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Challenges and Strategies of Carbon Capture and Utilization Technology in
the Context of the New Power Systems Development

ZHANG Tongyun', DU Wentao', ZHUANG Yuanfa'?
(1. Dongfang Boiler Co., Ltd., 643001, Zigong, Sichuan, China;
2. Clean Combustion and Flue Gas Purification Key Laboratory of Sichuan Province, 611731, Chengdu, China)

Abstract: Constructing a low-carbon, environmentally friendly, safe, and efficient new power system is the important
measure to realize the great goal of ‘30-60’. The power industry, as the pillar industry of China's national energy economy,
consumes over half of the total coal resource, and is the primary field of carbon emission reduction. Currently, the thermal
power still dominates China’s electric power supply, and will maintain a high dependence on coal energy in short term.
Therefore, it is of great practical significance to promote the effective coupling of coal power generation process and
carbon capture and utilization (CCU) technology. In this work, the core connotation and construction direction of the new
power system are discussed, and based on which, the opportunities and challenges faced by the new power system
under the background of carbon neutrality are expounded, aiming to provide suggestions for the future development of
CCU technology and new power system. From a strategic point of view, for the new power system with "clean and low
carbon" as the core goal, combined with the current development of new energy technologies, promoting the CCU
technology, especially the integration of CO2 capture and large-scale economic carbon utilization, is of great significance
for social economic development and the achievement of the "dual carbon" goals. The key lies in strengthening the
systematic understanding and innovative development of modern engineering technologies and cutting-edge/disruptive
technologies in the fields of energy and chemical engineering.

Key words: new power systems; new quality productive forces; new energy; carbon capture and utilization (CCU); clean
and efficient
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Study on the Influence of Gas Diffusion Layer Compression on the
Performance of Membrane Electrode Assembly

KONG Yu" ", WANG Chensong" ?, LIU Peng' ?, LI Ting"?

(1. Dongfang Electric (Chengdu) Hydrogen Energy Technology Co., Ltd., 611731, Chengdu, China;
2. Sichuan Key Laboratory of Long-life Fuel Cells, 611731, Chengdu, China)
Abstract: In the membrane electrode of the proton exchange membrane fuel cell, the compression rate of the gas diffusion
layer simultaneously affects the charge conduction and the water and gas transmission, and then has an important impact
on the membrane electrode assembly performance. In this paper, we studied the electrochemical properties of ohmic
resistance, proton resistance and oxygen transmission impedance and polarization properties of different gas diffusion
layers (17.5%~35.5%), and analyzed the electrochemical impedance data at different compressive rates based on the
relaxation time distribution method. The results show that the influence of gas diffusion layer compression on membrane
electrode assembly performance mainly focuses on contact resistance and oxygen diffusion resistance. The compression
of GDL makes its internal structure tends to be compact, the porosity and pore size decrease, and enhances the contact
with the catalytic layer, so that the contact resistance decreases and the oxygen diffusion resistance increases. The
design of GDL compression rate should take into account the interface contact resistance and the gas diffusion
resistance.

Key words: gas diffusion layer; compression; membrane electrode assembly performance
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Research on the Development Path of Comprehensive Energy Systems in
Carbon Neutral Parks

TANG Changlong , ZHANG Yuan
(DEC Academy of Science and Technology Co., Ltd., 611731, Chengdu, China)

Abstract: Park-level integrated energy systems, characterized by integration of sources, networks, loads, and storage,
multi-energy complementarity, and high efficiency in energy saving, are crucial for achieving carbon reduction in parks.
However, the development pathway for achieving carbon neutrality in such systems remains unclear. This paper, based
on the basic concepts of a carbon-neutral park integrated energy system, proposes development pathways from the
perspectives of clean energy technology, efficient resource utilization technology, carbon capture technology, system
planning technology, and system operation technology. It systematically elaborates on the research status of key
technologies for carbon-neutral park integrated energy systems and verifies the feasibility of the proposed development
pathways through two practical cases. This study aims to provide theoretical guidance for the transformation of parks
towards carbon neutrality.

Key words: carbon neutrality; industrial and commercial parks; integrated energy systems; development pathways
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Study on Wind Energy Resources and Optimal Spacing of Wind Turbine
Arrangement in a Typical Region of Liangshan Prefecture, Sichuan Province
Based on CFD Simulation

YE Yao!, YUAN X’
(1.Sichuan Meteorological Service Center, 610072, Chengdu , China; 2.Dongfang Electric Engineering & Consulting Co., Ltd., 611731, Chengdu, China)

Abstract: Based on the data of wind mast in three typical regions of Huidong County, Meigu County and Yanyuan County,
Liangshan Prefecture, Sichuan Province, this paper uses CFD technology to conduct micro-scale simulation of wind
energy resources in typical regions, and conducts detailed wind resource analysis and optimal wind turbine arrangement
spacing analysis. The results show that the maximum value area of annual mean wind speed in the region is basically
located in the ridge; The environmental turbulence in mountain area is greater than that in flat area, and the high
turbulence value area appears in the terrain with complex changes. The maximum value area of wind shear is generally
located on the hillside. In Meigu area, the average annual wind speed of mountain ridge at the height of 100m is over 7m/s,
the turbulence value is between 0.09 and 0.34, and the average wind shear index at the mountain ridge is 0.19. In
Yanyuan area, the average annual wind speed of mountain ridge at the height of 100m is above 5m/s, the average
turbulence value is between 0.13 and 0.45, and the average wind shear index at the mountain ridge is 0.14. The average
annual wind speed at the height of 100m in Huidong area is over 8m/s, the average turbulence value is between 0.11-0.38,
and the average wind shear index at the mountain ridge is 0.21. Based on the comprehensive consideration of the wake
effect between the upstream and downstream wind turbines of the main wind direction and the amount of engineering, the
optimal distance of wind turbines in Huidong County of Liangshan Prefecture is 5.7D (D is the diameter of the wheel of
wind turbine).

Key words: CFD simulation; liangshan prefecture; wind resources; wind turbine arrangement
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Cause Analysis and Preventive Measures of Wind Turbine Blade Tower
Sweeping

ZI Luxiong, ZHOU Zhenggiang, LAN Jie, FEI Bo, LI Fan, WANG Hui
(Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: In the situation of fierce competition in the wind power industry, the whole machine manufacturers invariably
choose the cost-reducing route of lightweight blades. After lightweight blades, the ability of long and flexible blades to
resist deformation continues to decline, and the problem of blade tower sweeping occurs in different degrees in the
industry. Through systematic cause analysis, the risk of blade tower sweeping can be effectively reduced by installing
laser radar and optimizing control strategy.

Keywords: blade sweeping tower; laser radar; control policy
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Testing and Analysis of Auxiliary Power Consumption for Wind Turbines

ZHANG Chunhong, WANG Bin, REN Huabin, LUO Jing
(Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: This article mainly focuses on the situation where there is currently no corresponding design specification for the

auxiliary electrical equipment of wind turbines in the industry. The operation of the auxiliary equipment is recorded by the

wind turbine controller, and the test data of the auxiliary electrical equipment of wind turbines is analyzed to grasp the

starting and operating conditions of the main operating equipment of the auxiliary electrical equipment of wind turbines, as

well as the staggered operation rules between different equipment, Summarize the experience coefficients for selecting

auxiliary electricity for wind turbines, providing a basis for calculating the capacity of auxiliary transformers for wind

turbines.

Key words: wind turbine;auxiliary power consumption;demand coefficient
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Research on a Method for Monitoring the Twisting Deformation of Wind
Turbine Blades
LI Yani, LI Yuxia, NING Kun, ZENG Yiming, WANG Lin
(Dongfang Electric Wind Power Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: Three GPS positioning antennas are installed inside each of the three blades of a wind turbine assembly. At the
blade tips, one antenna is symmetrically installed at the leading and trailing edges, respectively, and another at the 0°
calibration position of the blade root. The position of the GPS antenna at the blade root is used along with the current pitch
angle provided by the wind turbine to dynamically draw a straight line in real time. The two GPS antennas installed
symmetrically at the blade tips form a straight line, which is also dynamically drawn in real time. The system continuously
checks whether these two dynamic lines lie in the same plane and evaluates the angle between their projections onto the
same plane. This information is then transmitted in real time to the wind turbine control system. If the dynamic lines are not
in the same plane, the system, integrating the state data of the wind turbine, determines whether there is a twisting
deformation and relays the results in real time to the control system. Upon receiving an alert about blade twist, the control
system initiates a safety protection strategy. Based on the changes in the angle between the two dynamic lines, the
control situation is evaluated to promptly mitigate the blade twisting, thereby ensuring blade safety.

Key words: GPS positioning antennas; dynamic lines; blade twist; blade safety
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Power Generation of WTG Increasing Measures

WANG Mingjun

(Sichuan Institute of Industrial Science and Technology, 618000, Deyang, Sichuan,China )

Abstract: Power generation increasing of WTG is very important for wind power companies. This article analyzes and

explains several key measures to increase the power generation from the aspects of the wind field micro-site selection,

the selection of WTG site, the optimization of the gust control parameter, and the WTG control system of great

significance for power generation.

Key words: increase power generation; selection of WTG site; optimization of gust control parameter; software and

hardware quality of WTG control system
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Research on Quality Control of Wind Turbine Blade Core Material Suppliers
CHEN Yang, YAN Chuanhui, DU Qiu, XU Junwei

(Dongfang electric (Tianjin) wind turbine blades engineering co., Ltd., 300480, Tianjin, China)

Abstract: Core material is one of the main materials for wind turbine blades, and currently the commonly used core
materials in the wind power industry include PVC, PET, and Balsa wood. The quality of the core material not only affects
the production efficiency of blade manufacturers, but also affects the quality of the blades. In recent years, with the
deepening application of APQP4WIND in the wind power industry, it is very necessary to combine this tool with the quality
management of balsa suppliers to improve the reliability of balsa quality.

Key words: wind turbine blade; core material; supplier management; quality tools

SR T RO, Rk 1 KB GN R RS R IR
LUK IR RELOHUIRAE , 445 83T 5 s LI B L B
BEAL LA . SRR P (R B R0 7 ERERI AR GRS R, M)
PRz —, ERIHHFEERLMAE, mp ok ARTGER SRR RN, EXT,
AN DFFIRIAS AL R HORRE. TR R )4 SN Z M R R TG S, A& R
P R — B Ak, mimsarde. b 2 IO SRR R B IR 5, T
fs. JerbbE, A ek —, B e AR RE ARk R B R E A,
R, WO, SRR, g BTG MR BV RSCR, A
KRB S, B Ak —teRnge  FOURL SREIUA RS PSRN AT LSS
Wi SR HIRNES . BUGHBI e, et AT SRR, SRR, SR
ST ARIARS . R RESE . Bkaias IR i o ORMIUR IO A B T HEZ) BT IR I B R K
Ao ST ORI REE, ATt friokasteqn e
RS, ISR R A RE, iy 1] BAREERERS

FAPF R TR, TR, RIHA A PRR R M1 B RS IR 2 I i 2 oA
RETTEE, RAEEE LI, BT . EEERTIH AR, XN

IS HEA: 2024-07-01
TEEEN: PRBH (1988—) , 55, 2009 FEbFHARI TRFEEEMES TRE, A8, &S TEMN. JFEIRTFARTES CRE KH
A TAEBRA, 3NN S8 TAE,

50



T S AN BT 2 2 ) S s e R 28 P 3, (R A AT
RN 3R 3t R0 BT

K 2 BUR AL R AR # G AL T BN SE B W)
R EAA R, IR R H bR RE R, BiR
PR A P Ik R PO BIRE R 1 R AR . SR, H
TREARMEHRRE, FEREANREHATRE,
SR BRI RIRE R T, T XU
MR EaERE.

12 BAENESREEEES

B TR, KB FEMENERE. T 2R,
WRSH NREAESEZ AT Tk AR =)
AL SQE CHER R o & TARIN) M5, XLt
FE 27 AR AT AN B 1) S A A T 43, A SE PR 45
HAEERTE TN, MRAR.

N R A R ARG SR T, RATUUIA
AR R o B B R ONFEAL, flA APQP4WIND H
FHOCT S T, I LA CTQ (G4
PR N CTP OGBS FERRE) |, 458 Tt
MR, MO M T EE S, LI
P BE R P T A EKCR

2 BARRKEES IR

2.1 BAE Rk E R0

BRI RSN A, (BARREm T F A2
i 3 B RN B P R AR G B o AR L A A
PRI 2023 SRR ERE 1B, W IR AR
Jo R A R O RO w22 FIR . EK R ZE RS
M, W 1.

BARMRERES

100 100

HA

s’ Rrz SR 0
aBatt 450 X .. 100
Btk 450 X .. 100
BH% 450 . & 925
B 1 %7K[a)E Pareto
2.1.1 R<tRZE

JOT A EAEAE R BUAE Pkl /MR B
AR R R A AR T o IR RBRBEAAEAE 223 ORI
EAN, M T sk R A AR, R g N T
TR, AROKEIRESE 1 il 38 7o R TR R

T B RN 20240025 | 85385Vl 38 4 25153

DONGFANG ELECTRIC REVIEW

2 BARSRE

2.12 5K

FIAR IR, AR R R 7E SR AR WA A
IR, AR AT IR AN B RS, (HA T A
HPRIRIA T ) A 2 b 3 A I R, 3
A Db BE FIAE MR AR 2K

B3 fIARSHEEERME

2,13 BKEBE

K& e P BT R S LR
(e 121, [ e 7K A7 £ W AT B S 2 51 S b RS
KA, BT AL A T R 22 5 1) . X 28 ]
BRI R RE A BUME R, Ha M EHEM
FRRE, R AN R R AR A N .

B4 BKERBESHREISE

2.2 BARA CTQ (L =M

R AR 5 A8 L SR B 3 A DA B A ek 6 WA 4 AR 22
K, BATATLLEREAR CTQ (S8 FkkE) 72K
JE R
22.1 NS

FEOE RGO R4, Y)Y
DRSS, X SeRpPE B ek 2 AR RE T 2
[ A = i) 3

51



T B R RS 20240025 | #3820l 3851538

DONGFANG ELECTRIC REVIEW

2.2.2 4IRS

FEAFEII . FE. SRS, g, gk
REFUMA I BRI BCRANA B SAS, % % 25
RS F 1) E R 2
223 IS

N T IERL R AR G, RO HER RS 2 i
—RIITZ, MLTHEEM A= hliE TR E
M, HEEARSAHERE . JFRE 7. # A
FTFLR 2. LR A T4 A K I m i A 2R
7 1) 32 P (22 AR T
2.3 AR CTP (EHETIZHFM)

A= PP S i le s C S AUl puN
AFRZ N R . T R IR AER IR B DG B R
Refk, XTREEmRE. RS A E

o BRURERATTIEE FH TR SR e ofe 1R ) D ok R
P, A IR IR 1,
=1 XEEERFMEIRA

- R Wy R :: Mg
Gl N

Rf N

ik \ \

skE A N N

Zexd ik, BAIMIA CTP LB
FE SRR DIR . O BREA RS . (15
—IRAE, MU CTP [k R A5 B AL T4,
Je SBE R BT PR B IR AT HESE, T LLE TP
Rl b, P R TP, XFEReLL LS i
EHEOERE.

3 BARXEEHRBNMA

3.1 ENEZ

L il S B ol BRI 5% B R KR,
MR HEATHEA AL I P PR 9 N B A X AN AR
B Bk, MBEN R EIX — I FERE, B
A E AR, MG FE v sk Z AT A SRR AT
JEAEEL, BN, B

N R AR E N, BT R
BT A T N B AZ IR . DAAEFRAT 15 2 %
BARAFINTH SMIE £ #T, A (Man)

52

Hl (Machine) « k#} (Material) . ¥% (Method) -
M (Measurement) FI3f$E (Environment) o IXFf
HAZEGVE T, (HE SRR .. fEIRE LT
RECBERFPE G, DLAOCHRRH I A A, AR Ak A%
B, AT MBI TR, 7853 IR A HE T I AR XU

=2 OEANERER (Buk)

o AR
P BiH WAL A P
B et B IR ) R 4
BT 427
JE A TR SL R RS I bk
| BN Y BRI H AR SRS
It CTQ?
n RS ANE A% AR

ALEFRE, FRHERER AN A%
JEAPRIEAT IO . RS
FE ST S A B ?
AL SR RAT R B SCA IR
B ?
RPN <IN 5 N N
X RESR A XS AR AT
B HONRGHR? RN
"
FETIR K E R HIFRAE
BIAREF BRSO EAT 24, IF
T PR BT ?
FEAT AT B A S0 AN I A A

i3

@

il LA B S R 2
IR (CTQ. CTP) B E A AT
FeidE, B b A B
S MSA 5347
ST AT 152
BRSSP C ALE i  a
97 MBI BRI |
Ak AR RSO TS S
P HER—E
7 A B0 T bR v
TR &2 R R i
SRR R P

3.2 FIEER
3.2.1 EMRIREE]



AR A N R —, BAITSEA
PN R FE R — R AR HEA S SRS, 1K
AR AP IR, U R ARk B T
Ll AEM S RZ I, IEEAER AT 5 R
BEAT AN TE J B0 B AL A 06 o 32K 1 o ARG 3636 s Yo
wBEARIIAERE . SKE. WEEZAIIm,
B DR L AL A P P 75 P - IR e SR A - B I I
TSk R 00 7 3, P 3 T S B K PR PEE L
TREEARJE AR 5 &

JERIRIE A%, EREAT I AT, &7 2T
PERPEREA ) AR RE DT TH A A . B IEREN) A
R I0 H ILER 3

*®3 YRR REIRYUUE R

il far 46 e
e For g8 75 2
TiH fitix B
3 PR E, %R )
EE kg/m? ) BHIR S
p=m/v 5
Bk % B KR MRAL BHIR S

S — H e e

JIEETEREN) I IR H WK 4.
x4 NFMRERBUER

R H DS WIRI PRAR 7 =
E4EsmE (A7) Mpa ASTM D1621 R/ME
JE4EsRE (FEED Mpa ASTM D1621 H/MA
B4t CF4T) Mpa ASTM D1621 “FIE
B4tk (EED Mpa ASTM D1621 “FIE
0°~90°77 [7] By V) 5 % Mpa ASTM C273 H/MA
0°~90°77 [a] BY )1 & Mpa ASTM C273 FIE

HYINAE (%) ASTM C273 FIE

R LRI 45 T R e R T S, AR b 45
7 L% AH N W R (S i = 3047 . R e =
EH R, 7 BN S & Y T R RIS AT T
WA, AAAEARRRT S50 =50 A A5 R5 6
I~ SEIS AR & ALK S4E . A I bR iEALIR
FEHATIE 0L
3.2.2 I

A7 M P BB A D 8 R — A 5 S A
AR FERR AL IR AR, SRIMIE 2 1R 2 EhBf 2
HEIRGPEN T E R T . WETERMAE, NT
SCHLE BPE R R DA RS, B Sl
i, NS TE B A 7 3R AT T 1A A
FA R 5 5 A 7 76 i i R R AR AE I R G R

‘Eﬁj—'?.ﬁui‘ffk\ 2024.00.25 | #38%Vol.38 H E153 1A

DONGFANG ELECTRIC REVIEW

W, SRS, JEEREE R ERTR. A CTQ AN
CTP, #ifseik, IAVCE FREEHKES, Wk
5o

*5 BESEEE/RERIL

BB ArEE fOrERES OTREEREN
e N B 1 ‘
\ Ko 5 ST
EF ARERE
1 N o BB
A5 T B 7 B 47 8
L.
e
R
TR
W R %, TR
WHRIEE S, % ‘
_ BT A
2 WH SH R R
KR R T T
YEHIRE, % 5% )
R anE
L.
L.
e s ane SN
WG, RA
. . BRI TR B RSRER
A IR 4o TR B
R Y AT Sl
aER,
K CTQ 5 CTP A
W R 1 TR SCSCR
HRHFL, T i}
\ CHREE, AW
‘ gk aM, T
4 ik A O, Ak E
Rk b AEAL . 7T B
O, SRR
WAL ,
o PR o
REF 4.
KIS SRS
FE s R
TRV RO (3R 5575
5 37 R R4 R
aER.
AR BRI i
e

FEMETT N T B R rh, JRATTRR o sk— Sl
R b, IR PR N 2 T LA S A5 T ) £ 2
Ko M5 R A I EAT B X A SR R R
RARERANRABT I H W ERd RS, 4k
I A7 AL BRATT B SR U 1R AR A7 (1 H W
P 2R
3.3 WA REFMN

KM REH, x5 R 2 — T
REBW AR XRPR A DA B T8 PR R I 7

53



T B R RS 20240025 | #3820l 3851538

DONGFANG ELECTRIC REVIEW

S8 5 R B 0 BRI 5K S 90007
(0 KIE ARG AIOBH AR . 9 T R RIFI
LRI, BN L, R R R B
AT

FEMEAT FURPPOT I, W A B AT 455
i, UEARRTEAR. A MEESE T,
R SEERBATE L T VPR AR A, TR 6.

* o6 HAERETMRE

FeAR Ty TH K T5 TH JR 5
R 1) R
o ERR Sy } R R 55 i N EE O RERSW
FARNRAES K WSS BT TE e At — & EX o
Je e N R I \ i TEhm LRI
T i i
Rur, BE
*100 %; L REx (-8 X B (1- RHE— R
RAE—EmR o RAEIRE RAE IR o BRE BRE- BRE
—R, BUE N LRI EE O Bas IDEVE
A B A, o AR AR Tl mAnET S »
#60 %; fHaHR . » Bt fF, EF
N METF5 . Hray 5, 0 T4 Hrar 9% Hrar
%, W& ) x100 % H)x100 % Vi
#20 Y;
4 Z=HISE &, NTSEEUE SRR EARRE, BIETFEEREAR

FIKFRBEARK CTQ 22—, N T /it
R B BRAAL S B RCR, FRATT AR R AR AL T AT £t
Pl PR K SRR BEAT B . 2483t 2023 Fi
IR EIKE B EW BRI K E R LN 10.9 %, 1EE
o7 — B R AR T E BB ST, AT 2024
R E T BRI B KR HAT S

RT —FEBRARSKEINERE

FE b ERERINE O HRBO
fLR— 6.1 5.6 6.1 4.7 5.1
k= 3.6 3.7 42 42 5.0
HR= 3.7 42 4.8 5.1 5.1
LRIy 4.6 6.4 5.0 6.0 3.5
KL 43 4.0 49 48 44
TS 53 5.4 58 6.3 5.4
Lkt 4.4 49 3.8 4.7 3.6
1RV AN 6.1 58 6 5.7 5.6
I 5.7 5.5 4.5 49 34
LR+ 5.7 5.6 4.1 3.5 3.9

EHECHE v, %A B — R A AN IR )
BAREIKBILITFE BTGB R<T %, EERGFE
. SR, BEATIRAN TS AT AR L, XK
KRB R BE T EL Cpk fHAUHN 0.77. 3% B BAK
T VNI ERARE 1.33, RTEAER AN
PR PO e B TR AF AEAR R 3R T 25 B o X =k

54

BT RS B AT 2 955 77, QRS A
EIREAT R EE B TR, JUNSRB R A, L
PEOTEBAT ), DA ORRORH BT e 14 2 5 e P AR AE o

5 4£iE

B I 136 R R I BAR R, AT
AP S R R E IS SUR R S P et i i
AR BT A B AR . R R [ S LR
55 R AL T AR AR PN B B 4 b
R AE AR, SRR T PRl REAEAE [ R AR
TR FEUCEERS b, BRATTARAR R HUSE iy M 42 A il
Btk it, JIRBA GRS MEARIE R T N,
G HLRT I A I A RS . 2 — B
AR S UK, il DA T — % K,
{EER A B HAR SIS A — B B . ik, ATk
MRS S BT, RRER e R e i
LA PDCA (1 #HLB B AN W3R TH AR AR B

SEHL -

[1] I, TR/3E, RRAE, % EIDARLERHL F R A B
ST 4EE B 48,2021, 38(4):74-77

[2] XUsEge, 2k, RER, 55 ERAEHE B KM 5T Rt
FEmEE[T]. EatRE S THE, 2023, (5):80-85

[3] Emege, )R, WiRAE AR T RN E D] B E R,
2024, (1): 57-59



ﬁ?‘?ﬁ‘lf‘f‘ik\ 2024.09.25 | 8538%:V0l.38 2 5153

DONGFANG ELECTRIC REVIEW

B3 2= 58 B I B B 75

PR K 5%

%I~ — ol 28 7 [ 48

Bk 7
REZEN A RIEITEE, RE 610213

WE: BEH%ehAARRKE, Ha)EAHIT RES-M £ 44 &2 KoM R b— 5% KERRRAHE, KLl
i A — B S5 AR R BRI Y £ A, SR T — AR B IR A — S 55 KR R ROk TR A ) KU AT ok, R RAT
RES-M #h # & K 69 L AL — B35 K R iR I0 HOob A D B, D AT M AL — B 34 K BRI Fob iR 0 e AT R A
B, AR AL — S KRR R ARG 0 R B, R TS RN . A AT A R AT B A HRAT RES-M % &
WAL — ) 3K R R T 4% o R AT A B E L

KR KRR, KRBT R, #RRKE; BELLE,N
hESHES: TM623 SCERFRIRES: A XEHS: 1001-9006 (2024) 05-0055-05

Research on the Risk Analysis for Hydraulic Test Modification on Primary

Coolant System in Nuclear Power Plant

YAO Gang, DUAN Yongqiang
(Nuclear Power Instituted of China, 610213, Chengdu, China)

Abstract: The technical policy on hydraulic test modification of primary coolant system in nuclear power plants is issued by
National Nuclear Safety Administration in 2023 to promote the adjustment of the hydraulic test strategy for domestic
nuclear power units implementing the RES-M in-service inspection rule. Firstly, this paper compares the differences
between the current primary hydraulic test strategy and alternative test. And then,based on the identified difference, a risk
analysis method for quantitative evaluation of primary hydraulic test strategy adjustment is developed. Finally, taking the
adjustment of primary hydraulic test strategy of a nuclear power plant that implements the RES-M in-service inspection
rules as an example, this paper briefly analyzes the risk of the adjustment of primary hydraulic test strategy based on
mentioned risk analysis methods. The research results show that the risk increment caused by the adjustment of the
primary hydraulic test strategy is small and acceptable,and which can provide an important reference on the risk analysis
for the hydraulic test modification of primary coolant systems in nuclear power plants with RES-M system in China.

Key words: hydraulic test; examination strategy modification; leakage test; probabilistic safety snalysis
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Research on the Mechanism and Prevention Measures of Defects in J-Weld of
Reactor Pressure Vessel

WANG Miaomiao', ZHANG Bin’, DAI Guangming', JIANG Guoyan', CHEN Hong?, LI Haoran'
(1.Dongfang (Guang Zhou) Heavy Machinery Co., Ltd., 511455, Guangzhou, China;2.China Nuclear Power Engineering Co.,Ltd., 518124,Shenzhen, China)

Abstract: Reactor pressure vessel is an important pressure equipment of reactor coolant system. CRDM penetration is
connected to the top cover through J-weld, which has complex structure, large constraint and large residual stress. The
welding technology of J-weld is the key to the manufacture of reactor pressure vessel. Because of its structural
characteristics, the electrode arc welding method, which is more convenient and flexible in operation, is widely used in the
welding of this weld. Due to its special working conditions, ENiCrFe-7 nickel-based alloy electrode with better corrosion
resistance is used as its welding filler material. Due to its material characteristics, it is easy to have defects such as hot
cracks, pores and inclusions during welding. Especially in joints with high constraint stress such as J-welds, the
manufacturing difficulty is further increased. In this paper, J-welds are systematically analyzed from the aspects of
structural characteristics, characteristics of nickel-based alloy materials, process control points, process control measures,
etc., and corresponding control measures are formulated to achieve the purpose of improving the welding quality of
J-welds.

Key words: J-weld; ENiCrFe-7; defect; control measures
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Research on Structure Optimization of Labyrinth Ring of Pump Turbine
Runner
DANG Jian, DENG Xin, FAN Jiayi, HUANG Shihai, LIU Hui

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

Abstract: The labyrinth ring is a metal sealing structure located between the turbine runner and the head cover as well as the bottom

ring of a hydraulic turbine, designed to minimize water leakage and facilitate replacement. Focusing on a domestic pumped storage

unit, this study aims to enhance the mechanical and hydraulic performance of the labyrinth ring in pump turbines by drawing on the

structural designs and parameter optimizations of similar units operating at the same head. A comprehensive comparative analysis of

the hydraulic models before and after optimization was conducted using the finite element method. The research findings indicate

that the proposed optimization significantly reduces the pressure values on the upper and lower flow surfaces of the runner and

effectively decreases water leakage through the labyrinth ring. These results are pivotal in improving the hydraulic efficiency and

enhancing the overall system stability of pump turbines.

Key words: pump turbine; labyrinth ring; structure optimization; CFD
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A Brief Technical Analysis on Energy Saving and Carbon Reduction of Steam
Turbine in Gas-fired Power Plant

WANG Mingjie!, ZHANG Weirong'* CHEN Xin!, SU Hong’, YUE Shupei', ZHANG Pengfei’
(1.Dongfang Turbine Co.,Ltd., 618000,Deyang, Sichuan, China; 2.Dongfang Electric Co., Ltd., 611731, Chengdu, China)

Abstract: Upgrading the initial parameters of steam Turbine is one of the main technical approaches for turbine energy
saving and efficiency improvement. In this paper, upgrading the parameters of 100MW subcritical units, which are widely
used in metallurgical gas-fired turbine generation, are discussed. By comparing and demonstrating the two technical
schemes of upgrading parameters of 16.7MPa /600°C /600°C and 24.2MPa /600°C /600°C, the feasibility and technical
economy are analyzed and discussed, so as to achieve the purpose of energy saving and carbon reduction. The results
show that: Compared with the 100MW subcritical gas-fired turbine, the two schemes of upgrading parameters are
technically mature and feasible, and coal consumption can be saved 6 129~8 488 tons and carbon emissions can be
reduced 20 137~27 890 tons every year

Key words: energy saving and carbon reduction; subcritical 100 MW; gas power generation; steam turbine; ascending
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Hardware in the Loop Simulation Study of High Voltage and Large Capacity
Bidirectional Converter Controller Based on RTDS

CHEN Jianguo, XIAO Wenjing*, WANG Duoping, TIAN Jun
(DEC Academy of Science and Technology Co.,Ltd., 611731, Chengdu, China)

Abstract: In urban rail transit systems, subway trains frequently start and stop, consuming a large amount of
electrical energy during startup, and the energy generated during braking accounts for approximately 40% of the
traction energy consumption. In order to fully utilize the braking energy of the subway and stabilize the DC contact
network voltage, high-voltage and high-capacity bidirectional converters have been widely used. The RTDS (Real
time Digital Simulator) system can build digital physical experimental circuits, test and experiment on actual control
equipment, and greatly improve research and development efficiency. In this paper, a simulation model of a
high-voltage high-capacity bidirectional converter was established, and a hardware in the loop simulation system
was constructed based on actual hardware controllers to verify the effectiveness of the control strategy.

Key words: bidirectional converter; RTDS simulation; hardware in the loop; energy feedback control
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Hardware Architecture Design for the New DCS System Control Station
MA Jinsong, ZHANG Yaping, WANG Gang, LIU Wenbo, SHAO Qinfeng

(Dongfang Electric automatic control Engineering Co., Ltd., 618000, Deyang, Sichuan, China)

Abstract: With the rapid development of the industrial automation control industry, new requirements for different

application areas of DCS (Distributed Control System) control systems are continuously being proposed. In order to adapt

to the high reliability, intelligence, and openness requirements of DCS control systems, this paper proposes a new

hardware architecture design for DCS system control stations by applying industrial Ethernet technology and combining

Ethernet bandwidth resources. This design breaks through the bottleneck of traditional DCS control fieldbus, achieves

independent research and development of DCS control systems with high-speed transmission, high real-time

performance, high openness, and flexible expansion of new hardware topology structure for DCS control stations.

Key words: DCS control system; industrial ethernet; control station hardware topology architecture
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AN 1O BEHL, — AN BRI LR 7] 5 60 /N 1/0 Fidk

(3) 4 10 HHRHELZ T 60 1>, " ER
1) VO FEHIRBELEA MY FRHUAE P o A M35 61 3k
1) VO BHFIARY RHAEY VO B, A ix
FE 1/O bR 35 ] 2 FE 3 ik % F AR R R T A G B
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1.5FBESHETEMNERZERAR ( BEH ) GREEAR, HKE 610000; 2.5FBRSEEFHITEGRAR, M) £ 618000

THE: DCSHEHMARSZRAEL, e, Gih, RITHEITWRY, AT LAANNE RS E %, AT LIKAH
REGE R, ZAZLH, ZELW ., AAERNF—RINFEL) BrFrEFEk, T VPHERFH, REL, FRALTE
R, MEMBSOT LIzH ML S LIRMEE, RABLEKENE R B4R, A IT (Information Technology) /OT (Operational
Technology) AN E & K, HILBM L kix4 DCS R AR %L &L KES R, FF5C DCS 24 2 oty %2 RA, &t —4
BXFZRARRGRERFIRIE, FRRBEAMBGEGEFTZ, it —HESCZ AR ARG T ZRASN T A, B2
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Research on Virus Threatening DCS Industrial Control System Network
Security

LIANG Hai',ZHANG Yu',LIU Jiong’,ZHAO Dong'
(1. Dongfang Electric Zhongneng Industrial Cybersecurity (Chengdu) Co., Ltd.,610000, Chengdu, China;

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

Abstract:DCS control system is widely used in industrial sites such as power, metallurgy, petroleum, and chemical industry,
and is an important control system in industrial automation. With the application of industrial Internet technology and the
implementation of a series of smart factory solutions such as remote control, remote diagnosis and unmanned workshop,
the industrial industry is developing towards the direction of digitalization, networking and intelligence. More and more
industrial control networks are connected to the Internet, becoming the key target of network attacks. Starting from the two
levels of IT (Information Technology)/OT (Operational Technology), this paper categorizes viruses that threaten the
network security of industrial control DCS systems, studies security vulnerabilities in DCS control systems, designs a virus
program to simulate attacks on system vulnerabilities, researches the production process of critical infrastructure, designs
a method to tamper with the process instructions of the critical infrastructure, briefly discusses how to defend against IT
and OT layer network attacks in industrial control DCS systems, provides reference for operating procedures to protect
DCS network security for industrial producers, and provides design ideas for network security equipment developers.

Key words:industrial control; DCS control system; IT/OT;network security;operating system virus;process virus
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Bk 1. Hihk 2 BdE ok E A 2% E R
PANIEE: %
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