
Sn,Sh and Bi ceeeeeeeiiiiiiiiiinn. LEI Cong, ZHANG Cheng, LEI Yundi (1)

Application of Vehicle Fuel Cell System on Power Generation in Plateau and

2025

2025-11-25 Vol. 39 No.6
(Bimonthly, since 1987)

EDITORIAL BOARD
Chairman: HU Xiukui

Vice Chairmen: DONG Na, TANG Jian

Cold Region TANG Gang, CAO Lei, LIU Yu, et al (7)
THERMAL POWER

Operational Characteristics of Cogeneration Units and Flexibility Analysis of

Members:WANG Zhengyuan, Al Song, SHI Qinghua,

LU Hong, LING Hongbing, FENG Tao, LIU Taisheng,

LIU Demin, JIANG Guoyan, SUNQi, LI Weicheng, LI Ting,
LI Xibin,YANG Jinbing, ZOU Jie.SONG Juzhong,

CHEN Wenxue, FAN Xiaoping, ZHOU Jie,ZHAO Yongzhi,
ZHONG Lianbing, MO Erbing, MO Chunhong, DUO Lin,

Coupled Molten Salt Energy Storage Systems
--------------------------- ZEMG Jinhui, ZHANG Xue, PAN Donghui, et al (13)

Study on Optimization and Transformation of Gas-fired Boilers Co-firing Re-

finery Dry Gas «+eeeeevereeeenes LIU Weidong, LI Huxiang, GU Zongxing (21)  LIANG Quanwei, SHU Huaan, ZENG Mingfu, XIE Guangyou,
Technology for the Rotor Shielding of High-speed and High-apacity Motors YAN Zhiguo, LAI Chengyi, LEI Yu, PAN Shaocheng
................................. PAN Xiaojie, FENG Deyang, CHEN Hong (27)

HYDRAULIC POWER

Overview of The Configuration Scheme for Automation Components of Pump
YAN Hao(31)
Research on Abrasion Repair of the Runner Chamber in Bulb Tubular Tur-
CHEN Sheng, WEI Tianpeng, HE Xiaoyi, et al (37)

Turbine
BINE eeerrrneerrreeerniaeans
NUCLEAR POWER
Research on the Current Competitive Situation of Electrical Penetration As-
semblies in the Chinese Nuclear Power Equipment Market
------------------------ ZHONG Wei, LIU Nanheng, GUO Yunqiang, et al (41)
Exploration on Bearing Optimization of HPR1000 Nuclear Energy Generator
GUAN Yongsheng QIN Chuan (47)
Analysis on the Construction Path of Nuclear Power Equipment Industry Chain
under the “Double Carbon” Target «--«cceeeeereeeiieeeens. LIU Runzhi (55)
ENERGY CONSERVATION & ENVIRONMENTAL PROTECTION
Research on Wet Air Oxidation Treatment and Resource Utilization of Sludge
------------------------ LIAO Yong, WAN Zhigang, WANG Zhiyong, et al (60)

Research Status and Development of Carbon Capture Technology under the

Based on Rotor Dynamics Stability

Background of “Carbon Peaking and Carbon Neutrality”
WANG Xiaoli, WEI Geng, LIU Xinglei (68)

Energy Value Chain Management and Collaboration Service System Research

for Manufacturing Enterprises towards the “Dual Carbon” Goals
--------------------------- REN Pangiu, LING Hongbing, HUANG Xi, et al (76)

ENGINEERING

Practices and Explorations of Science and Technological Information in

Supporting Enterprise Technology Innovation

--------------- LINGHU Wengian, ZHANG Yuan, CHEN Bingyuan.,et al (84)

Chief Secretary: TANG Jian

Sponsor: Dongfang Electric Corporation
Chief Editor: HU Xiukui
Vice Chief Editors: DONG Na, TANG Jian

Executive Editor:LI Hong

English Editor:ZHANG Yuan

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: 028-87898263

E-mail: dfdqpl@dongfang. com
Submission Website: http://dfdgqpl.xml-journal.net/

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



T B R A 2025.11.25 | #3945 V0l 394 £160

DONGFANG ELECTRIC REVIEW

= Sn.Sb.Bi SEENBERIESETZHA

FRE kAR

&=k
RHBS(FL) RESAHRERAT, M #£I 614100

R a8 3T 4R AR 4 3 T i 4R 4h P B 4089 Sn Sb Bi F LA &80 BAAE A RAT AT B MR A 38 AT AR B AR IR Jead AR b 69 Y
B, BFRAW 3T &MU E Sn.Sh.Bi Fh & eism Rt B R A AR BARE T RAGE I, HETME T RE
90 o/ L AT H 0.6 o/L W AEREAGIRA T A 200 L/h ik pHALA 2.0 BARd R P& A B EA 70 A/m’ FTELA
A B B RS bR )G 94 R S T vAIA 51 99.999 %A b T E iR YS/T 264—2024 A A2 K | T 2L 2 I 4 32 i 4%
SARITAZ b A AR S I A,
KRIA AR B MR A A DA R
B ES . TF804. 4 SCHRARIRAD ;A S E S :1001-9006( 2025 ) 06-0001-06

Research on the Electrolytic Refining Process of Indium with
High Content of Sn, Sb and Bi

LEI Cong, ZHANG Cheng, LEI Yundi

(Eastern Electric (Leshan) e half high pure Materials Co. , Ltd. , 614100, Jiajiang, Sichuan, China)

Abstract: Through conducting electrolytic purification experiments using the residual material with high levels of impurities
such as Sn, Sb, and Bi left over from the physical purification of indium as raw material, the influencing factors during the
electrolytic purification process of ind- ium were studied. The research indicates that for indium raw materials with high
levels of impurity elements such as Sn, Sb, and Bi, considering both the effect of electrolytic purification and electroly-sis
efficiency, the optimal electrolytic parameters are determined as follows: indium ion concentra-tion of 90 g/L, gelatin
addition of 0. 6 g/L, electrolyte circulation flow rate of 200 L/h, electrolyte pH value of 2.0, and current density during
electrolysis of 70 A/m*. The purity of the electrolyzed ind-ium product can reach over 99.999 %, and the quality meets the
requirements of the YS/T 264—2024 standard, enabling the recycling and reuse of indium residual material generated
during the physical purification process of indium.

Key words: indium; electrolytic refining; impurity content; recycling and reuse
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70 6x107° 5%107° 4x107° 15.16
75 2x107° 9x107° 8x107° 17.18
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Application of Vehicle Fuel Cell System on Power Generation
in Plateau and Cold Region

1.2 -1,2 1,2 1,2
TANG Gang~~, CAO Lei"~, LIU Yu"~, HU Jun"
(1. Dongfang Electric( Chengdu) Hydrogen Technology Company, Ltd. , 611731, Chengdu, China;

2. Hydrogen Electricity Interconversion Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: As the fuel cell system technology continues to mature, the parts supply chain is becoming more and more
perfect, the system has been widely used in the field of commercial vehicles, in order to adapt to more application
scenarios, the requirements for its environmental adaptability are becoming higher and higher. At present, most of the fuel
cell system is applied below the altitude of 2000m, and there are few application cases in the high-cold plateau
environment. In order to clarify the application conditions of the fuel cell system in the high-cold plateau environment, this
paper analyzes the components, performance and reliability of the system, and propose the corresponding design scheme.
It provides an important basis for the application of fuel cell system in the field of transportation and power generation.

Key words: fuel cell system; parts and components; plateau high cold; impact on performance
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Operational Characteristics of Cogeneration Units and Flexibility
Analysis of Coupled Molten Salt Energy Storage Systems

ZEMG Jinhui, ZHANG Xue”, PAN Donghui, LI Guo, TANG Haojie

(Dongfang Boiler Co. , Lid. , 643000, Zigong, Sichuan, China)

Abstract: With the increasing proportion of renewable energy generation in recent years, the power grid’s demand for peak-
shaving flexibility from thermal power plants has grown significantly. Cogeneration units, constrained by the strong coupling
of heat and power, struggle to meet the requirements for deep peak shaving. To address the issue of operational flexibility
in cogeneration units, this study employs Ebsilon software to establish a model of a 350 MW supercritical unit coupled with
a molten salt energy storage system. The electrical and thermal characteristics of the cogeneration unit are analyzed, and
the flexibility enhancement effects of the coupled molten salt energy storage system under different heat sources are
compared. The results indicate that after integrating the molten salt energy storage system, the electric load regulation
range of the heating unit is expanded. When the heat sources are extracted from the fourth-stage steam, reheated hot-
section steam, and main steam, the maximum electric load of the unit increases by 14.26 MW, 17. 13 MW, and 26. 03 MW,
respectively, while the minimum electric load decreases by 11. 05 MW, 12. 01 MW, and 4. 87 MW, respectively. When the
reheated hot section is selected as the heat source, the energy stored in the molten salt energy storage system is
maximized, and the system generates the highest amount of steam, resulting in the largest expansion of the electric and
thermal load operating range.

Key words: cogeneration system; operational characteristics; molten salt energy storage
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Study on Optimization and Transformation of Gas-fired
Boilers Co-firing Refinery Dry Gas

LIU Weidong, LI Huxiang, GU Zongxing
(Sinopec Corp., Qilu Branch, 255400, Zibo, Shandong, China)

Abstract: This paper takes selected units of Sinopec Qilu Branch Company as a case study, focusing on the technical
specifications, process flow, and energy-saving benefits of retrofitting gas-fired boilers for co-firing refinery dry gas. The
results demonstrate that the retrofitted boilers maintain stable operation across various co-firing conditions, with natural gas
consumption per ton of steam reduced from 83 Nm®/t to 63 Nm’/t. This optimization has cumulatively saved 9. 23 million
Nm® of natural gas, corresponding to a reduction of 16, 380 tons of CO, emissions. The project not only facilitates
compliance with clean production requirements but also achieves synergistic development between safe energy reduction
and low-carbon effects in boiler operations, providing a viable pathway for byproduct utilization and energy-carbon dual
reduction in the petrochemical industry.

Key words: gas blending combustion; burner modification; safety and energy conservation; energy-saving optimization;
low-carbon effect

TE4 5K BE U5 45 A6 0 2 1) T VS AR B R 3 R H ARIE A OGS CH, AU R I 2 RO 2 — A ALk
T, o U R 11 S il L A DG T (4 20 F5150 0 AR AT LR A AR B SE R A T
PRI TV B BRAE R AR LN ERIG & OKIEEM AT BT R E A SE PR AR BB B T R, it
M BRHEL E D B )E T Tl SR AR R, R S FC T < BB U
HOR R T AUAE TR AR A TERKCRR e 2 Tk HF A Y
FEOREZ 7 MG KRR T R
HAREIR 2%, Tk L CH, \N,O S5 5 A% = AR 2025 4G ARl IE R R R A
s B #A.2025-09-01
BB XNBIR (1968—) T, WU TR, 1994 4EE0Y F PG 23R Ll . 8 FRPRPSR RN AR BUE R 2 E R T A0

75 A AL R P A LB A R R &, FENERA TP AR 52 RS B TAE,

1 HES=

21



BB R A 2025.11.25 | #3945 V0l 394 Z160

DONGFANG ELECTRIC REVIEW

299 000 Nm®/h ()33 o @Il 7 BL I /3 (046 = £ 1k
TR TARM PR FLHENS) . M
LARIMEEER & %385 FU TR T
FEHEA JCHE (R IR BR e A 1) 22 4 XU B il &
SARTCIFHERL) |, SRR T BRI P TG ik S 8RR O
15 , A ] LR A8 T A 48 4 4 0F 1) O i n] T
R I L A AL R FH Bl 4 ik T AR AR
AL I S0, AR 2 /300 tv/h KA
SR CBOTHIRBRE R KRR BB a8 1 it 1 I 9% 55
9, 5E AN R T T RB RN L 2R iE, LT
SGEIRALA FHER AL T AT A7k A

TEIAS ST A R BIFIE XRS84T 22 91 ik
TR T A R T ARGE AR R B 1T 1B
B A BT TN B S R AR B AT R LA AR
3o AN S 3 BL 0 T A AR i i, B3
T AR 3 K AR AT FE R I o 28 8 XAk A g TR
s, RSBl A Bk HE TR, Al 7E S22 A A L BD
Hr PR R, 28 8T BB R FE 5 4R (AR Ak 1 WU
HFR, Bl Al 39 7 Az 77 5 2 4 i 3 8 SR LT
RUSTRRIEAR

2 WERAE

2.1 BSWmPHMELRBERLNA

BRI B TR KRR, B b . UG—
300/4. 8—Q i 5w H o) LI IR g VR 4R A1 I 17
A BRAA TR E A 7= e m RV, 2R A%
DB | RGP A 38 A3 11, 7R A e, O 1 B 00 <R
TEIR ARG, WA UM NOx B4 i, B b R be i
Ko R R IR BR Be 2%, R W 240 &, B )2 3
&, 34831 6 &, AT LA R HEM NOy ¥ 50 mg/Nm’
DU R ORZER , B be#s T F i AU R B & 3
B BRI MR exdIIBT4 , FEHD 45 JOHERE I % 42 1l
W2
2.2 HUIERE

AU PR E 0T R A U b A e i AT
I P B L N 2R T4 T I LT TR %
TAFTR, [V i 3G R S0 e iR 4, e % 18 T2
Ui A Tl R R 2 R e A B el
R BT TR 58 218 be , 5 R B b [m] S H: #1
B, ST ALz AR OR AP I BE .

>

22

2.3 RASEREHTFREXSHNE

KIRK BT JE S 1.3 MPa~2. 5 MPa, #E K
37.65 MJ/Nm’* ; ELET T<iE) 128 0.6 MPa~1.0
MPa, BRS8N R 1-2,

K1 MHSEEMMS R

R —fefey FARHC
LKA PN/l
s T 9 H e
Ui mg/lrn3 14 60 0 0
b= mg/m’ 9.15 0 <2.8
A v, % 18. 64 27.48 0.1
=5, vV, % 5.29 14.36 1.34
R e vV, % 51.42 36.58 93.83
K vV, % 16. 00 4.45 2.41
I V, % 2.89 6.11 0
b V, % 2.0 10.29 1.5
HoAy vV, % 3.74 0.73 0
Bt vV, % 100. 00 100. 00 100. 00
Fx2 EHSEELER
WiH GERivA =TS [PE
IEH T Nm®/h 6 000 3 000
&1 MPa 0.9 0.9
R (bR ke/Nm?® 0.81 0.86
LT (A1) 0.63 0. 66
TRHE (BR75) kJ/Nm® 36 660 32 360

2.4 MERFEIZRE

AR BGEMRFE A KRG, B s 1.2
BRI = AR E AN TR
SR DX, R X i E Sk i AT B [
W, T T 5 0 2 ) B R R e I T i A R
I e, TR ARG, & i 4
H 77 2 e 1) B gt 989 1R s 43 G ol 5 2
14 2450 PR SREE 2807 TR R 2 T J 36 AP
A TIARE , AR T A AR Al 1 R,

1 REBRIZRER



2.5 HAMEES
2.5.1 BE&RAERENE

FET XTI BRAEER, FL % & DN150 [
Sk, HrE P 25 DN200 4 2l i 42 5 Sk Al
PR BUT 006 B RAR TR E X,

B WZE e I AL RN I R T e 4
[ i W L I I T e W 8 1| EZ-B 0 R WA ]
ZH,M 0.6 MPa~1 MPa J#JEZ 0. 55 MPa F1 0. 53
MPa, # A RIR TR E G 2 14 28500 RIS
T, )R o R R R R R RO A, R R
PRSI L T3, A B KRR A shifh e,
2.5.2 BRKESSEUE

O S5 B P B R R T T N B — R AR R R
RI5E Ko AN L A9 BT TSR B AR S AN R T 0L,
PR AR YRR o i o 3t 7 6 A FE 2 PR RHIE & T R
FEMRREOR A AR H5 B TR R I
i RTE 30 % ~ 110 %8iE T faris A7 i, 2 A 1% 22
e 1 IR AR T HE AT B R
2.5.2.1 BRIESRMIEIHTE

RSB I AEAS [R] L ) 22 BAOBHE 58 T 00 (1Y
FRAEIBAT , AR BRI vl T 28 M AR BB M 22
SRR, BT R TR RS R 20 %
~30 %, i o E R T R BRI R IR S i R
R, AU R T SR B R R LR AR
RHRTEREE V, B0 2 S BR

e ()

wr

Horfr Q ABEELR L, r A BRBHE AR, WA,
FEXEANTRB R TOL T KU 8 B i AR b, AR 3 KR i
£ ShAS VR LB 52 ARG B 5 A8 B2 AR AL S Ll
P i T DR B 25, A PR KR 7 Tl B SR e 1k
AL, bR IAREAE R B a8 A% O BB, 75 AR PR 2
BRPOBHAE S DRV SR T4 I SO W 3 5
FEMRORRE I | S T K BE RS A B TP AR R ALK
U, DB 4= 17 far To00 T KU B RS SRS
2.5.2.2 PBRIEERMEREZE K

U 5 I A o 7% 75 1 R RS b 2 4E M e
BORME

(1) BREHE N M AEOR B8RRI RHE 1T RE
J1HA b SEI BT T RS B TR BB SRR

T B R A 2025.11.25 | #3945 V0l 394 £160

DONGFANG ELECTRIC REVIEW

Y ish R K B PR TR 3l

(2) KK R GEAAL - B0 S5 R B 45 75 B3 R
ARV BER = A 0 T B 4l Fl & T Kl
11k 22 58 S B AL, B PR K R G T o 1 % i £
R ILE SR R BNV E L

(3) 15 YW HEC ] - A6 B b T s AT ]
Rl NOx HEHL e BE <40 mg/Nm® | ¥y R W JiE <4
mg/Nm” , i JE B EHERCE R

(4) S IR T e - DR AR P T SRR b T
7SI 30 % ~ 110 % 5747 DX [1] A 19 32 2 A 1A
FUPT I 3 33 2R =3 % BMCR/min
2.5.2.3 MIRSFBIERERNE

(1) RO RRREROE AT TG, ¥ hob AR B AR
AR @ 5 mm, FRIRAAE | F0 AR BT ST 1 B 4 S0l ] 2
SR 8°.5°, i Hh L B X Ok o B 4R T KRR
EPE,

(2) KRR A2 @ 44 mm B ZE ¢ 55 mm,
P AGEGRE J7, i 2 AL S 25 R T, S 2
RHBWCI S RIEAABIR T 00 R A9 Fufar 77,

(3) R KRS 22 8 04T 38 07 P e, 3l o Kk T
FAT WSO, SIS TRV} KU B RS T 131
IR AR

(4)FRIR AU Ja s A 25 B R 5 B i
PR HEAR IR B R e SRR 7R 120 °C LB, 3 RO A1
T B e XU, A 25 el it TS R AN 2 B

e SRR X 12

it exa

2 BRRSSBUERRE

23



BB R A 2025.11.25 | #3945 V0l 394 Z160

DONGFANG ELECTRIC REVIEW

3 HMIEERIPEITHR

AR 263 % Ak B 2 BRI IR IS A
#E SR e AT Lt T Sk be g ol AR AR
PRI PR 174 O T, & LB R TR
(RSB, AT E B 1T 8 X R, Bk T
LR B AR K AL BB T SR E R T
AR E , PORIA A HE O 2 J SHE bR o, 35 0E T
AR YR T A B0
3.1 EBEM

By v 85 T B A HE R T 2 60 R 7 A
L, FRHUZ TR AR S i H,S s
ZRbe a4 S0, 5K ZESIE L H,S0, il H,S0,
FEVR, MR T R 58 o5 B 5 | & B2 350 A2 #A i (A K
T i, B LA R A5 R B TR B RS R HE
MR

SRR X — [B] AL, FR AT A S HE A R BE R 4 L
il 3B AL AEIB AT A Y I I A R 55 I 4R K R ]
(40 % ~50 %) , J8/0A4 BEas W pA a4t v HEAR R B
R IGHR 2 RS CURR AR FRTE 120 C DL, IR
UEHENR R B =5 T IR 5 A, By 1k R B 44 (IR ok
3.2 BRI

ARUIET B T BRIB B L], XA be 2 1k
RS54 2 8508 AT AR L] RSE 4T R Ge k4
BT I 78 i TR it . BEJS , TE AN B 0%
T FF ARG PR B0 B 5T, T 0 A G
Z 4 (Fire Detection System , FDS) 1158 B i 7 484
SRR B X 5 P 4 T B2 7E 120~ 130 v/h 11
THLIXIR], R AT T R RHB B L 1 JOE I ZS
kbers g, a4 B WA B TR AE 1000
Nm® .3 000 Nm® .6 000 Nm® i} (#Z= Hl, LT
KRBT BIE R 6 000 Nm® ), F Jr R 58 55 5 an 141 3
Ji7s o

RIGZE R . & TO0T KO 2 LR X (8, 2%
FREAE, B DX Ay o Ui 4 8 68 1 N A% 0 Ak
JE AR M 8 32 KU SN S o B 4 A2 K
GG I [ (B3R ( KK 55 SR B AEHRFAE 4~20 mV)
A il K i 4 AU R R G (Safety Instrumented
System, SIS ) {934 S ORI HILTR , DR UEHR b 0 5 14
RIEAT . ARWBGE W IR R e R 5 2 R

24

BRSO 5 2 e s it T TR

W :a;1 000 Nm®;b:3 000 Nm® ;¢:6 000 Nm®
3 AERHTFSBEENRERR

3.3 IREERP

TERRS R B B LI T vh 5 e
HEfl 5 KRS BUHEAH H BT BB 34, Hal i R
G T Be 5 PR 4 it v] SE AR 5 K 2T
gi—, BRI R85 )Ll <5, NOx
NH, MeJa2eis g Wy ki i 0 2 i i 5 co
HERC AR AR B 7 )i B TR AT R A
CEMS 545 7526 W M8 <CIR B2 77 it & &% NOx
S0, .0, JBURY) 5S40, I AR A DCS R4t )R
)20 2 A Borfots AR WA 81T, T8 B 4 2 R PR I
BEIRR,

TERGHEREHE D T 38 2o I RUBA e e 35 17 e el i
SEE G IR BOR , 0T 2 4 B S NOx ik 45 HE
B, 2R TR) T30 a6 40 E , HEAR H NOx ¥R i RE P =
30 mg/m’ LAPA, B A2 I SRR o 33k 3] iy J7 R P
TIOR3 A 1) ik 80 41 00 R e LA 2 i iR

FEXT ECHT TS Bn] BB 300 SO, W EE L TH]
3T CEMS SEi I EGE S50 sioc 2= $idiE | i
bR FEE U ST A8 L Tt B 1 4 ) I o 2 A R R = AR
TS AB B IRl R IR A Ry b FE MR AL S5 by %
Hesity T80, AT 8 £ 1E 5 32 17 B0 < SO, ¥R B <30
mg/Nm® , FF A IR B A b AR e, FATTIERE T 5L
W rh S B AN [F] A =R IR IS O, 3 BIAE R T
1.2.3, =F TR & i it 43 31 60 mg/Nm® 170
mg/Nm® 500 mg/Nm® (HBRIEOL T ) , AN [F A T
SO, HERLIE B ANl 4 F7s .



AT R Be L0 SO, HE RS

7000 30
Z 6000 25
I 5000
2 20 g
& 4000 s B
Lr’ 3 000 ‘;
=2 000 10
=
1= 1000

0

1.1 2. 22 23 31
AT T K R S — SO,

B4 AREBEETR SO, HEMER

A 4 AL 2 = A& ik 500 me/
Nm® R sy 7 50 B, B T B2 0 i 75 i 6 000
Nm®/h %2 3 000 Nm’/h LA R HET R, RGN
FLHT PR A R N2 N5 I B oG 2 SE
B ) A ZE A ) AT S XU T i
B RGN NOMRZ Y SR BTG —
3.4 EHFSHRHRLIE

P HARTERR 3 2 i T A S | 254
WL FIR A K 283, IEH T00 T LRSI A7
FE, TCHASIK BT, R SK Rk T RS K 51 &
R Rt 22 4 XU

FEF AR 8 (U X e v 26 B 2R A R &
Wi AN B 35 R R B, (R
T DR  FUIT T AU 28 4 4 R K R HLAR SR B
PR IR A I, 75 2 R EE T, A 4R w43 7T fig
PRI R T BOK 28 SCBESS , T 0 BUI i R (K ) 7 81
S0 WK AT RET| A B LA R 108,
SRR RS M, DRI S RIS AT P A5 )
& 0 SHHEVR A, BB BR RO, B IR R % 4
iB17,

4 SRS

4.1 £l

AW T 2025 4F 3 HIER#EH, BB
WP 402 t, iz B O TSR RE R 36. 66
MI/Nm® 55 40 SR b e 4 FH 1 R 4R UARE k37 65
MJ/Nm® (BN 0. 776 kg/m®) , Zeit 8 m] LI
FER IR 402%36. 66/0. 81/37. 65x0. 776 = 374. 4
1 BEEB R T LB HEA, K TR385EE
) H R, #S = R -E A EE R85 13 760 I EL
WA, WARIRT 923 T Nm? |, iZEIRFE R AR S =
M 83 Nm®/t PR3] 63 Nm’/t, [ e FFE 25 %, 4 H

T B R A 2025.11.25 | #3945 V0l 394 £160

DONGFANG ELECTRIC REVIEW

iR B aniE s uis,

7 000
6 000

“2 5000
Z
1 4000

—o— LI T UB bt

2 3 4 5 6 7
Ay

5 RARAMMEHFFSISER

Bl BRIm T R R R, BT A& A
WM A ~8 ) it BISOR A HE iR 22 K OE &R
SR RO TR RO AT IA 1188 U7 N 5 AR
THFE 1 104 7 Nm® RARA, BT A BRHA 5
3 091 J17C, 456 7 IEMUGE T 500 T3 0T, AT SE I E
FHERK 2 500 3T T0, AT gs T,
4.2 R

AR YR A1 HT P b R TR S5 b B e Ui T
SR BRAR TR Sk AU FO 0T T <l i KO B
BB AR K dE CO, HERL, #E 2 A AR B v HE 5 4%
kR, St SN, kR 6 HIE, b
A A AR Y =R 16 380 M, P 3 AT
Al B 2 3, i HR R AH OC B K 4 [ ik T 37 3
FTBR ECARSE AN 75 o0/ i 55, 1258 43 0 HE vl =
A2 122 T3 TCHIBRSE 5 W g, B4 4G IR BR800 45 e Ak
RETFREE T o AR Al # T RS SR
SRTE T HE S AT ol AR AR e B op o R AR
R E BIEAR R Al R AT A e R SRS S &
Uriltas 5 AR SRR M P RIS R BRI T T S

5 Z£5iF

USRI B e i L T el
JERRAAT M 8 AU IR AR R 5 R ae e R 1Y) i A
SCE, MRS S e B s AT AR, B TR ETHAE

W& SREBiT A, s q it CEMS 2
W S S8R G, LB T L TR B bR A
HEPE ], 456 Wm T 00T RIR A TR B AL T, A
TIPS b e K R R is AT, B TR
FERFEARE MR DA G2 JOHE B IR Be e (142

25



BB R A 2025.11.25 | #3945 V0l 394 Z160

DONGFANG ELECTRIC REVIEW

SRR RRIMR AR SR P R AR S fETTRE
WEFE 22 DR Ak )= T, 2 RO R AR KM HE S 9 B
WU AL S B P R, SRR > T R AR AN
AR AMEZS IR R AR AR 83 Nm?/t ' [ 5]
63 Nm®/t, Bl it 235 1 ELHE A 5 Al , S BLTY RE R AE
PR FUE RO SR, MARBIAL N A, A HE K
BB BLHE, B TR e il R A B S
PR AETBE, il NOx 2575 Yy HE i e B A2 42 il 1
FEARAR T , R 1) il 28 AR R, o Aill = XUk
FARIA AR B T4 1 3045

L b AR D (R AR Aalb 4R A3 1 AT A2 A Y
PARFEA AT R, il B = SRR A
DURATREICHR A RO AR, B AR Mb S B 2 (0 5% 1Y
5L RRE R R R SR e, X HE S AT ML AR T H.
AEEREE X,

SE K.

[1] Li Y,Yang X,Du E, et al. A review on carbon emission accounting
approaches for the electricity power industry [ J] . Applied
Energy 2024 ,359 ;122681

[2] Jeikte, B3 BRI Y BIRHEBE AR E R S #IL[]].
TR MM ,2014(5) :25-29

(3] %Rk A AT AR BE A 5 5 0 X SR F 5 [ D). A
THRA,2011

(4] MBS, WM, RRARLT 25, < WUk B b Tk MR & h i 0 7
GORIRHAZ[ )], h E H ML TR, 2024 ,44( 17) :6900-6910

[5] L. MomATl Bk ik eme h R B AR BAR D], AR S
TA%,2022,52(1) :1-10

[6] ZEWiLe BRFEG], ok R 55 M) IR 5 T2k kb
HEROI TR [)]. A EETR ,2014,19(2) :89-92

26

(7] IHMUEL ¥ PRHT ARG 45 (RBR 2 TF LA MR B ™ i A
1], BARAL T ,2011,31(6) :1-5+7

(8] XIERE MO TR [T]. 078 AL, 2005 (S1) .
80-81

(9] Bk, Hah) BUSCIRE RO AR BOR B85 ()] L T,
2003(3) :56-58

[10] BAHEZE, VT, g 0. BEk B B 08 IO SR bR it [ T]. Y
sl AT ,2011,37(8) :96-97

(117 FrleiT. SRR B0 27 A T Re B AR ST Br RN I [T, 244K
LTS ,2020(22) :49-50

[12] Eib AR BREZMEREERT]. hANE,2015(6)
52-54

[13] Z=8) R HE . S OaR e MU pFsE (1], ThEEE E
BB ARLFE,1997(6) :504-509

[14] JAE, 5k =5k, B/, S0 R SN H T b 2 e 1y fe
ARerELT]. 4R Tk, 2024(2) ; 18-21

[15] T, Tt &L SURBEHR b1 T4 B0 07 200 KRR 8 Y 52
W[ T]. 3 TA2ER,2013,33(10) :765-769+788

[16] # Rk Skl R b he Tkl A pr 558 [ D). 48
BT K2%,2017

[17] SRNHIL, Btk Rah Ak T Al 35 BEFRFE R AR BF S [J]. L 7G4k
T.,2023,43(3) ;181-183

(18] XA, FWGHE, £, 55, b VOCs JE AL 35 A TR 56 #%
[Cl//hEBRER 2 85—+ R RIS BB A R D
SHGICEE. R EAAL TR A BR 2 B K A Ak TS B,
2018229

[19] DR, Bk TR T 2L 2 B R[],
54T ,2016,27(1) :20-21

[20] XB4s%s. Bkiisp SO ma bR R RIS [1]. &5 5+t 4
KIBRIFST 2024 (12) :253-256

[21] ZERTF, M PR, 45, v B HE v 2 109 ¢ €8 00F LR WF
98 ST PR 1 R G E-DSGE BRI J]. W 5209,
2024,45(8) ;68-85



T B R A 2025.11.25 | #3945 V0l 394 £160

DONGFANG ELECTRIC REVIEW

= R A S £ Bl b1 & = R % Sc 4% 1R

HreAR' mRE el
| RAESERAFEAERAT, W €8 618000 2. FHFES(ER) BHNHATREEAD, W ER 618000

BE.IRXEZTARGALEY) BATHHERETEMNH LR, e A T L ARSI (BF T LARFTH— T8 Bk
W), XA BHREMEEG—NERT G, AT RLA R4 B2 AR (LLTAMN) RELERIRTE T, H
WMIEAME R, B TRXBCAER, FAETRMEMRELESNAERESTSHHE BN L, 42Tk E M, KR h
— A B ik KRB AL T R AR AR,

KBIFE . SR REERMN,; TLAK; TR

HE 5K S . TM355 SCRRFRIAAD . A X EHES:1001-9006( 2025 ) 06-0027-04

Technology for the Rotor Shielding of High-speed
and High-capacity Motors

e 2 2
PAN Xiaojie', FENG Deyang”, CHEN Hong
(1. Dongfang Electric Machinery Co., Ltd., 618000, Deyang, Sichuan, China;
2. Dongfang Electric (Deyang) Motor Technology Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The direct drive of high-speed and high-capacity loads has led to the development of high-speed and high-
capacity motors. The use of process gas cooling (which usually has a certain degree of corrosiveness) is an important
direction for the development of high-speed motors. The rotor of the motor is a high-speed rotating component, and the
exposed metal (especially the copper parts) is easily corroded by the corrosive environment. Due to the large centrifugal
force, the conventional rotor shielding structure cannot be directly applied to high-capacity high-speed motors. In view of
these problems, this paper proposes a rotor shielding implementation technology for high-power high-speed motors.

Key words: High-speed and high-capacity motors; process gas; rotor shielding
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Overview of The Configuration Scheme for Automation
Components of Pump Turbine

YAN Hao

(Dongfang Electric Autocontrol Engineering Co. , Lid, 618000, Deyang, Sichuan, China)

Abstract: The pump-turbine and its auxiliary equipment of the pumped storage unit need to be equipped with various
detection automation components. These automation components collect the status parameters of each part and feed
them back to the control equipment and monitoring system, which is an important part to ensure the safe and stable
operation of the unit. Relevant national and industry standards have made basic regulations and requirements for the
configuration of automation components for pump-turbine. In engineering projects, engineering experience is also an
important technical reference and guidance. This article summarizes and generalizes the configuration scheme for
automation components based on relevant standards and engineering practice experience, details the application scenarios
of each automation component, analyzes and discusses the characteristics of each configuration scheme and puts forward
optimization points. Some of the content can be used as ideas and references for application.

Key words: pumped storage; pump-turbine; automation components
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Research on Abrasion Repair of the Runner Chamber
in Bulb Tubular Turbine

CHEN Sheng, WEI Tianpeng, HE Xiaoyi, GE Mingkai

(National Electric Power Investment Group, Guizhou Jinyuan Co. , Ltd, 550000, Guiyang, China)

Abstract: In order to solve the erosion problem of the runner chamber in bulb tubular turbines of hydropower stations with
high sediment content, this paper takes the third C-level inspection and minor repair of a certain bulb tubular hydropower
station as an example. Two methods, namely surfacing welding and Belzona 1311 polymer material repair, were adopted to
repair the erosion of the runner chamber of the tubular unit. The damage conditions of the repaired runner chamber within

a certain operation cycle were analyzed to explore the repair methods for the runner chamber of low-head tubular units in

hydropower stations, providing a reference basis for the safe and stable operation of similar hydropower stations.

Key words: tubular turbine; runner chamber; abrasion
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Research on the Current Competitive Situation of Electrical Penetration
Assemblies in the Chinese Nuclear Power Equipment Market

ZHONG Wei', LIU Nanheng', GUO Yungiang®, YANG Ming®, YU Gaowei'"

(1. Shanghai Power Equipment Research Institute Co., Ltd., 200240, Shanghai, China;
2. Dongfang Turbine Co. Ltd., 618000, Deyang, Sichuang, China;

3. State Key Laboratory of Clean and Efficient Turbomachinery Power Equipment, 618000, Deyang, Sichuang, China)

Abstract: The 20th National Congress of the Communist Party of China proposed the active, safe, and orderly development
of nuclear power. The " 14th Five-Year Plan for Modern Energy System" also advocates for the active and orderly
promotion of coastal nuclear power project construction while ensuring safety, and for the rational layout of new coastal
nuclear power projects. Against this backdrop, China’ s nuclear power industry has entered a golden era of development.
Some nuclear-related enterprises and units have further expanded their scale, while some organizations have also entered
the nuclear power industry. In order to promote healthy competition in the nuclear power industry and to enable enterprises
intending to enter the industry to gain a deeper understanding of it, this article takes the |IE-grade nuclear power equipment
electrical penetration assembly as an example to study the current competitive situation of nuclear-grade equipment. This
article employs literature and survey questionnaires to provide a detailed analysis of the competitive landscape of the
nuclear power equipment market. The study is to establish a healthy competitive environment for the nuclear power
equipment industry, promote technological innovation and progress, and enhance public awareness of the nuclear power
industry.

Key words: nuclear power equipment; electrical penetration assembly; current competition situation
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Exploration on Bearing Optimization of HPR1000 Nuclear Energy
Generator Based on Rotor Dynamics Stability

GUAN Yongsheng, QIN Chuan

(Dongfang Electric Machinery Co. , Ltd. , 618000, Deyang, Sichuan, China)

Abstract: This study focuses on optimizing the bearing loss of the HPR1000 nuclear energy generator, aiming to reduce loss
while maintaining rotor stability, approaching international technology levels. Utilizing the DyRoBeS simulation software, we
analyzed the static characteristics of the bearing and rotor dynamics stability, confirming that the optimized No. 2 bearing
scheme significantly reduces loss, achieving nearly one million kWh of annual energy-savings per unit. This achieves an
energy-saving level comparable to internationally introduced technologies. This significantly enhances generator efficiency,
supporting the efficient utilization of nuclear energy.

Key words: HPR1000; nuclear energy generator; static characteristics of bearing; dynamic characteristics of bearing; rotor

dynamics stability
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Mode No.= 3 STABLE MIXED (7% F, 92% B) Whirl
Shaft Rotational Speed = 1149 rpm
Whirl Speed (Damped Natural Freq.} = 1148 rpm (19 Hz), Log. Dec. = 0.4338
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Analysis on the Construction Path of Nuclear Power Equipment
Industry Chain under the “Double Carbon” Target

LIU Runzhi

(China Nuclear Power Engineering Co. , Ltd. , 518000, Shenzhen, Guangdong, China)

Abstract: Under the goal of "dual carbon", nuclear power construction has ushered in a new round of construction peak.
Simultaneously, the application of third-generation nuclear power technology has brought unprecedented opportunities for
the development and upgrading of China‘s nuclear power equipment industry chain. This paper probes into the current
situation and existing problems within the nuclear power equipment industry chain, focusing on core areas including
accelerating the cultivation of high-quality resources, deepening key technology tackling, improving the level of safety and
quality, and deepening coordination and integration. Based on this analysis, the construction path of the nuclear power
equipment industry chain is put forward to provide theoretical basis and practical guidance for enhancing its tenacity and
safety level.

Key words: nuclear power equipment; industrial chain; safety; toughness
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Research on Wet Air Oxidation Treatment and
Resource Utilization of Sludge

LIAO Yong', WAN Zhigang', WANG Zhiyong', PANG Xiaoyi', TAN Yaohui', SUN Hao®

(1. Dongfang Electric Machinery Co. , Ltd. , 618000, Deyang, Sichuan, China; 2. Jiangnan University, Wuxi, Jiangsu 214000, China)

Abstract: In this study, the characteristics of sludge before and after wet oxidation treatment were discussed through
laboratory experiments, and the feasibility of making packaging materials from sludge after wet air oxidation (WAO)
treatment was verified. The results showed that the oxidation degree of WAO of sludge increased with the increase of
holding time, reaction temperature and initial pressure, and the optimal oxidation degree achieved in this experiment was
62.95 %. WAO of sludge would release oxidation heat, resulting in the reaction system temperature higher than the set
insulation temperature. In addition, the heat preservation stage was the main reaction stage of sludge degradation. The
AWO of sludge led to the migration of organic matter to the liquid phase after degradation, which increased the
concentration of COD, BOD and ammonia nitrogen in the liquid phase, and reduced the content of organic matter and pH
value of the sludge. At the same time, the particle size of the wet oxidized sludge was smaller, the specific surface area
was larger, the water content and Zeta potential were lower. After WAO treatment, the sludge had better solid-liquid
separation effect. Under the condition that the sludge addition amount after wet oxidation was 35 % (dry base), the sludge-
based packaging materials prepared in this experiment met the requirements of packaging industry, and achieved 81. 50 %

sludge retention rate.
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Research Status and Development of Carbon Capture Technology under
the Background of “Carbon Peaking and Carbon Neutrality”

. .1.2 1.2 . .1,2
WANG Xiaoli"~, WEI Geng"~, LIU Xinglei "
(1. Dongfang Boiler Co. , Ltd, 643001, Zigong, Sichuan, China; 2. Energy Cleaning and Low-Carbon

Thermal Conversion Utilization Technology and Equipment Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: As the world’ s largest energy producer and largest energy consumer, China faces a formidable task in reducing
carbon emissions, with a long journey ahead to achieve the “carbon peaking and carbon neutrality” goals. Scholars and
industry experts both domestically and internationally are focusing on research in fundamental studies, industrial trial, and
commercial applications of carbon capture technologies. To gain a clearer understanding of current research progress in
carbon capture technologies, this paper summarizes the research status of four carbon capture technologies: pre-combustion
capture, post-combustion capture, oxy-fuel combustion and chemical looping combustion (CLC). The advantages and
disadvantages of different carbon capture technologies and their application scenarios are summarized, meanwhile the future
research direction of CCUS technology is proposed. CLC technology has made a great breakthrough from laboratory
research to engineering application, and is one of the most promising carbon capture technologies in the future. Continuous
efforts should focus on reducing energy consumption, lowering costs, and scaling up operations. It is imperative to accelerate
the establishment of CCUS technological frameworks and large-scale integrated demonstration projects, while fostering the
development of efficient, low-energy, cost-effective CCUS business models tailored to China“s national conditions. These
initiatives will ultimately contribute to achieving the strategic goals of "carbon peak" and "carbon neutrality".

Key words: carbon peaking and carbon neutrality; carbon capture; CCUS; chemical looping combustion;
research progress
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Energy Value Chain Management and Collaboration Service System
Research for Manufacturing Enterprises towards the
“Dual Carbon” Goals

REN Pangiu, LING Hongbing, HUANG Xi, FENG Rui, WANG Xu"

Dongfang Electric Machinery Co., Ltd, Dongfang Electric Corporation, Deyang, 618099

Abstract: In response to the demand for digital and lean management of the manufacturing energy value chain under the
national “dual carbon” goal, taking the typical branch of Dongfang Electric Machinery Co., Ltd. of Dongfang Electric Group
as the object, based on the analysis of the energy value chain of value creation, transmission, and value-added in the
manufacturing process, an energy value chain management and collaborative service system has been developed to
achieve digital, lean, and intelligent management and service of the manufacturing energy value chain, which can guide the
energy-saving and carbon reduction technology transformation of enterprises. The application results show that the system
can effectively identify the key links of energy conservation and carbon reduction in the energy supply system. Through the
technological transformation of related equipment or subsystems, the comprehensive energy consumption per unit output
value has been reduced by 10%, and the carbon emissions per unit output value have been reduced by12%, effectively
improving the energy efficiency of enterprises and reducing carbon emissions.

Key words: energy value chain; manufacturing enterprises; the “dual carbon” goals; control and collaborative services
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Practices and Explorations of Science and Technological Information
in Supporting Enterprise Technology Innovation

LINGHU Wengian', ZHANG Yuan'™, CHEN Bingyuan®, TIAN Yu’
(1. DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China;
2. Dongfang Electric Digital Technology Co., Ltd., 610218, Chengdu, China;
3. Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: The importance of scientific and technological (S&T) information in supporting enterprise research and innovation
has become increasingly prominent. This study systematically examines the core roles of S&T information in corporate
innovation activities, highlighting its value in guiding innovation direction, supporting strategic decision-making, and
enabling risk early warning. Based on practical investigations, the paper further identifies key challenges enterprises face
in the acquisition, analysis, and application of S&T information, including difficulties in extracting high-quality information,
insufficient analytical depth, and inadequate support for research and management decision-making. To address these
issues, an intelligent S&T information system is constructed. The paper describes its design and implementation across
multiple dimensions-including system architecture, data foundation, functional modules, and operational mechanisms-and
illustrates how the system enhances the scientific basis of decision-making and improves resource allocation efficiency in
innovation activities. Although the system is still in the stage of advancing its intelligent capabilities, its practical value in
supporting enterprise research and innovation has already begun to emerge, offering a valuable reference for building high-
level S&T information systems in the future.

Key words: scientific and technical information; digital technology; digital platform; technology innovation
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