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around the globe. Despite being a young company, Viser is actively
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Optimization and Innovation of Earthwork Operation Technology in Water Conservancy
Engineering Construction

ZHU Wei
Anhui Anran Water Conservancy Engineering Co., Ltd., Huaibei, Anhui, 235100, China

Abstract: Earthwork operation is a key link in the construction of water conservancy projects. The article analyzes the limitations of
existing earthwork construction techniques and proposes a series of innovative optimization measures. By introducing advanced
mechanical equipment and automation technology, optimizing work processes, reducing construction interruptions, and effectively
improving engineering efficiency and safety. In addition, in accordance with environmental protection requirements, soil conservation
and resource recycling strategies have been implemented, promoting the sustainable development of construction. The application of
these technologies has significantly improved the construction quality and speed of earthwork operations, which is of great
significance for enhancing the level of water conservancy engineering construction.

Keywords: earthwork operation; technical optimization; automation technology; environmental protection; water conservancy project
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Analysis of Quality Control Measures for Supervision Units in Water Conservancy
Engineering Construction

JIANG Xingming
Xinjiang Kunlun Engineering Consulting Management Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: There are still many problems in the supervision of water conservancy engineering construction in China, and the current
management system is not yet perfect. The supervision of water conservancy engineering construction plays a crucial role in ensuring
project quality and improving construction progress, while also having a positive impact on the economic benefits of water
conservancy engineering. However, there are still many urgent problems to be solved in the current supervision work of water
conservancy engineering construction in China. The article analyzes the current situation of water conservancy engineering
construction and supervision work in China, explores the root causes of problems, and proposes targeted improvement measures,
providing theoretical support and practical reference for improving the supervision technology of water conservancy engineering

construction in China.

Keywords: water conservancy engineering construction; supervision unit; quality control; control measures
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Innovation of Safety Management in Water Conservancy Engineering Construction and
Maintenance

MA Bing
Xinjiang Tajian 359 Construction Engineering Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: The construction safety and maintenance of water conservancy projects are directly related to the safety of national
infrastructure and the well-being of the people. In response to the complex environment and outdated traditional management models
faced in the current construction and maintenance of water conservancy projects, there are construction safety risks. The article
constructs a three in one security management system of "full cycle control - technological innovation - intelligent supervision".
During the construction phase, focus on the safety technical points of key processes such as water conservancy engineering technology,
concrete reinforcement and compaction, and anti-seepage treatment, and propose risk prevention and control strategies based on digital
twins and intelligent monitoring; During the maintenance phase, analyze the risk characteristics such as facility aging and limited
space operations, and establish a modern management framework of "predictive maintenance - dynamic emergency - knowledge
evolution”. The research results provide theoretical support and practical paths for improving the intrinsic safety level of water
conservancy engineering.

Keywords: water conservancy engineering; construction safety; maintenance and upkeep; intelligent supervision; risk prevention and control
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Analysis of Construction Temperature Control Measures for Concrete in Large Volume
Hydraulic Engineering

SHEN Xiufeng
Xinjiang Xiaohaizi Water Conservancy Construction and Installation Engineering Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: In the field of hydraulic engineering, the temperature stress problem caused by hydration heat in large volume concrete
structures has always been a bottleneck that restricts the quality of engineering. With the advancement of the construction of a
large-scale water conservancy hub in a certain western region, the dual challenges of complex climate conditions and the expansion of
engineering scale have put traditional temperature control technology at risk of failure. The severe temperature difference between day
and night, as well as the variable wind speed, exacerbate the uneven distribution of temperature field inside the concrete, leading to a
significant increase in the probability of structural cracking. In current engineering practice, temperature cracks not only affect the
durability of structures, but may also trigger chain reactions such as leakage and freeze-thaw damage, posing a threat to the safe
operation of engineering. The existing temperature control system generally has deficiencies such as lagging regulation and
insufficient coordination when dealing with special climates and complex structures, and urgently needs to construct a multi-scale
coupled temperature control theory. The article focuses on the technological integration of material modification, intelligent
monitoring, and dynamic control, exploring innovative paths for temperature control of large volume concrete to adapt to extreme
environments, and providing theoretical support for improving the quality of water conservancy engineering in high-altitude arid areas.
Keywords: large volume concrete; hydration heat control; intelligent monitoring; layered pouring; water conservancy project
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Research on Construction Technology of River Embankment Protection in Water Conservancy

Engineering

DAI Chengcheng
Fukang Water Conservancy Management Station, Changji, Xinjiang, 831500, China

Abstract: With the continuous development of society, the process of urbanization is also accelerating, and the scale of water
conservancy engineering construction is gradually increasing. However, due to the complex and diverse geographical environment, as
well as the high frequency of natural disasters, the stability and durability of embankment protection have become key challenges in
ensuring the safety of water conservancy projects. In order to cope with such challenges, experts working in the field of water
conservancy engineering have been actively carrying out related work in technological innovation, while also conducting practical
exploration activities, and actively promoting various advanced embankment and bank protection construction technologies. These
technologies have significantly improved the ability of engineering to resist disasters and its safety performance, while also protecting
the ecological environment along the coast, effectively promoting the realization of comprehensive benefits of water conservancy

projects and the advancement of sustainable development.

Keywords: water conservancy engineering; embankment and bank protection engineering; construction technology
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Application Analysis of Digital Technology in Water Conservancy Construction Management

ZHANG Zhijian
Changjiang River and Lake Construction Co., Ltd., Wuhan, Hubei, 430074, China

Abstract: With the rapid development of information technology, digital technology is widely used in the construction management of
water conservancy projects. Analyze the specific applications of digital technology, involving project information management,
engineering surveying and mapping monitoring, construction progress quality control, safety management, collaborative management,
intelligent decision-making, etc., comprehensively summarize its key role in actual construction. Explore the main issues in the current
application of digital technology, such as lack of management awareness, incomplete technical systems, and inconsistent data
standards. Provide suggestions to strengthen policy support, improve institutional systems, increase investment in technological
research and development, and enhance talent development, to help integrate digital technology with water conservancy construction
management, promote modern management of water conservancy projects, and provide theoretical references and practical guidance.

Keywords: digital technology; water conservancy construction; management
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Application of Curtain Grouting Technology in Water Conservancy Construction

XIE Lewen
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: Curtain grouting technology is an important construction method to improve the anti-seepage performance of dam foundations
and is widely used in the field of water conservancy construction. This study mainly explores the application and key technical points of
curtain grouting technology in water conservancy engineering construction. Due to the special requirements for anti-seepage and stability
of dam foundation treatment in water conservancy engineering, this article first analyzes this point and then briefly describes the basic
principles and implementation steps of curtain grouting technology. Combining typical water conservancy construction cases, the
construction process of curtain grouting is explained, covering key links such as drilling layout, grouting material selection, pressure
control, and monitoring technology application. Reasonable use of curtain grouting technology can significantly enhance the overall
compactness and anti-seepage effect of dam foundation, reduce the risk of dam leakage, and ensure the long-term operation stability of
water conservancy engineering, Summarize the advantages and challenges of curtain grouting technology in practical applications and
propose suggestions for further optimizing construction technology and improving monitoring level. The research results provide
theoretical basis and practical reference for improving the scientificity and implementation efficiency of curtain grouting technology in
water conservancy construction, which is important for improving the quality of water conservancy engineering.

Keywords: curtain grouting technology; water conservancy construction; dam foundation treatment; impermeability performance;
construction process
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Research on the Design and Stability Analysis of Bank Slope Protection Structures in
Mountainous River Management

ZHOU Qiyu, PENG Zuyu, HUANG Guangyuan, QIN Xiaoyan, LIN Yalan
Yichang Qingjiang Water Conservancy and Hydropower Design Co., Ltd., Yichang, Hubei, 443500, China

Abstract: Due to the unique terrain and varied hydrological conditions, the stability of mountain river bank slopes is prominent, and
the design of protective structures has become the key to ensuring river safety. This study comprehensively analyzes the types of
protective structures such as gravity retaining walls, gabion nets, and vegetation protection, elaborating on their respective
characteristics and applicable conditions. At the same time, it focuses on exploring the mechanism of hydrological and geological
factors affecting bank slope stability. By using techniques such as limit equilibrium analysis and numerical simulation, the stability of bank
slopes is systematically evaluated, and targeted structural optimization measures and new material application schemes are proposed to
provide reliable theoretical support and practical guidance for the construction of mountain river bank slope protection projects.
Keywords: mountain rivers; bank slope protection; structural design; stability analysis; optimization strategy
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Safety Risk Assessment and Control in Modern Water Conservancy Engineering Construction

SHEN Zuofeng
Hunan Shuoxin Construction Labor Service Co., Ltd., Changsha, Hunan, 410007, China

Abstract: The construction of water conservancy projects is a key link in ensuring water resource management and flood control and
disaster reduction, and it faces various safety risks during the construction period. Given that water conservancy projects are often
quite large in scale, with complex construction techniques and constantly changing environmental conditions, issues related to
construction safety are particularly prominent. Considering the particularity of water conservancy engineering construction, this article
deeply analyzes the main safety risks that exist in the construction process, and correspondingly provides specific measures to control
these risks, so as to provide scientific and reasonable theoretical support and practical guidance for the safety management of water

conservancy engineering.

Keywords: water conservancy engineering; engineering construction; safety risk assessment; control

515

IUARK A AL T 1] ¢ JE il 80t 2t 8 L P =
EJR B DT R  BERAUK . K BRER T DU A A B
RIPEEZFIhRE, i TR S, THIMEK, fr
WRIIBARMMREZ, MHRZ AT BRI EZ R H 2R
X3 o B TRERUSE DA S BORMERE I S i, K
M) TRt T e ) 2 4 XS AR A OR R Y, i i
I IR RIS R T T A e U TR
JRE R T TEIR (TG o A RO 224 UK B
MVl 22 4 URS: AR #E A 1) 22 4 AU, R B P
TREREVE UMIHEE I8 ORI P SRR SR M AT . 28,
PR B HOR LR PR & AN AR, B R A IR FI B
AR VEAt T EEAR S &, W ike 4 i H AR S 1 2 4 KUK
HAR, WAL ZeKEE D EERE . K
S BRI AR KR R L P AR AE 1 R B A AR
BOR ARG 1 R RS PP 7 i, I HL46 5 SEFRit T
AR 2 D) S AT AT FRD DRSS P26 5, 9T 52 e 8 /KR 1
FEitE T 2 4 A5 T PR J7 11 ) S F DA SR 2 R 45
S, RE 2 A EKEA W BT

1 KB IRREIRRHEERERKE

IKH TAENE TR T4 TREIE , HRGIEEGR,
BRTTIENE A, Py KEE Bt L g iz . Foi T3

26

BEAEARIR R 1L IX | JRTTE L 7K e AR B TR 45 T AR 0 52 2% HL
EARZA 2R X IR, 78 b FE b ST A 2D 22 4 KUK
2 B 2 A RSB 7 b T T RS it TR 18 5 e XL
B s BAVE SRR« KRS R S R AR
PSS DA B i TN 53 3 R A I 55 55 o sttt o ok S T &
B P A Tax 1 BLAR AT B2 PR 9 B Y B0 AN BRI
F¥AM 5], 33t R i 22 418 i B s KB AL
W, LLAnEE AL TR RS, ERAEY TAEARIAIEL
FRPRAE ISR, 4B 2 5 I % i B A A
TR AWUA, ma S R IE LR HE, &R
Ml DL B 45 K6 I AN R IR S T B 2 B0 BA 7 B3 R ik
R I H, KIE LA E 5K G B, i
AR E R KA TR bk | Rl 3 2k 5 R A 7K A 0L
K 2 R R IR RS o e T 337 1 H ) R G 0 A 4R
FIE AT e B Bk = AH S B, A AR AR 5 5l K
KR s MK FZTRYE, 55 0t TN 51122 4 IR EE A
TRV, AFAEAE AR VE FURR AR Ml 3 R0 FH e S 15 L
XA AL TG 2 A B B R AE TR K T o

2 KA TEEIHERNREXEITME T E

2.1 MR EE

R B 4 35 2 /KR TRt I LA 5P R
S TR, A RE T E—A R, KX R

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

AR S HIEAE S RARSE &, 58 VEEE S VT AS XU R 7
HFRRE . CE/KRI AR A, USSR R T8 1)
AL -2 0 RS, kK . MR o Rk & i 2 o
8 B —J732%, Tit A B 141 DA A % T W XU RO AR S 2
A FL R BRI I SR B B B ™ . DRI BN
5], ) FE DRI e 2R 3 T AR il it T ok 5 R R S P 3 5
WHOARS , HEPPAG 0 AR RZmR, AT Fi S i [ <5
G I, AR R AR RS A AR T R

2.2 BROIE

SRR AT T — P 2 HE N TR S Tk, Hon R S k)
BT ARG SR, AR RERES T, X
O IEAE KR TR I 122 42 B PPAG 5 A & T 1z 1 R
Mo ZTiE a2 e SRR KRG 7RG ARbR
XA Z RN LAY i, 138 T AL) G2 6 175 B B ff %) 2 R 6 44
TR, Gnth—ok, TR A 2% ) RS VA i) A e i8] 1 Bl 22
NER AW RS, TREETH
BN GUKYE B 5 250 DL SEBRIARIL , 10T S AN IKUE
DRI 2% 2 [a] ) B AR BT R T RS LA, E G TR 1 I R
A& — SR L, DUHCR{RIE AW B &2 ErA
Yo 85, SEARHEE TH ORI E & IR IRLE, &
7 HE B SH IR 0 8 A 2 4 IR LT S 38 () R MRV R E o SR K
3 BB AE B Ak 22 b 2 B H A (8] XGRS R 25 T /KR L
FEME T2 4 BT B A (AR G 28 B4, T ELIG RR e T XU 1
RS RGN, JUHE G IRFIAELE 2 MBS R R A7
TEOL VPASEHRE 54 ¢ BB M LA R A 1) TRE SR 1E 5

2.3 HpERI R

AR 2 BT S AT B — PR 2R G 1) 2 A R VAl
Ipi, S Bh IR AR 2R X B84 e S il 2 T
A HE 30 o e 7 % b DA B 0K 6 5 p AR I T 1D 9% R 0 A
WM I, 7EKF) TRE e T 038 5 AN 25/ INEE ) S A
{B o X P 7V o ads U — 5 IS A4 2 A K o
PERMEEHETT, B2 “H5I17 f “8U17 XERA,
—E—EHE T EIFERREMELELLGH, —HIRT
PR )2 A, A — BRI B R
SR P o R A B AN A R AR SR R T E BT
BAE, BRSNS TR (0 R A2 T LAVEAS , [R]IRFak g A
WH BRI AR TR, Mt 2R/ EIE, WtkffReshF
PRCTRSH DA B 42 i) 25 5 1 1) 26 1 A SRR o 757K R T2
it TR V], R 53 BT B A FH SR DAt it FB1 8 B 2 ARk
Bl WU AEBIRIE O KBRS R BEHPIRES . m S
T BA P 155 T S5 SO P it TS M5 LR KT R Gt
TN AR B AR A A W, v BT 4R B SR AR ) S
RO AR HTE TR Y45 07 T (4 i

2.4 BHWOH

FAFRE 47 8 T — b 2z 4 KRS PPAl I 7 1, B S
WG 20 R s, A B2 e B R AT AN [R] A (1

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

Ji B4R DA R FCPT RE 7 A 1) 5 SR o IR 7 VA LE KR LR it T
JHA & BN EERNHAMME. — RS, E2NFENR
G R TTAEE T, HLnEE RIS TR .« i T &
KA RINEE R S R )G BB RN %
Tt A2 75 R AR UL 5 A AR IR L, — 2520 Hh 2
kg, BATER—AR IR, DU i 5 30
A REH I HOR BB AR . (EIXRR “ HAEN T B, A
AR E — M AR RAESFEA S KA LR, W
B — 2B AR ) R — P AT RE I SIS SR HF HLRe i it
SR FEAAT SR T HOR A MR, ST AR S 2R
LR B AR, T O XU HEAT 8 BATAR K H 0P 7E
IR AR T2, FEAAR o e )i & F SR B 2 4 L
TR G T3S B g R 2 AT ek, B
S RUONHE KA 17 BOE DU 2B, e &t T
IR A WU 3 7K R SR NI K37 5

3 BUKF LIERIEZIEREMNKEFHIE

3.1 TEREEBRERREL, NEETETENLETE

56 5 T A FLR AR B DA R SR it T A R R
H, X R TR TR KR L AR it 128 4 /K v S mti e 16 4
[ P, A2 L 6 5 S A SRR it o E /KR AR bt T HERE 24,
ST HTREAEBUE R AR b st
HE S, BTl 4 R 2 5 5 T 00 H B 1 & DA F R B,
TR S R T SR 3 1 . RERE IR B BT IR L DR
T MBI DRI ORI R ) e A HAA R
LA FE I 5K 2 T LA B AT b AR O 1) 22 AL 5 AR R
il R GE H R 1) e A S 5 DA B B A R, V7 Bl )
TS E BN COE AR N A& B 122 4 54T, AITTIA R
B TATL—H— V)T TE LRI R 78 A2 H NI
U8 8l 2 B, S TR TT 4 07 67 1) 22 4 KU 1R 31 DA S VT
5T AR, RS54 TR B 5 0 B ARRE i 2w A
AR AT R M P DR A T DR A s N B A
B RCAE DL S B ) SR AR DR IR e, g SE I %
A 5150 H A B A oA — R H AR

3.2 ERFRZ2EIREI RS IAREESER

SE SR I A AR T BRI, DL R IR T TN 5%
(LA R, 1% T0 Bt A /K R R e 122 42 KU VAl DA
R s AR B SR AR b 28 4 o /KR A% e T30 37 308 o B4
WONEZ, VENEREWAN, fAERERRERERA D,
17 HS L B fb— 26 (1 TN 03, 1515 & B & T - T
M EARRTTE, AATTRT B A 2 A R DR E K
B TR 2 KPR . FTEL, 5500 R S 52
H AR E SN REMZEBE IS BREA
[7) B 7 LA S AN [R] T BRI O, 25l 7 R A A TR 1
BN, BRI i T E MR N A E R
T FHIEB TSR TR E N, AT ERIE R T\ 57T BA
IR MM Z AR N SR BRE S . SIIE T B4 A T

27



@f' VISER

KALEHE - 2025 8% 4561
Hydroelectric Science & Technology.2025,8(6)

TR SBRAR AT I LI L S S, 25 E R
SRR DAL, HUBRRAE. o U P e o 2
S HIRRBERE . RN R, 4 I S
PERIRE £, STRUTRCE . SBIiTe. SRS M R
BRRIZF, LU B 0 B L B SRR

3.3 BINEHBTHARE, DAL TRERR

BRI RS AR %, X TP A R TR T3
W, ST S HE B KR TR T % 4 B4 5 A L
FOREA T 1B T — TR TR B 2 B AR
BRI, ASIERY (10T ) KM A T2 B CAD.
BIM CRRSUMEEBID . NG . i A S
R, G EWEAR TREHE 1% 4 B B A 51
R, VISEHER T SRR 51T LA RS AR FE L% SR
ST A TE MG T I B A R R LR R
P, (EARRSAT AN, I, R, KO,

TR S I e S i N T PR ST ) B R A A, X A%

&3 R B IR BN A5 % TR bR AR A L AT M
AT 318 FRE TR E PR DU s 28 4 R o 5 B SR A R 0 i
DL Al B RETIE R Gt, AT LLET X S0 s fif i 3505
P T R REAT RS TN, 3 T8 F AU O A B T
DL LA B IXAE ) H A

3.4 MBS MEFEREG, REFWNILERE

EilANFSSTE S LRV ISt MR PSS
N AL B RE 1, XA DRI KR T REHE 1722 42 5 T 2 i
PRBERIZESE, o RN R 2R R A K 2T B
PR TR T30 A AE M TR O 2 2% HOK STk AR IR 22
MERIFAEE 2 FOT RE IR B AR 5t 2 32 2R IOK T3
P DL B W T 2 SRR R IR, B A A
Lt WA T ag e LN B TR L, LRt
ERE, ERERSIURAE S, Fril, TH &5
AT A it TR 55 e BN B SR BEAR R A 4 T
JEE (R B, B AR S B ) B AR AR A L R 27 3L
TER M 2, AT 2SN AW Bt
L BB MR AL LA S AR AL

SEIREAZ L TT TN A PAUHCRORIEAE K A 22 4 Sl i (%,
A DL ZUEE R | A A PR R i S HE AT s A A B

5 I3 B N TGS V1) S S Bt T B AR 2 A DAY
bk, EHPE A P AU R ZFARIE AR Z R A
A1 A M B S, AT S s BV R L
e b BB AR 7 0 S5 75 T (R B B, A B S
TR AR TG R L LR AT R I ARG 6, AT
FETHEA SR AL U TN S P RN R e

3.5 ikt TIIAR £GP, MIFIR &R IELEF E R

DA It T 1) 22 SBT3 2548 5 238 T B0 4% BEta )

28

PP I TAE, X TR PRI AR TR T 224 . B a5
R MOR A WA B L B A AR o KR TREHE T E3%
W R B E R IRFEESTR L, K BN SE— R B
e RUE 37, 022 4 B 4 i e 0 SR 2 P A -
o FITLL, S5 BUKYE THRERISERRIRDL, & BE R B TIX
RN AR E B B B S SE, Y)
SR SR A b 0 175 BA I I 2 R 17 47 7005 A
S BT FH EEL BT fik L 24 S DA SRAREAR ML N SR AE 5 Fh %%
FEM SR BE 2 T #aEs 2R 061 5 e 7% Jit i
FEC it A A AN Tt R 1 A A AL S S 5 ORI IR AH
KHIRE, HAGEENM. REEFEE. BTEM. &
FMLAL I RO e, I 2458 ) R T 3 AR Aar I DA K% i B8
A TAE, MIRIXER R IRZAE T RIFIIEITIRES 2 . Xt
THLEAEEZ IR« IR LB I8 AT 570 R
B, — 8 BN T AYEAS B S 4, WAL 24 T 1)
“CHPRTENL” AT N BRILZ AN, TR sRA T T %
I T B e [ 14 DL AR A 2 B, iR 2E
RS AR RGESEEE, LLBT KA 45 H ANt 22 [ 52 AR
IR A BRG] R A 1) 22 A

4 H5iE

AR ARt T 2 A7 8 5 25 SO R IR 22 4 KU
WHEAT SR B0 RS VPAG DL B AT 2 A7 R s i) 26 4, A g
ISR L 4. MR eE e EHER,
MR R & K227 I LA, R MR,
It LA A AR IS 7 THI 1 & T 2 AR, IX Be TR RE T 2
Tl T2 R BT B . fEARK, PRI )
B FE, Tt L 224 B 2 1R S R HsE LR Re AL,
TR T- S BT AR R A8 IR 56 1 DA K0k B T 782 K e 1 B
PRI ai Ab 1) o 22 4 R B B — D7 T RS T A it L1
NG, 73— T A TS 7 /KR AR s i R 77 1)
AW R .

(5% 3]

[LIh T2 FR AR TR 3 T o th 5 4% 2 5 K% 24 [J].
E A X R ESIBRLHEEFTELE A
4,2025(1):181-183.
[2] 2 A A T2 6 T W B =2 4 8 A 3t 2 F 4 %)
7k £ % 4-,2025(5):163-165.
BI#hZZ AR IR EIFHELERE RN REH[] +
HEEIEHR 22024 IREANAEHIEEL RS
i X £,2024(1):438-439.
[AEZ M kM2 AR TRET ¥ L4 NRITFESE
B AT 9] AR Al B,2024(7):98-101
EHEA: A (1985.1—), B, X, HEEEEHR
FHARAE,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

SR Bl YRR T SR B 5T

TR
SR SR S M E KA B, ZH S 242000

[BEIELRABETLETRT, MAHRAFHRA, MTHRERIEDETIIAR QMK TIRTAER S T 260 KR P S
W, WA RMILPHEE LR BT REFRT, KREH, AL EREFRERR. LPEELBOTSTIRT B EARRGEL
AR, FAFRITEBIEHE 5 78, 2 ARELFRGEEARTGFHER, FAATENIAEZEREREGERESD
RAG KRB, BXLLEEHR, LFHEA ST ME R 0% b ., FIERQRT R ARSI L HEFERE T, AL
K R AT AR IR T 0915 3 TAE R S5,

[E82iR]R T Bt AR
DOI: 10.33142/hst.v8i6.16908

FESES: TU9I XRAPRIRED: A

Research on Enhancing Urban Flood Control Capacity

ZHANG Chenggui
Anhui Xuancheng Xuanzhou District Water Resources Bureau, Xuancheng, Anhui, 242000, China

Abstract: In the context of global climate change, extreme weather events occur frequently, and urban flood control work faces
unprecedented challenges. Xuancheng City, as an important regional center city in Anhui Province, is located in the transitional zone
between the hills and polder areas of southern Anhui in the middle reaches of the Shuiyang River, with a dense water network and
frequent historical floods and waterlogging disasters. The purpose of this article is to comprehensively analyze the current situation of
the construction of the flood control system in Xuancheng City, deeply explore the challenges and problems it faces, systematically
sort out the innovative practices in improving flood control capabilities in recent years, and propose a strategic path for future flood
control capacity improvement based on advanced domestic and foreign experience. Through multidimensional research, this article
will provide theoretical support and practical guidance for building a safer and more resilient urban flood control system in Xuancheng

City, and also provide useful references for flood control work in cities with similar geographical features.

Keywords: improvement; flood control capability; research
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Discussion on Measures to Increase the Power Generation of Wind Turbines

MENG Hongwei
Shandong Branch of CHN Energy Group Guohua Investment, Dongying, Shandong, 257000, China

Abstract: With the increasing demand for renewable energy, wind power has become an important form of energy. Improving the
power generation of wind turbines is the key to enhancing the economic benefits of wind power projects. Currently, measures to
increase power generation mainly focus on optimizing wind turbine design, improving operational control, and optimizing wind farm
layout. With the advancement of wind energy resource prediction and intelligent scheduling technology, the efficiency of wind turbines has
been improved. However, there are still challenges such as unstable wind energy resources, equipment adaptability, and maintenance costs.
The article explores how to increase the power generation of wind turbines through technological and management measures.

Keywords: wind turbines; increase power generation; measure
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Construction Process Management of Sand Photovoltaic Projects Based on BIM Technology

WEN Guanghui
PowerChina Jiangxi Hydropower Engineering Bureau Co., Ltd., Nanchang, Jiangxi, 330001, China

Abstract: Photovoltaic projects in desert areas face many challenges, such as complex design, long construction cycles, and
difficulties in resource allocation. Traditional construction management methods are difficult to effectively address these challenges,
resulting in project delays and cost overruns. With the gradual maturity of BIM technology, its advantages in 3D modeling, data
integration, and intelligent management have achieved significant results in the fields of architecture and infrastructure. BIM
technology, with its ability to provide accurate data support, optimize design, improve construction efficiency, and achieve
collaborative cooperation among multiple disciplines, has effectively promoted project management throughout the entire process. In
the Saudi photovoltaic project, BIM not only successfully solved many difficulties in construction management, but also provided
corresponding technical support for the industry to move towards digital transformation and achieve sustainable development. The
article analyzes the specific application and actual effects of BIM in the design, construction, completion, and operation stages, in
order to provide some experience and reference for similar projects.

Keywords: BIM technology; photovoltaic projects; whole process management
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Research on Hazard Investigation of Energy Power System Accidents and Power Safety
Management Mechanism

HE Jun
Jiangsu Guoxin Huai'an Second Gas Power Generation Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: Energy power systems play an extremely important supporting role in the operation of modern society. Whether they can
operate safely and stably is closely related to national energy security and the sustainable development of the social economy. In terms
of the causes and characteristics of hidden dangers in energy and power system accidents, a comprehensive and detailed review of
various technical means and corresponding processes used for hidden danger investigation has been conducted. At the same time, a
deep exploration has been carried out on the institutionalization of power safety management mechanisms and the development
direction of intelligence. We have also established a safety management mechanism with legal norms, corporate responsibility, and
training supervision as its core content. The purpose of this study is to provide strong theoretical support and specific practical paths

for the construction of a multi-level power safety management system that covers the entire process and has intelligent attributes.
Keywords: energy power system; accident hazard investigation; electricity safety management
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Discussion on the Management of Wind Power EPC New Energy General Contracting Projects

LIU Yuxuan
Xinhua Longyuan (Xuwen) New Energy Co., Ltd., Zhanjiang, Guangdong, 524000, China

Abstract: With the global energy structure shifting towards green and low-carbon, the EPC engineering general contracting model,
due to its integrated and efficient management advantages, this article proposes optimization strategies for project management based
on practical cases, aiming to provide reference for the standardization and normalization of EPC models in the field of new energy.

Keywords: new energy; EPC; project management
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Construction Management and Safety Control Measures for Water Conservancy and
Hydropower Projects

LIU Bao
Jiangxi Tianfeng Construction Group Co., Ltd., Yichun, Jiangxi, 330800, China

Abstract: Water conservancy and hydropower engineering, as an important component of national infrastructure, plays a crucial role in
supporting economic development and social stability. However, the construction process is complex and full of risks, and construction
management and safety control have become the key to the successful implementation of the project. The article first analyzes the
characteristics and main problems faced by construction management of water conservancy and hydropower projects, including the
complexity of construction technology, environmental impact, and safety risks for construction personnel. On this basis, a series of effective
management and safety control measures were proposed through literature research and engineering case analysis. Specifically, it includes:
strengthening the scientificity of construction plan preparation and implementation, and optimizing resource allocation reasonably; Improve
construction technology standards and promote the application of intelligent technology; Strengthen the safety management of construction
sites, comprehensively enhance the safety awareness and skills of construction personnel through institutional construction, training, and
technical supervision. In addition, principles for developing emergency plans for sudden accidents have been proposed, including risk
assessment, accident handling, and post recovery, to establish a comprehensive safety management system. The research results indicate that
the application of these measures can effectively reduce construction risks, improve engineering quality and construction efficiency, while
ensuring the safety of construction personnel. The research in this article provides important references for the safety management of water
conservancy and hydropower projects, and has positive significance for promoting the standardization and safety of engineering construction.

Keywords: water conservancy and hydropower engineering; construction management; safety control; construction risk; management system
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Exploration on Safety Control Strategies for Water Conservancy and Hydropower Engineering
Construction
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Abstract: The construction of water conservancy and hydropower projects in Xinjiang has important strategic significance for
regional economic development and ecological security. The unique climate, geology, and cultural environment in this region pose
extremely severe challenges to construction safety. Starting from the regional characteristics of Xinjiang, this article analyzes the key
features of construction safety and proposes safety control principles and strategies that focus on climate adaptability, geological
disaster prevention, and ethnic cultural integration. The aim is to establish a scientific and systematic safety management system, and
provide strong theoretical support for the safe implementation of water conservancy projects in border areas.

Keywords: Xinjiang water conservancy engineering; construction safety; safety control; climate adaptability; geological disaster prevention
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Research on the Configuration and Manufacturing Standards of Civil Building Distribution Boxes

HU Yangiang, WANG Jinggian, ZHAO Shangliang, DING Chao
China Construction First Group Installation Engineering Co., Ltd., Beijing, 102600, China

Abstract: With the continuous advancement of urbanization, the electrical system of civil buildings is becoming increasingly complex.
Distribution boxes are key equipment for power distribution and safety protection. Whether their configuration is reasonable and the
quality of their manufacturing directly affects the safety and operational efficiency of building electricity. Based on current domestic and
international standards for distribution boxes, a comprehensive analysis is conducted on the design principles, manufacturing standards,
and existing technical challenges of civil building distribution box configurations. Emphasis is placed on load analysis, component
selection, circuit design, and safety protection measures. This is further elaborated in conjunction with manufacturing materials, structural
processes, and quality control. The research also looks forward to the development trend of intelligent distribution boxes, hoping to

provide theoretical support and practical reference for industry standard formulation and distribution box design and manufacturing.
Keywords: civil buildings; power distribution box; configuration design; manufacturer's standard
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Analysis of Common Problems and Measures of Relay Protection in 10 KV Distribution System

ZENG Shun
CRRC Zhuzhou Electric Locomotive Co., Ltd., Zhuzhou, Hunan, 412000, China

Abstract: In modern power systems, relay protection technology plays a crucial role, especially in 10 kV distribution systems. Its core
function is to ensure the safety of power equipment, by timely isolating the fault area, preventing the expansion of faults, and ensuring
the normal operation of other equipment and lines. With the rapid growth of electricity demand, the scale and complexity of
distribution systems continue to expand, and traditional relay protection methods often fail to effectively respond to new challenges.
The saturation of current transformers, excitation inrush current, and mismatched protective equipment have become the main factors
affecting system stability and reliability. The article analyzes these issues and proposes feasible technical measures to ensure that the

10 kV distribution system can maintain good operating conditions in complex environments.
Keywords: 10 kV distribution system; relay protection; current transformer; excitation inrush current; protection equipment
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Research on Intelligent Site Selection of Substations Based on Big Data

GU Yu, MAO Ruixu
Shenyang Planning & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: Intelligent site selection for substations is a key link in supporting the construction of new power systems and the
high-quality development of the power grid. Traditional methods are limited by static empirical models and single dimensional
optimization, making it difficult to meet the complex needs of high penetration of new energy and multi-party collaboration. Build a
full process intelligent site selection framework based on big data technology, including data fusion, model optimization, and decision
verification. Breaking through the barriers of information silos through spatiotemporal alignment and feature mining of heterogeneous
data from multiple sources; Combining multi-objective evolutionary algorithms and spatial clustering techniques to achieve a dynamic
balance of economy, reliability, and sustainability; Based on the GIS platform and case studies, verify the adaptability of the model in
differentiated urban-rural scenarios. The data-driven site selection model significantly improves the robustness and decision-making
efficiency of planning schemes, providing reusable methodological support for the low-carbon and intelligent transformation of the

power grid.
Keywords: big data; substation; intelligent location selection
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Exploration on Innovation and Standardization Process Technology in Power Engineering
Construction Technology

WANG Zongshi !, ZHAO Hang 2
1. Liaoning Feizong Electric Power Design Co., Ltd., Shenyang, Liaoning, 110000, China
2. Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: The article systematically analyzes key links such as material interface control, equipment cluster collaboration, and
non-destructive perception of concealed engineering, revealing the systematic defects of traditional construction modes due to
technological discretization and uncontrollable quality. It constructs a collaborative innovation framework of digital twin empowered
process parameter chain and intelligent perception network. Research has shown that by establishing a dynamic optimization model of
process parameters and a defect self-healing mechanism, core bottlenecks such as corrosion suppression of grounding devices and multi
field stress balance of cables can be overcome, and precise control of the full life cycle performance of engineering entities can be
achieved. The research proposes a construction quality field reconstruction method based on quantum sensing arrays, integrating material
genome engineering and nonlinear dynamic simulation to predict the risk of electromagnetic topology instability under extreme working
conditions, promoting the transition of power engineering from experience driven to data intelligent paradigm, and providing theoretical
support for the construction of a resilient foundation with environmental adaptability and fault tolerance for new power systems.
Keywords: power engineering; construction technology; standardized process; innovation
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Research on Independent Energy Storage Stations for New Power Systems

WANG Liang
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050031, China

Abstract: In recent years, new energy sources such as wind power and photovoltaic power have the disadvantage of unstable output.
The development of energy storage technology can be used to regulate the supply-demand balance of electricity. However, the
traditional decentralized arrangement of energy storage has problems such as small individual capacity, inconvenient operation and
maintenance, and difficult scheduling and management. At the same time, it is difficult to fully utilize the role of energy storage in
electricity security, coordinated operation of the source network, and overall efficiency improvement. The article proposes a new type of
independent energy storage power station that integrates decentralized energy storage with grid type energy storage and grid type energy

storage, and discusses the benefit analysis in conjunction with local policies, in order to provide reference for similar project practices.
Keywords: new energy; energy storage technology; grid based energy storage; profit analysis
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Brief Analysis of PT disconnection Fault at Generator Outlet

LI Xueou
Jiangsu Huaiyin Power Generation Co., Ltd., Huai'an, Jiangsu, 223001, China

Abstract: PT disconnection at the generator outlet is a common fault during generator operation. The occurrence of faults not only
leads to abnormal parameters of the generator, but also easily results in misoperation and personal injury during the handling process,
seriously threatening the stable operation of the power grid and the safe development of the enterprise. The article takes the PT
configuration at the outlet of Unit # 4 generator in a certain power plant as an example, and provides a detailed analysis of the
phenomena, troubleshooting, and handling of two generator outlet PT disconnection faults. Improvement measures and precautions are

also discussed, providing reference and guidance for the analysis and handling of similar faults.
Keywords: generator; PT; disconnected wire; slow melting; fault handling
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Research on Key Problems and Countermeasures of Construction Quality Control in Power
Transmission and Transformation Projects

QIU Xiaoging
Guangdong Power Grid Energy Development Co., Ltd., Guangzhou, Guangdong, 510165, China

Abstract: With the gradual expansion of China's power system, power transmission and transformation projects are an important part
of power grid construction, and their construction quality will directly affect the operation safety and stability of the power system. At
present, there are still many quality control issues in the construction process of power transmission and transformation in engineering
practice. Based on the construction characteristics of comprehensive transmission and transformation lines, starting from key links
such as design, preparation, construction, equipment installation and commissioning, this paper deeply analyzes the main problems and
influencing factors in construction quality control, and then proposes a series of targeted improvement methods, such as improving the
quality management system, strengthening construction process control, enhancing personnel technical capabilities, improving
material procurement mechanisms, introducing intelligent quality control methods, etc, so as to provide reference for improving the

construction quality of transmission and transformation projects.

Keywords: power transmission and transformation engineering; construction quality; problem analysis; quality control;

countermeasures research
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Common Fault Diagnosis and Treatment Measures for Relay Protection System in
Hydropower Plants

LIU Xiaoli
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: In the actual operation of hydropower plants, electrical primary equipment such as generators, transformers, and circuit
breakers often fail due to external factors. If the relay protection system fails to timely and accurately remove the faulty part, it may
cause equipment damage or other protective devices to malfunction, thereby expanding the scope of the fault and reducing the
operational safety and reliability of the power grid. This paper briefly explains the situation of hidden faults in relay protection, and
proposes specific diagnostic methods and treatment strategies for relay protection faults in hydropower plants.

Keywords: relay protection; fault diagnosis; treatment measure
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Quality Control Analysis in Power Engineering Installation and Construction

XIE Chunlang
Dalad Branch of Elion Clean Energy Co., Ltd., Ordos, Inner Mongolia, 014300, China

Abstract: In recent years, with the rapid development of Chinese social economy, the number of power engineering construction
projects has continued to increase, and the quality control of power engineering installation and construction has become particularly
important. Traditional installation techniques face many challenges such as long construction periods, high labor intensity, and
difficulty in ensuring installation accuracy and quality control, which can no longer meet the rapid development needs of the power
industry. Improving and optimizing the quality of installation and construction is not only a necessary condition for improving
engineering efficiency and construction quality, but also a key guarantee for promoting the transformation of the power industry
towards green and intelligent direction. In view of this, the article briefly analyzes the quality control issues in the installation and

construction of power engineering, hoping to provide some reference and inspiration for related fields.
Keywords: power engineering; power installation construction; quality control
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Operation, Maintenance and Management of 10kV Relay Protection Device

HEI Jin
National Radio and Television Administration 554, Zhengzhou, He’nan, 450100, China

Abstract: Currently, the 10kV power supply system is a crucial component of Chinese power system, closely related to industrial
production and daily life of residents. In order to improve the overall power supply quality in our country, the first priority is to ensure
that the relay protection devices in the 10kV power supply system can operate stably. Only by ensuring the reliability of the relay
protection system can the power system operate normally and orderly in the generation, transmission, transformation, and consumption

stages, thereby providing strong support for the safe and efficient operation of the power system.
Keywords: 10kV relay protection device; operation and maintenance; maintenance management
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Analysis of the Application of Automation Technology in Transmission, Distribution, and
Power Engineering
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Xinjiang Bingtuan Municipal Rail Transit (Group) Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: Under the high-quality and high-level construction of the economy and society, people's demand for electricity has
increased, leading to greater pressure on transmission, distribution, and power engineering work. In order to fully respond to the rapid
development trend today, it is necessary to increase automation technology models. However, the actual use of automation technology
in power transmission and distribution as well as electrical engineering is not satisfactory, and specific optimizations need to be
completed to demonstrate its value. The following is a case study to understand the practical application advantages of automation
technology and its current situation in power transmission, distribution, and consumption engineering, so as to provide specific

application strategies for this.

Keywords: power transmission and distribution; electrical engineering; automation technology
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A Remote Control Device for Implementing Safety Measures for Secondary Screen Cabinets in
Relay Protection Rooms

ZHOU Weizheng, XIA Jiahui, MA Xiulin, JJANG Wei, XIE Haoran, CHEN Weihua
State Grid Zhejiang Electric Power Co., Ltd. Taizhou Power Supply Company, Taizhou 318000, Zhejiang

Abstract: In response to the problem of numerous secondary work cabinets and wide work scope in the substation relay protection
room during comprehensive maintenance, which makes it difficult to accurately and reliably implement safety measures, a remote
control and implementation device for secondary safety measures in the relay protection room is proposed to facilitate on-site
operation and maintenance personnel to quickly complete the layout of relay protection room cabinets and improve the accuracy and
efficiency of cabinet layout. The device consists of an upper computer control unit, a field signal receiving device, and an intelligent
safety measure layout device. Firstly, based on remote communication and mobile internet cloud technology, an upper computer
control unit was designed, and a main control computer configuration and mobile mini program platform were built to achieve the
transmission of secondary cabinet safety instructions; Secondly, the information receiving device is used to receive remote safety
measures implementation commands, while monitoring the safety measures status of the on-site cabinets and sending it to the remote
main control machine in real time; Finally, the on-site intelligent safety measures device is used to automate the layout of the red cloth
curtains and the "work here" signs on the cabinets, and to transmit cabinet information through a 5G serial port.

Keywords: relay protection room; secondary screen; safety measures; automated layout; 5G
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The Effect of Automatic Control of Boiler Combustion Air Distribution on Improving Thermal
Efficiency

ZHANG Jiawen
Fengcheng Power Plant of Jiangxi Ganneng Co., Ltd., Yichun, Jiangxi, 331100, China

Abstract: This study focuses on the combustion air distribution process of boilers. By constructing a real-time parameter collection
and monitoring system, a dynamic air distribution control model based on oxygen content flue gas temperature dual variables is
established, and an intelligent automatic control system is designed and implemented. The system can adaptively adjust the air supply
and distribution ratio according to changes in boiler load, and dynamically correct the combustion conditions through a closed-loop
feedback mechanism. Actual operating data shows that the system can effectively reduce excess air coefficient, significantly improve
combustion efficiency and thermal efficiency, achieve dual reduction of fuel consumption and pollutant emissions, and provide
technical support for energy-saving, efficiency improvement and green operation of industrial boilers.

Keywords: boiler combustion; automatic air distribution control; improved thermal efficiency; intelligent regulation; oxygen content feedback
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Fokeyhd XREQFHMAR K. Z ARG B2, WEDFAAFRGERRARM, EFHE, MWRLER, BINRES
MR IR A, FAAB@ARB O RN, 2020—2024 F 53 p A A : AiEiFidfd, @ fEdE T8 LH
REF6, METERLANEAE, BEFHAL, BITFEAENSE 548 HIBTE, R “BAU-DH-RE-PIT” okt
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[BF|=ATER; HEXAFHUNRRE%L; 2 H
DOI: 10.33142/hst.v8i6.16927 hESES: TV6 SCRRARIRAD: A
Application of Automatic Flow Measurement System for Rail Channel in Santun River
Irrigation Area

ZHAI Xinfeng, XU Gang, YAN Shirong, YEERNUER Tuerxun
Xinjiang Changji Water Conservancy Management Station, Changji, Xinjiang, 831100, China

Abstract: In response to the prominent problems of low efficiency and insufficient accuracy of traditional hydrological measurement
methods in the Santun River Irrigation Area, this study designed and applied a track type channel automatic flow measurement system
based on dynamic section segmentation and layered flow velocity algorithm. The system consists of an upper computer, a flow
measurement car, an internal suspended propeller flowmeter, a running track, and a flow measurement room. Through the preset
positioning of the flow measurement car along the preset track, accurate measurement of the full section flow rate is achieved. Field
applications from 2020 to 2024 have shown that during operation, a multi-dimensional data channel has been established through deep
integration with the E platform of the Santun River Smart Irrigation Area, including agricultural water price reform, emergency
management system, and standardized operation management, forming a "monitoring - analysis - making decision - execution" full
chain management mechanism. Practice has proven that the implementation of this system provides effective practical references and

replicable technical solutions for the digital transformation of irrigation areas in the arid northwest region.
Keywords: Santun river irrigation district; track based automatic flow measurement system; application
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x1 WRERSENEFEXLL

WEFS| BEAE (m) | WERE QL (m¥s) | MRFIMFRE Q2 (m¥s) WMEZ Q2-Q1 (m¥s) R QLRZE S (%)
1 0.759 6.319 6.58 0.261 4.130
2 1.03 9.555 9.83 0.275 2.878
3 0.91 8.218 8.51 0.292 3.553
4 0.768 6.367 6.27 -0.097 -1.523
5 111 10.482 10.94 0.458 4.369
6 1.54 18.598 18.71 0.112 0.602
7 157 19.586 19.37 -0.216 -1.103
8 1.778 23.135 23.07 -0.065 -0.281
9 1.759 22.963 23.14 0.177 0.771
10 1.591 20.059 19.48 -0.579 -2.886
11 1.499 17.951 18.16 0.209 1.164
12 1.529 18.966 19.06 0.094 0.496
13 1.15 11.921 12.25 0.329 2.760
14 0.607 4.216 4.22 0.004 0.095
15 0.722 5.315 5.18 -0.135 -2.540
16 1.352 15.031 15.22 0.189 1.257
17 1.423 16.99 16.67 -0.32 -1.883
18 1.508 18.366 18.01 -0.356 -1.938
19 15 17.927 17.51 -0.417 -2.326
20 143 16.174 16.52 0.346 2.139
21 1.42 15.66 16.24 0.58 3.704
22 157 19.26 19.65 0.39 2.025
23 1.69 21.883 21.53 -0.353 -1.613
24 1.59 20.165 20.19 0.025 0.124
Py 0.582
R R KRB T PR HEACEOR AR, X T IX K RI=¥HE&E ETZF REWE B )N R &AL EX N
HREHEA A EESEME. A A R B SR [J]. B & VL AKCR| A 4£,2022(4):183-185.
(&% k] e fE /- E#ie (1976.9—), B, TEHL, 54T
[NEFE ZTHEAZTIVE —MHREREH GFHNR AR B, Bk EBRLAF, IELL:. AFIIAE,
GLEy A | 5 R [3]. A K # 7,2018(7):69-70. LYtk BEWARE B,
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HEEE AT K TR BN F B AL ET S ARF RS 6K, LFRRE T WIFR 2T 4K TAEE KekETESY
Hx, 2T HREVKAFKZKEARGEIAZHFREMNZL, LEAABDERSHERERFHEBRERTH, =
BETBRE. MBEAHARBRERELESY, FALRBRELEEH. LETHLAZHISNEKR, TR ETLENNE
BB RIE, RREREY, ZAAREE SR EER AXNMM AR, RELRERAETHET 42%, #KiXE
—REMERZIT 8%, ALFMAEHZT, FREIREZQWEEXREATHIRS, SREAIEFTRT T LA GFRL
Bk Ik

[KERIFARLEMN R %, RTRE; WHRAZK; TKETAE
DOI: 10.33142/hst.v8i6.16899 hESES: TP277 MEKFRIRES: A

Construction and Application of Intelligent Monitoring System for Construction Quality of

Water Supply Engineering Reservoir

JIANG Jingde
Xinjiang Communications Construction Group Co., Ltd., Urumgi, Xinjiang, 830000, China

Abstract: The traditional reservoir construction quality monitoring methods are inefficient and not real-time enough. The article
selects the reservoir construction of the 14th Division Kunyu Water Supply Project as the background, and gives an intelligent
monitoring system for construction quality relying on the Internet of Things and big data technology. This system uses integrated
multiple sensors to obtain key parameters such as foundation pit deformation, concrete temperature and humidity, reinforcement stress,
and full water leakage in real time, and integrates wireless transmission, edge computing, and cloud analysis technology to achieve
dynamic monitoring and intelligent pre alarm throughout the construction process. The actual application shows that the system can
control the displacement error of foundation pit within =1mm. The occurrence rate of concrete cracks has decreased by 42%, and the
pass rate of full water test has increased to 98%. Under complex geological conditions, the efficiency of construction quality control

has been significantly improved, bringing replicable intelligent solutions to similar projects.
Keywords: intelligent monitoring system; construction quality; Internet of Things technology; reservoir project
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Design and Optimization of Power Supply and Distribution Automation Control System Based

on PLC

WANG Fei !, YAO Shenkang 2, CHEN Ying 2
1. Hangzhou Tianze Purification Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China
2. Hangzhou Tianchuang Environmental Technology Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: With the continuous improvement of automation and intelligence level in modern power supply and distribution systems, an
automation control system has been constructed with PLC as the core control unit. The system relies on modular design to monitor
power distribution equipment in real time, diagnose faults, and perform remote operations, which can effectively improve the operational
efficiency and safety of the power supply and distribution system. Moreover, by optimizing the control logic and communication structure
based on on-site operation data, it can significantly reduce energy consumption and failure rate. Research has shown that the system has

fast response speed, high stability, and flexible expansion, and has a good prospect for engineering applications.
Keywords: PLC control; power supply and distribution system; automation; system optimization; intelligent monitoring
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The Application and Development Trend of Intelligent Frequency Converter Technology in
Modern Heating Systems

YU Hongfeng
Heating Branch of Xinjiang Tianfu Energy Co., Ltd., Shihezi, Xinjiang, 832000, China

Abstract: The article first briefly introduces the technology of intelligent frequency converters, summarizes their applications and
performance advantages, analyzes their technical principles, compares them with valve regulation, and combines relevant cases to
analyze the energy-saving effect of frequency conversion regulation in modern heating systems. Finally, the development trend of
intelligent frequency conversion technology in the field of modern heating systems is analyzed, aiming to provide some reference and
inspiration for related technology research. The article believes that the energy-saving rate of intelligent frequency converters is

significantly higher than that of valve regulation, and their application in heating systems is completely feasible.
Keywords: intelligent frequency converter; modern heating systems; application; development trend

515

PR R G NRETR FE 5 FI T SR, AR St
M BERERTE S IMRIEREDLAL RO T AT ML A ARSI R BB
M Re A A B, AE DR T T BRI AR,
DA S PR R 8 P RE e 28 RE USRI Y DA 8 RE A A sl
REJ, L RS W 2 ) LG 3, SEBL 1 X B R G Th KR
WL A (KT IR, A7 R FRAR 1 B A BERE S5 1
B, fem T RGBT FR, a8, K
Bl SRR EOR, B RS IE RE NS S DL A
2 R S HHR T T RE, ARG RELE
SR T A ISR TARSK, BEE BRI 5T
(KI5 40 i » B RE A A BORAE BUAC LR R G v 1A 2 i
SRS R . — U7, B BRI E KA TR S IR
BURKH 287 4%, ARG @R 8 RIS
P R RFEIE A Sy, BRI N TR A
ERORMIIR LRSS, B RE AR AR 17 SN BE AL
W8 AL SRIRAL TS TR TS, IR R GE B REAL T 2
G TN 37y

1 BREEMABRRA

B RE AL AT — o i JEE B PR AL ) P g P B
SBORRAE T AERERT R T T BOR L AR ER AR HOR | Fl
AR SOEIREOR, RENS SEHUN ST AL T8 . B [ Ty 3¢

102

SES BN B2 1) 5 1Y, G P A SR A 1) LR G S
RESLVE, K N IR ] e 431 L ] 5 Fi M FA SR P A 45 D A
F LRI TR B S U RL, ANT Bl AL 2 R TR
2 ORI B AR A SR IR TR A

ZHORIZ O RE S ISR TR, [t 1
MR R RIS BB IRASETIRE, TR
HUHLAE R 28 B AR TO0 N 2401847 - [RI t BE A AR A Fa AL
AR B Sl B i R R, R LR AR R
AR BT, TSR T RERCR .

UEAh, B REAR S i BA o K VE T EE 77, SCRF 2 At
IR SN, RN T A s b ihl R4, %
BlUERE e . W2 W 5 80R A Thee, (15 % seAe i
A RO BUAR T 2 ) 22 48 Hh A AT s ) S 2 A o

2 BRETMBEANERRESNE

B BE AR A RO 1A A AR T S HE IR HL T
TR B2 IR, 38 A L AR r Y 43
M, AT SEBUN AT ML | 3200 LR E 25
RS . BARTI S, B AR AR S S A ) ARSI
R, B R A O B IR, RO, BEE, H
it IR LR P L AT T AR, DAY BB A
Gaih)e BN A RO EES S U SN N B E SV i TIPS
PeJe i B YRR NI AR 8%, AR ER A F B BTk

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

A A BREEIE W1 R BT R AR D AR M L s B T 4%
HIAZIL L o X —ILFE A, B BRSNS AL B 2842 1) R S
R T3¢ (0 42 ) S0 B i 8 O AR R P A5 5, ST I
AR ES R OT R A B R A AT e A A H 52 HE AR A
HM I, ST ML R ARSI i IR LIE
AR TOU N ZAIBAT, B REARAAS 10 H 4% 22 T R 37 )
REANE RESE M Sems, Wi O IR RIEORY
FBE ORISR, I A B AR R AR AR I FE B, R E
AL RENS SEIN WE I LIS AT RS AL it I s %
RS RS I AR A 3R B g,
DAL LIS AT R R A E

P GEIR [T 1T 1R 7 A7 A2 W 2 (B, LUK N,
IR IBAT BB TR A FU 50X — BE , B3 T 1F]
—HKE, EAREESTIPRE T, BBUKRIREA
Q, #FEAH, MiThF AP, i n, HXRFENT:

Q1/Q=ny/n, (@&D)
Ha/H,=(n./n,)? (2
P./P,=(ni/n,)° 3

AR R AXAH, EREBE IR, IR
/D A BT R R D B B R AROK, TR PR /K R B T
THIL, AR AT e AR B (/K B ) FEAB TS V00 o T A F T
PR ERT , A SR S NRE AR A NN
KZ, Hp AN, s NIFZEZR; p AWK

n=60f(1-s)/p 4

M-S R TAT AL, B e B e AR R R R 1

TRERCR IR Y, HEW X B Bk sk 1 .

F1 @ITEATSEREEMERNNE

e AT S
SR S kE 3 e ey A
B, fEER Dl
o | RV, TSV | D R, B
o SRR
o | PRI, (e | S5 P 1
MR ieb, AR
e | PRI T EE, | AL FO R0 S TR
RETGEATIR B, TR A
e lamM R AR 5B,
%MEE%¥W%§T¥Qi$’ME%%%@%%%,%%
AR AL S BRI AT
[, o R EARRARG, W AT
BYERRAR o . .
B ] Ko g AR
g | VRIS  ART | ERAERE, Wi
— HEMG (AR

3 EHEASDRAERETMRTRIRI
PASEAE T 980 7 AR R g 2 W) D9t T & 2= LR 1)
EORBERESRR, DR X HALR R G AT & RE AL B0E, 0
it — 82 SN REER BOR - 122 = AT (KR &

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

Gt = BAORAL ZE ) IR 11 9 KA RIE A AR &, LA
AR XA R TR . SR, XA 5 AR 1
REmP, HRERTTRERES, KR AT
AR, (RIS FEUATL A o Ak T 7 s BRI I T T e A7 RS
FETCBIFEREIN . s IX R, A F e AR R
S0 A THUR FH R RE 7R AT 38 kG A 42 1) PR L ik, S
T SR FE R sh &R EAEBENIHIRI AR, &
FEINREE R PR TR RN, B AR AR H B K
TR, TR, TR PR RERE . T 7E BRI
U], MESNE RIS AR R ORI, B AR A
R BT AR IR, W PR SRR R R AN 2 5

3t — MR SERRIZ AT, ZII AR Gitt TR
BARIEHAT TN RN, RAR ARG,
PR 2 45 1R B FER KOG T FRAIK T 29 25% . HART 5
TR IKERP BT IR NS T4 20%, HHLSIT R
WERTE, TBEhFERIERD . teAh, TR RE AR A A B
AR 0T B 7R e B RE , HERE 2R S0 TR
FEWRARR] T R ESRT, ENIR RS TEE /N T 2 30%,
R T R R AR .

VLR K BR T 218 Rk (1R K RGN, Z RS
KH T 110kW BRI UL R A diids — HF — & Hig k%, 1E
KR, TEAEAREEE f=33Hz, S5, iZ#dial
(A AT FE TRy 31.62kW, T HLEN 71.25%, 4
RN (110-31.62) x151>4=28.4 77 KW.h, H{ri%/#
0.57 Ju/kW.h SRiIFHPIE, —FRETL N RPE SRR
16.188 Jiyt. WIHIEFMNKE AN 8.5 ot sngs, Ak
ARG BWOH g — AR

4 BRTHRFARAEDNRERRFHHEARE
B

4.1 AT

B 4Bk A E LI MBI AR R B R T, AR
SR RRRIRTEFER 7, FIB TR S IR AR kb 57 2
FLo & TN RVE . BRSNS HR DA S A RSV B RE
R RE T, AR R G R T B RN 7 S Fahy
fH. HACKE, a8 masBoARSE A HE R R G0 i 3
ST iz, W T AR S AR o 7R RVR
Uity R4 REAR A AT F TR AR B AL 51 RALEL S sk
R R A IR, SRt B M Az, $2m
IR IR DTS P HE - TES I, AR AR )
N THEFR K S ) VR e i), 38 Se i A K iR E S
77, BRI R GIEA TR T N iR eiElT, FNA L
FEARRERE. 7EH P o, & REZB A 10 v] 55 8 Re i i R 4iAH
iy, W= WIRERAH PR B RE, B H
JR Y I8 S

[FI, A Bl AR K EE . PSS AIEERR,
B Re AR AAE B S I R AL £ BB AT IRAS L REAEIS DL LA K

103



@f' VISER

KALEHE - 2025 8% 4561
Hydroelectric Science & Technology.2025,8(6)

MBI LS 2 FRE I (45 ) SRS AT B i S
Metetzl, AMUGRE T HIRR GBI E A S,
TR FEAR T RN T ER AR MRARE L, D 1 Is 4k N 51 i) T AR
A I HE BEA &0 B & w2 W S T Thhg, ENS
Tt SR T A B A A ) 3B G LA A A 22 A Sl
k.

HFER, SEFIRFRE, ERAAEH — RIIN
THT PRI 2R o ¥ S e T 150 B A 2 LG AR AR A B ) — Kb
15, JCHAEXN FHEA R RGN T, KR GE2M
SERMPBIRANBR, N T ARG AR HIX,
ARG IBAT R I EOR AL, R BER T R 54D,
H 5 S ABERZ0 I P ARTERE , Wi M HA5E ] e T2
g BTy, IR SRR E T i, A
FBAT P AW BT P AT x4 e o0 45 K BT fR T i

AR FE R, 75 A NAC B E I 2 S5 A R I — 7

4.2 KRB

TEIARIE R R G, B Be AR AR B R IEIE 20 A T+
RERL. AT B B O T B AR Rl R, LUK
WAL FHESI R, A5 2R G T I 55 ke ol vy 1Y)
RERUELR SIARPREL - 1R RE A AR B, LA IOAE HE A
% WREIHER B, IESIMERBM RS fE
th G aE . BT UATHRCRE, A0, %
HFAREIRMERARFZIIF R BEAEZBELLNEILY
[IPSES

O A vk % BB AT A% B A E 1L T BB 3,
SEPUATHER R GG L ANLEE B A IR R ] o X P
77 AR RS S (I SEI 381, B Shi st e iR,

T A AR ZRIBAT FE e R DX M), AT 2 25 PR RER A

FEALTT AR B R GEh, BN TIRBL. JEFR K IR
SR TR BL 2572 REFE ) 1 EORYR . SR R A s 217 1
M, ACRENE A R PER BT AE, L REIRAD R 5 —
RBERIIR DY, SCBUT IR H AR . AR, BEEHIARM
ANWTRE D FRRA IR — 2D PR, B RE RS e R G
(1 R ARG SR T, 1 e HE S L Tk 3K
@isfT e : B REAES B LS AL T H 38 N RE
JIMSEIAYERE T, REE AR BN R U SEFRFE K, A 3h
B ST S, B IR RSB AT IR E PEAT AT S 1
PAERI AR Ge, T Ja sh A 1k i A D) 46 LUK
TAF IR, R SRS ARE, HETIK
FOREE o TR e AR A A P T T R, R TR L
PP R SR, SR T A A A A RIS, RS
L F G WS W A TUE Th e, RS b A DL Ab BRI 7E

104

W, BRI R R 2 AR EIEAT

OB ARG M. FEWEM. KfdE. N LERSRAR
(R ERTE R 5 34 e AR AT A PR IE B A5 15X S 2l i AR A i
G SRR e b @ A R R B R S,
AT DS R R BTt A P AR S AN BRI S
I M 2 RS U T4 o R R AR AR AE 9 R G I RS R A 2
—, HISATHR Rl S R AR T 2 = vV 6 AT 0 A
Wb, BT OREAR TR, KGR B iR RIEIT R
B, PAGEERAEOER, 1T AL

@FEERE: TERORE ., B ARTE BRI S140R, A
REGMS AR B ERONAT IR B e A2 AR N
WRERHF I BT B —, MG O RE R R
YERT o ) R A AR R, o] DL HE A R S e
FERHEBOK, ol o BREE (1075 G A IR . [Ale, & pes
A BEAE TT L K P B R A B8 S5 T P AR e TR B AR AR 45
A, MEBZREEANIEIRARS, i PIRF R2A NSO
Ko T B R AR A I8, 1% E AR R 3% 5 A
PA LGN — B 0 R, 16 SR AU & 15 58 fin 2 2
IER .

5 L5iE

Zr LRATR, ARSI I BE, S BT R B AR AR B
AL ORFE S AR 5 A Ge I T 15 1 77 AT
XTEG, IRFGHARAEMR RGN R . 2 ERgs 5
BE L X S bR, X BT AT IBIE . A
SCNA, B REAR AT ARLEBACAL R R G5 b (1) S AR 5 AN 7T
N, (R WIS A G REMEA L T —
RYNAE, R AR SN 23— 2D s B AR K T B
R 2 M e RHRR , D& AT HRESR R R g,
thax gt b SRR R o

(5% k]

[1]30 & 4,38 38 18 5k A&k R, % EACHTCS % 8E % 47 14 78
FE 5o % 5 b A [J].48 2 Rk B 42,2024,55(4):56-59
[21Z =, k47, T o G R S py I # 2RE FR R
R FI[J]. % /N4l B 22 5 A (LB A7 F),2015(5):123.
[B1& L3 B # & 4o l i & 3l g B AT R[] 7 7 A+
$,2014(11):101.
[ THAEERRANERTREEIAFITI]EFHA
5 #4 T#,2013(20):159.
BI1EAHF ERR AT EER TR ESI AN AN LE
KB AFFR(E AKFFHR),2011,27(4):72-75.
EEA: Fa% (1971.4—), B, Wik, TAF, %
WALE TR REEE .

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

KRR AR T R R

E2i]
ILEIFAE I A R S FWMA L), TH H A 331100

BEIAF A M KR 3 L QA FETHw, #bdapidaai, = AR ERT. FiiEd 2 475 ARH XL
FliAE 6 HARBEZ, FALZIATHZATRET, AT ATEUFERERERMEA ERS R AR R R, A
AR MRIERE, BIRIEF 577 40 H, 813 DCS R A B HAEIR s 4= 4| H k00 R B AR, FABT AR EH AR, 8
BAGRERE S RAE, RENALET TR ARTEFER.

[EEIF)E A ATEAT; ThedsH); B, Faeifds; HaErqt

DOI: 10.33142/hst.v8i6.16904 FESES: TM621 XERFRIRED: A

Energy-saving Control Method for Variable Load Operation of Boilers in Thermal Power Plants

WANG Shun
Fengcheng Power Plant of Jiangxi Ganneng Co., Ltd., Yichun, Jiangxi, 331100, China

Abstract: This study focuses on the variable load operation scenario of thermal power plant boilers and proposes a comprehensive
technical path through combustion process optimization, dynamic adjustment of air ratio, introduction of intelligent control system,
and collaborative control of auxiliary equipment to achieve efficient and energy-saving operation under multiple working conditions.
Based on the characteristics of load variation, a combustion optimization model and a coordinated control strategy of thermal system
are constructed to effectively improve combustion efficiency, reduce coal consumption and pollutant emissions. Through the deep
integration of DCS system and data-driven control algorithm, real-time and accurate control of operating parameters is achieved,
enhancing system response speed and thermal efficiency, and ensuring stable and economic operation of the unit in a wide load range.

Keywords: variable load operation; energy-saving control; combustion optimization; intelligent regulation; thermal efficiency
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Analysis of the Reasons for the Shutdown and Creeping of the Units at Zilanba Power Station

WAN Qigi
Baozhusi Hydroelectric Power Plant, Guangyuan, Sichuan, 628003, China

Abstract: After 2013, the three bulb through flow water turbine generator units of Zilanba Power Station often experienced creeping
phenomenon when the units were shut down, and even could not be shut down. In the later maintenance, the reasons for creeping were
analyzed multiple times and the control ring was modified. However, after maintenance or technical renovation, the unit still
experiences shutdown and creeping phenomena after running for a period of time, and this problem has not been fundamentally solved.
Based on multiple maintenance analyses, the root cause of this issue has been identified. After the major maintenance of Unit 3, the
shutdown status of the unit was observed for one year, and the effect was significant, in order to provide reference for solving the

problem of creeping or inability to shut down the flow turbine unit in the future.
Keywords: flow-through unit; control loop; splint board; wear resistant plate; shutdown creep
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Construction and Application of Intelligent Operation System for Hydropower Stations Driven
by Big Data

LU Tong
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: The era of big data has brought opportunities for efficiency improvement to various industries. The construction of
intelligent systems for hydropower stations is a key direction for promoting efficient and green development in the hydropower
industry. The intelligent operation system of hydropower stations can use big data technology to achieve real-time collection, analysis,
and intelligent decision-making of massive data, improve equipment operation monitoring accuracy and fault prediction ability,
optimize resource allocation and scheduling management, and thereby enhance the safety and economic benefits of hydropower
stations. This paper focuses on the construction of an intelligent operation system driven by big data, exploring its core technologies
and application practices, providing theoretical support and technical references for the intelligent upgrading of hydropower stations,
and promoting the hydropower industry to enter a new era of digitization and intelligence.

Keywords: big data driven; intelligentization of hydropower stations; operating system; system construction; technical application
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Analysis and Exploration on Digital Twin Technology in the Operation and Management of
Water Conservancy Projects

CHEN Jian !, LENG Yuan 2
1. Jianggiao Street Office, Zhenjiang High tech Zone, Zhenjiang, Jiangsu, 212000, China
2. Jiangsu Hehai Jianshe Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract: Digital twin technology is an important link for the deep integration of the physical world and virtual space, and it is having
a profound impact on the operation and management mode of water conservancy projects. Its key lies in creating a dynamic virtual
mapping for physical engineering, driven by real-time data, and utilizing multi-dimensional models for simulation operations, in order
to achieve comprehensive perception of the engineering status, accurate calculation of the operating process, intelligent optimization of
management decisions, and early warning of risk situations. The article comprehensively elaborates on the significant importance of
digital twin technology in improving the real-time monitoring capability, intelligent decision-making level, predictive maintenance
effectiveness, and full lifecycle management efficiency of water conservancy projects; Thoroughly explored its research value in core areas
such as operation and maintenance system, watershed water situation monitoring, water resource management, and ecological protection; The
overall framework of the system was carefully conceived, with a focus on analyzing the specific design paths and corresponding supporting
technologies for key links such as virtual body construction, data flow, model integration, and simulation control.

Keywords: digital twin; water conservancy engineering; operation management
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Control Strategy for Improving Combustion Efficiency of Boilers in Thermal Power Plants

WANG Zhichun
Fengcheng Power Plant of Jiangxi Ganneng Co., Ltd., Yichun, Jiangxi, 331100, China

Abstract: In order to solve the problem of poor fuel utilization and high energy consumption in the combustion process of boilers in
thermal power plants, a real-time monitoring and dynamic control architecture is built with the help of intelligent control systems to
accurately optimize the air-fuel ratio to enhance combustion efficiency. At the same time, a refined fuel quality management system is
constructed to scientifically mix multiple types of coal to stabilize the calorific value output. Big data analysis technology is used to
implement predictive feedback control on core operating parameters to ensure the high efficiency and stability of boiler operation.
Practice has shown that this solution significantly reduces coal consumption and pollutant emissions, improves the economic
performance and environmental adaptability of the unit, and provides a technical path for the green and low-carbon transformation of
the thermal power industry.

Keywords: boiler combustion efficiency; intelligent control system; optimization of air ratio; fuel management; big data regulation

515

AE W SIS RANAERERI T 57 F, KOkcia ] BL e
AR LR (RN, SRR LR 1T REJHE 5 R IR T IR
PR, B AR IO P A% OB, HERBRACR BRER
HRBERETEAR 515 JHEBOK P, 2480, 70 K LA AE
AR P A ORI REVRARE S 25 S 17 L, fRI 2047 ML AT 5
B, WL EARGUF IR R R, $ETT REIRA
g, TN K E AR S IER E R R DS 17 5

1 PRI R G R & RE L BSUE SRS

1.1 G pRiRi= S R0 RIR 1%

1.2 BEEFRAREA R RMERE

BEE N\ TR e Tl KBS AR KR, M jg 2%
iy B P SR RSB0 N T R R R St
SBARTE RN Py SR AT RS IR B2 » 455 SR A% s
SE B M 2 AR B s A TN, SEHU R 3 <
BRGRRR L A AR RS HERR R S A 4%, BIAEAE LR
A THORIRIET, BReRGRE B a7
W, SRR i A v R RE AR o

B RESE ) RGO R IUAE 2 4R AL & 5 30
SRSy BB TR S PRSI

TR R L DCS - EdEh RGN,
HRZ OO E 2 P 5 N LA eS8, (R % T
DU B9 RE 0 2 25 52 PR A HLZEL I e 97 A0 25 00 5l B
Joi i AZAGIN A Ge i) s 2R k= sl 2w AL e DA
S RALRBEIRAS W S BURBIA S A Re . HEMR AR
BEINSE ), BRSBTS TS R HEBOEAR -

ttsh, DCS Z %G fH Ab B g g Ja) R T 0 4 82 sl
W, TR ERPOIRE . MURIECLE . S8 %2
A A B AR, T sk Z ATIEPEITRE /1, RS
HEEERbe T 7 Ja vah 8, S Is 1T 3R KT
AR5t DX 1], 3 L 2 XU ” H AR T BORSZRAL2 i 75 5K

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

S SN U, B BB 2 b S TN R RS HE TR T KU
b a0 E . MURB A ESE, HAE NI
AT PR SRR R B 5 e AR A, 98D N L TR,
S CARIREN . FRMRbE. miREE” MEEhH AR, vk B
W BT AR AL ORI

1.3 EBEIRIE 2 48 RO SERR I A A 3L 4

HE 600MW K FEATLZH 5% AT e ke AL R G Ja , 721
REFEFE 5 IR CRIBHF U R EE SR, 84T IR oR, B
WP BCRIE T 1.2%, BA07 K B EFERE (R 3.59/kWh,
FAEEIZATI TSR, AT A AR 5000t, I/ —Fdk
AR 1 7t RGUEN LR REMREZRIE 1T S5

117



@f' VISER

KALEHE - 2025 8% 4561
Hydroelectric Science & Technology.2025,8(6)

RS R P 5 2 R, R eI )
ENASTH IR SRNG , A s TR S, 19 K de
SETE, PEACHREE X AT AT 70 A, BB PR T LA R R dE
(L%

SR RE R YU A LOUE RN R, RER BT
PR AR T S S S A AR, HEMELbE S 2 &
KM N TATRREL, FE N A 3 B R,
e i BRI 1A i S AL SR TE R BE D R GEAE TR ORI
LATIEAT RIS , FpERYERpaR I e Raa e, SEPR IR WY,
B REAIR BRI B B OO SR TH K LALYE BE 5 2257 3K
A% IREN g, Hag RAFIEORE &V S e

2 PRBLRE B IR 5T H UL SRR

2.1 JRFPIBAL L AT SRR AR B 20

PR B RS VE A2 R E SR IR AR IO R B R 2, L
HIAELS FE R R 73 = SRR B O R 2, v BV
RALE AR, BT ST B BRI W R
BAh o R A R FEAG, RERS (Lt K MAAE E TR 5 #9519
HIs 110 R A ARG 5 7 A BB, ) B AR 52
A, FERAEARNCE, HELIRZmEE . R
L, B B IR R B AT

£ 2 BRSBTS B BN K UL, RRHRF I 1)
ANHE M2 FECKIGIEA SUE , FEMAREAR BT 1 KOG REE
P, REIN ATRE S AR K S AR B QIR bR S IR
BoE, AL, RGN 58 S BERP IAEL S #ER00 K Y S5 S HL
BHEABAHBECT 5, SEOUREHREE S B e R S R 4F
G, FEFRTHRBERR . IRIENLALAS IS AT I E 2L

2.2 BRAELENSHERRRARER

P GRS IR AN TRAFE S SE IR ALK, A7 AE Rl
G L RORARAR B, L J5 A S BU I 45 R Je i Kt
SR SRS L, ST S P B B RS e T
TSN 7 A T 51 A RGeS il SR, 2 7 52 M e hp 2
AT Atk B BUABRGR 2R GO Rl 5T SEHE 1%
R IFE T, % i BN R RORS HE A AR o

HRE T AE 2 M 2R 8 B vtk A% s 5 e 20
Be, WIXTBERIME KIY K BRSO R BRIEAT S8
I, 1% R GUREFF SR BRI i RS2, — BB
S RV BB 2 A N 53 R SR ) SR S8R Y
SR RIS B ST A%, A Rt G R B AR T B R A A
E~ 15 G HETBE AR I i Lo

TR LR M DN BRI A S A, A C AR A 1 A
SR PR RE TR S R E O 1%, R4S 5 SE i
il WAL . RS BT S, B R R
BIT%, ZBARBFERLFINEL, SLH “ HE%h
Ko7 B gL Az, 5EE SR R GTRE
ST ARV ER & S SEia Y AR X WU CTE 4 G AN s Y F R i T
ERORIRIE

118

2.3 “FEIBEL+LRTIER RO KRS

RIS+ SER R BB VR A R E B S s
ATREHI I BHT SRS, I Rl 2E PR ECAS R AR, SCELTRAR A
1 R ESHF R IEN], A AR B R e
FaE PRI, X PR A 0I5 L 7 2N BB 0% 1Y SR S5 B J
MERCFERE, ARG RO S, T35 K ReEtt, MR
TR AR BRI b R S 5 n] Sk, RO R THR R
L Ttk AR

TE EFEAF A A 1 ST R AR AL, AKFEER S AT I
ARG R HT G, X BUREE L S AR A L
JHA S A R SR AT SE R AT, R B A R R I
e R S R be s f B, T P A IS A &, SEBR R
Fb, ZAREER KT EE. SESRE THRAER,
PR IARAEE, KB ARE I, AT KL
PEARIBAT R S AV, NI, Fase . IRFEM
A7 H AR A S

3 THRECLLSMIEN R FM L BT

3.1 FHITE RET PR /Y £ a4 I

TR0 R REE R L bRt R SR
TEREIENZ O, BRI ESEEREI RS R
GRRE, BERBE T B AKCPR, R R i RIS R
SEARREE, (HId 2 7 WO BRI FARE I Bl < HE
i, EEERINHEE AR, SRR RORIEG: R,
BRI, BBV 7 R AT R AR
e A KR E— AR TR SR, MU SR, &
AT AR 51 R RS A bR 5 15 YRS 2 i)

R, fERE e TR, B[l & R
HIE 1.1~1.3 X[ N, BERESZEUMRRLFE A Rbe, SOnT P4l
RERLE IR ZER, RAE I e e 2t Sk 0L A o 22
B RRAEIRIR B, SR BE AT 2 A IR ST K /7, T8
IR AR e i S, SRS i R BRI, B
WA PR RIS B, DD P SR 2R i, S T4
WPIB AT Z M R T S v A T R e A SR A .

3.2 BRMIENEIER S o E

BRI R e I R GEIE H AL — R IR = 0A
(FHEED, AR L A& 22 S LThag, —
DRI O FH A I A 22 0 it R I AE IR RS L)
R, HRGE S X B BRI 43 B S kR e
TUORUTE R e B BN, 38 b e A SR KA TE
A, YERRRRE X SR BE A3 ST s IR (B AETE) —
FF 5 AR SR A B 8 X S B HE IR )5 o

b2 03 Tl A R LU AT S R e I Ak () S B BR AT, XoF 2k
YL EAL . SR M NOWJHEFL A S35 5, DL i 7t
B o, — RO EBE G A E R 30%~35%, iR
Kb T 60%~65%, — R A7 LE AR 58 52 R 75 SR T B B
WL 7 A A TG RO R o Ko Rt X S Aar i 5,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

mFE 1R,
F1 RELIER (%
RES dieYE R (%) FEEH
— WA 30~35 WM IHEEIR
ZUA 60~65 HeRrJIBIEA . HTEAR
=W D <5 Ffl R pibe . HiBh NOX 24

3.3 RAlEES | ERIFIAT LKL L

e G R T 1 R T 30 AT T4 Bl BRI RE s
AR, ARAEMA NGRS L TR B, XE DU N 5 AT
A IS I RS A SEMR GRS
RGNk, N XMV E RS, 2 G00 W8 L
G B SR, KR ST R Y R SR, R
AR LIZAT RERE, I/ TR REUR A FE

FEUEIEA b, 38 I B S A S A,
SR LG PRI B 5 P ) 2R 4 — LA D0 381 S 25 8 i 2 A0
BME, ARGEL o B i 22 J5 X F S A T 138 R, B OR AR
Pt FEIR A AL T e A BRE, SLhrisfT 8l BoR, %
BRA G WP AR SETE 1% UL L, RERAHECE
FEARZ) 15%, A RSBk, B R e 5 2 5
el BTSRRI RE AL R (K S AR B A

4 SRIFIBITSHBI R SN 5 3SR

4.1 RBIBITSETRIR R

TR 2 2 Mg T 2 LR a AR L, Herh iR
BE RS R P T R AL DR R R R P
FRARDURPE I NIBRE I M 1K 2 3 BURBIAS € A%
I L R AT RE S| AP e R« A2 AT 5V S R R,
i E H AR E (O R, 2 ORBRE e RORE « S e 9% 75 iy
10 B2 A

WA A AR T RS UL R R R RS, AT
MR R A A B, SR mERE T BT
HAE K ENE, HINHAPH AR, & A Ed R S Bt R
AR, A TEAIRGE, BLAt, S S A BRSO A
BHE RS F R, 3847 S EEAR R S AL, G A
P 5 T BUARCR T M BUE AT TOLE) .

4.2 T BEXN S XEHES BN N EREIRT

FERE “ TV IR+ BORIRAN, K ITR )
TR R S DU B AT SRR 0 246 | vy U A R R NI 5 v B P
TENZRR HISAT AR 2R 2 A R TR B B P A% Lvis
1T ZHAT 2R G R G 5 AT AL 2 8L, 9 RE TR R
P B R

TRICREE DT EOR, RENS L AW AT 10 2 423

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

SRR, AR S B T LS, R Rl A T g AT
a5 S WG S, R DR HETIR s 1T s, IF
& B A 5 2 SR A ) SRS, e 381 47 A LI L
TR, RGN E EFEATAER 5% NE, G500
T G ) PR e . SR ), R E IR THE IR S R 4tie
ITHREVE, AR SO B SR DX B I e S S

4.3 M “TUN—S—iRE” — RS ITHLE

TR G i A7 BB BN T 50 1 W, =
AT EVE T 5 iR 8 /), AR AR SR R A R T P
JE A AT B A E, TR W7 — Rk is TR
Mg, IR T X R R, RGUELXHETSH R
FEorAT s TRV T 7 57 8 B R 3 IR XKD

s, PEBEEE TR R B A R 4,
H AT AR R R A HE A SRS, Bk
IR ], SRBRR IR, iZALHI AT 20%1)
NLFRSK, KigEF i ic T i e v, A0 seilae
B A1 S o SN T, PR B B R RIS AT T v BRI X T
R K AR R ARG 2 ) B R B AR

5 £5iE

I R P A be A R B R G AL, 8 5 R R R AR
PRI R G  BAEDRS AN B 2 S0 EORE T 4T DA &
BATZHEN S AR R, Re% IR T K ) B
MIBRPERIR , A KR IR TE FE 515 R R, XLy
WG S, AR T B Ig AT I e N, K
FAT I SEIL T RE R B SRR JE H ARER A T IR ST AR IR
B, Bl BB B BORF SR QIR M, B R s LK 1)
SRR E . SRR T AR, A S K R R
BEARRELRE.

(5% 3]

[LER &5F WS ETRARERNKALE # A
R G eI T[J]. A B 1K, 2024(12):57-60.
[21F HPE K A & ) 4R P T BE AR Y X 58 5 48 i 4R 22 0]
A4 5 4] #7,2019(16):85-86
[31X) A s K A7 & e, T 48 4P MR o 2 A A 5R e R [0]. 28
UK & & B R 2025,54(2):100-102.
[41F — & K A K o 4R 0P ¥ AR FE AL SR wi [J]. oF BT A 8006
3% (FF 3 30),2021(3):52-54.
[BIE A KA & )™ 40P R 3 5 30 (R 1 RE AR AL 3
[J].3& 4% % & B #,2025,54(2):97-99.
EEEAN: EEA& (19929, B, §EA¥, #HES
T,

119



KALEHE - 2025 8% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

B Ea RS 2T Aot 5k #

57 8A
RN AL TR 8], A #Ra 421200

(EEIGEAEC) ZABENES A FRAR L LG T OEERE, TEAZSIARBRELRAZMRA XENRE, THEHFF KX
HARLTRRAFRATREHF LRFZITELN—AELER, AEEBEF TGS LS EARL AL NRN T OE
FHEA, NIRRT XERAESFRATRGY B ETF T —ER A MBI, FLESEERLBITY POIE S X4
&, EMRET S EHORNEBIT RS, FFEEEFEITHT X, TS ERIF UK, LR EGIERNES
FEERK, MATHEARRZRAANETBERARZEAEL ., RAEST BT XAt b p ey T2 S F, 4
R, HENYEERXBEAAXARTEAREA R AZTRRENEET M.

[RBIREEREBITH X TR, 4B AEDH
DOI: 10.33142/hst.v8i6.16895 hESES: TM421 XHkFRiRAS: A

Analysis and Selection of Energy-saving and Safe Operation Modes for Transformers

JIA Shiming
CRRC Zhuzhou Electric Machinery Co., Ltd., Hengyang, Hunan, 421200, China

Abstract: With the continuous development of the power system towards high efficiency, intelligence, and safety, transformers, as
extremely critical equipment in the transmission and distribution system, optimizing their operation mode has become an important
way to achieve energy conservation, reduce consumption, and ensure operational safety. Starting from the various classifications of
transformer operation modes and their characteristics, a detailed analysis was conducted on the impact mechanism of different
operation modes on energy consumption and losses, and various optimization operation strategies were proposed by comprehensively
considering the many key elements in safe operation. Scientifically and reasonably selecting the operating mode can not only reduce
energy consumption, but also extend the service life of equipment, and effectively improve the stability and safety of the system
operation. In the process of comparing and analyzing multiple operating modes, it is clearly pointed out that intelligent and dynamic
management mode will be the main direction for the future optimization of transformer operation.

Keywords: operation mode of transformer; energy-saving optimization; safe operation; energy consumption analysis
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Brief Discussion on Maintenance and Management of Mechanical Equipment in Hydroelectric
Power Plants

CHEN Xianjun
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: Since the beginning of the reform and opening up, the quantity and quality of hydropower construction projects in China
have been significantly improved. However, as the mechanical equipment inside the hydropower plant continues to operate for a long
time, the load borne by the equipment is constantly increasing, and frequent failures have become a common problem. To ensure the
normal operation of hydropower plants and prevent the risk of downtime caused by mechanical failures, regular maintenance and
management of relevant equipment must be carried out. In view of this, this paper focuses on the maintenance of mechanical
equipment in hydropower plants and proposes corresponding maintenance plans and management measures, hoping to provide some
reference for the optimization of mechanical equipment maintenance work in hydropower plants in China, and promote the dual
improvement of social and economic benefits of hydropower plants.

Keywords: hydroelectric power plants; mechanical equipment; inspection and maintenance; maintenance
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Research on Mode Recognition and On-site Handling Method of Overload Fault in Low
Voltage Inverter

SUN Chao
Datang Baoji Thermal Power Plant, Baoji, Shaanxi, 721000, China

Abstract: With the continuous improvement of industrial automation level, low-voltage frequency converters are widely used as key
driving equipment in various production systems. Due to the complex working environment and frequent load fluctuations, overload
faults are common and have a significant impact during the operation of frequency converters. Therefore, this article summarizes the
main modes of overload faults in low-voltage frequency converters, constructs a fault identification method system from the causes,
performance characteristics, and evolution process of faults, and proposes a fast response on-site processing technology route based on
actual cases of different working conditions, taking into account safety, operability, and recovery efficiency. The research results
provide theoretical support and practical guidance for on-site operation and maintenance of frequency converters, which helps to

improve the overall stability of the system and the service life of equipment.
Keywords: low voltage frequency converter; overload fault; fault pattern recognition; on-site handling; fault diagnosis

515

R AL YRR P eI S L BERCR B, T AR
b R ] R G ) S A G S (B ITIIE AT I i
BEBUA, SRR SN 2R, PR E N R BUR, B
EF G R 2 A, I TARREOR N 533 S S i e
B TR A R A X SR AT R0 ) B AL B A I A S 548
ARSI B Y 5 A R G T 1%, A A SRR A
12 B AL PSS LLSR THE ERCR M R iR e 1

1 REE SRR HEH ST

1.1 %I RIE 5 EARH R

RS HEA B R ERE R ? e RE RS B 2 il AL
F AR 5E 12 O3 HE BT LR N LR A AT R s,
AR T BB T, WA T, P TN
TR LA A B 73, SR LA L B T A LA R HL L
P28 PP TTARAT T i 1 AR B TCHE LA L R
RETR A L g LA f2 16 #0220 i DSP Bl Ak 2
Ay AL HAS S AR HE L IS AT SRS e L bR I X e
B, AWK ESH . WS T B iR
&, B RG FHEAR A ULSEL B NLIRS B I . T RE
LI NIV (7S AR V)

126

1.2 WREREGHARE I

AR Wi ds HLI) AR BB, 8% i IGBT (4%
MRS A B MOSFET S5 D)2 132 R, A2Hi
AT B S AIB AT RS T MEER D) 2 A R LR, DO
ELRAE RO W AR 2 A KB, A S Bk
ORI Dy I IR, A A 8 DRAIE D) SRS T A
FIFEBCE T IR RS FAR A B KV RS, SRR
IR 2 BRI PR A TR A A5 5 L IS 40, A R R S
I D 2 A AT K XU 3 2 A e PR A AL AR BB sl e ok
PAEASIRERAE 2 IRV E NI AT, ARSI N
S AE D K BRI ™ AR R R R i

1.3 TERRRAE Tl BiA A HL 2L 7

b E B A )2 N AR S A A » £ UL KR
JEAEHL. BNl S REaS S SRR BRI B
FERBRGH, Bl AR T BRI, 5%
i oK 55 sefE ], OF Himik s bAsmaspeilm sh 51k
BAFFRS, DU R TR, 2SI EAR.
ST, BRI RELL 2 BB R R T MSEHLTK /)
PR, W HESE . RORE LA ORI LA ) T A e
F£ PLC W HEELZ#HRAE N 03 R i B A AR 1217 Z 80 I

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



AKHLBHE - 2025 458% 4561
Hydroelectric Science & Technology.2025,8(6)

@" VISER

BIARA, #— PR m RS AR S0 N,
BREME R, (KA AR %D s 4540 . B Re A AN AT
SEPEEE,  BONIUAR T ) R G AN AT SR 1354

2 i3 EEFE R BATLIR 5 4

2.1 BRMEHMNIFAEER

TR ARERIEAT I FE A, FERT B2 f o UL I
FAZ —, FEARD % e R — K
il & AR LRI L, HE R EAD, H—,
SR BT R T, B AL B MU AL B R G Rz 2k,
X R T K, B, a8
ANEH, BRI L S AL AR = R,
TS SR N, e EA R e e U B A 2 R I
FEAR R, (Mg RRARE, &f, EHSHE
ANXE, BNk I [R] 3 5, 2 A FRATL S B AN Bl I ER e
diRK, H HIELe RS AR aR B2 R A A 24k R
PECE REE R AN RS, [FRIAE S 5] R i d b

2.2 ABATESNWESF

P T B 1) 5 — S DGR R R AN T S
BUME AR5, = F I B Fl s R L 22 Tk KA = A AN~ 1
FERI, & WTBEIGAZ. ERLEMA R 8 b
IR A FNE DL, BN A 2 84T AR PR
AT RS LT, XA IR R L K
B S AT a2 51 RS Bk Zeuli# 3 AR, BIA 1L 3L
P B U AR 4, R SR Bt . BESE T . IS B HR ak
B TR 0, X L2 LS B AE AT AL
BRBE A3, AR A A R T, A, LR
ARG R BN S EibR &L, R —HA T HRAR
JEINE 7, A8 By Rh 3, AR AT 35 P B s 2 st 2 m k.

2.3 MEBFA XIS HAF M

BANLIEAT RS Z TAEM SRR B3, 16 M.
TR B T XA G 1 b o B e R AR R KR BT, T
SRR B AR 1) T 38 B8 7 2 DR T e 1T PRI 5 Py B
iy N X VA= N2 T S S AN N S-S WL el 1]
HEARGERAUA T AR T 8 X3 T3S
BB o EEES . PTRAEIERUE R “ BS i som,
Pl RGUE RIS NSRS B AR A | IR
U 1 I A R P B MR 22 32 5, AR R O il
FHRELE AT 5 FRERAGH i Z L L TN, R
PEALARSAS A 2 BT, (RUEIR R R L7 WA SR FI IR T,
CELE IS EEA RS, SRR R D IR T X 3 #%iE 1T
(S TRISEA O P05 | R s P XU B ok o

3 T EHEEIIR A AR

3.1 ZEHRESIRIEM A E

B UM A A 8 I B b, A5 5 A T 1 S 4L
SRAEANSEET IS MEA, DA SR 2 il AR A T —
A, RESZAF A3 B4 H IR U L AT REZR AR L TR
RN BT S B s 1T S50, Bl RAE AN I

Copyright © 2025 by authors and Viser Technology Pte. Ltd.

BEE (4% Modbus. Profibus. CANopen) —i%4%, A84iss
AN EAZPL. PLC. DCS &8 RS THIRIEIE, ML
WIS AIRAS, St IR IAME BB R SRS B shta s,
T HAES BN S AU aTh e T, PRI R e (1) A A8
K, 1E RS B WARERE, IR E] 90%4E (a4 MR,
IXRBLAIEYE N A A SR 18], A7 4 i AR AT g AT i
SEINRE,  REART S BRE AR R AT TR, T ELLE /T

3.2 EFHERIEMH EIZiE

FE TR 1)) 5 B R A A TR (1 DG, B I &
YLIBATRAEBOE 1) 70 b U2 5 0 3 & LR A, IR I8 AT
B S-S 8O HAR OGS, MR, F R R R E b,
TR b o R A IEAR 5%, IR 5 e - S R
0 B AR TR LAl 1) BT 50 A2 75 i 29 165 X ], FLIAE -
Tl s AT R A B AT BB A B AR K, FLL HUR AR
5E HLIEFE TETH 0] RE S D 3R A HSZ 5 B B R G, 1
I BN AW B BOR o M SR RE LR
W EREYITI, BRI AE (HEE ., T
FEAE) A5 VL ECAS [ B A SR A B A B0 PR TR AR

3.3 EHeERAEMIEIRR AR

Tolb R 2 W A ki D 5 NN LR Re RO, ik
BRI I B A5 R BR AL K DR 1S DASR T, IR AR A
o IR R B B AT B L% . SCHRIEEHL (SVMD,
VSRR IR AR SR ANR B 2% ) 55, I S5 s e iis
W5, SEERE E SRR AR O T LR M e S Y,
T SEERAHPRAS TR 432, i BP #he I 45 A4 e )
BRY, FNH LR SRS E Aed i S s
HAY, TR R FIE A AN E TR IR B,
BRI AR A FTT, VR 2 SRR R FUAS S 4 B
H, BEE ST TRFESE R 22 204k, SEPRM FI, X eey
e EE g A ST F R B, 500E
WM RGHE), IKRRAEL AN BB TEFI RRR

4 MIHT B PEIRIFIE S E

4.1 BERBS S BEHTERE

AR A L AR R I A, B — D LR B
oy BEHEE R G A RE RS e e 7 1)L v b B, HEA A
WA “HAb RN BRI JFEN, SRR A R S
2, FEESME R A O R . £ RS %E
SR RO, e IR B I B S R T e i L2
AL BN TN B SR B, 2 W AR AT
A5 HH g PR R AL S 480 DA R P S v A
H S I AR MR I i A S A IR A HE A s ) iR
ik 2 B AR S IS AT R TT RE, SR T IR L PR AR F
IR R 3 mT LA 30 AR 0% N3 & E IGBT Abl, BEyias
JEIE AR SEAL O TC A A A o A R B R AR R L

4.2 EHISEIAE S5 RIT R

AR SER BA Y 5] ko i, Bldg b E
(IR G EARIZIT S, B SR [A]

127



@f' VISER

KALEHE - 2025 8% 4561
Hydroelectric Science & Technology.2025,8(6)

JRCIRNT ] DA R SRS, 225 15 B A A YO e it )
DAYREE FELIR S RIS, e TSR BB TR AN VIF Rl 2k,
i LR AT AT 08 8 Sh A AN IR, R R il
AR AR H AT AL S HE 2% ) RE A R 42 il A 2 o
T, THARMEA SRR PRI Thie, AAARTEdR
AT 2 A BB ATIE AT NI G i AL, 070 WA SCHF
“EBNEAL” “ZIRE)R” g, AERREI R T A
T, ASKZELSENERUMIET L, B ifriE
OMABOR, BB R R G e 2 B (A

4.3 M2HERERTEES R 2R

A A T N DARH B 6 22 A1 TSUE B A6, 4EAE BT A6 200
PATWIHL . TSR EEFR R AT HLERAE, 280 L. #RAE
N REFRLELTFE, iy iRsE. TIERS57 31855 H
il CRAR BT 50E . RE1AR A2 i 2L
FH 7 & e L B 1 AR AR e, Tl PCB AR
RO X3 SR TR B, FffE PR S A 5 I8 LR —
T LA A 5 15 HE A B E AT AT e
BHAERN. BE. BESSERGIER, HiEPnEk
BB IEHBAT 0 o AL C A B A B, WO LG
AbFEGERE L SRR DA Gh AR L%, XS e 4k
BARIARYFI BT AR , BEA BRI AR A 22 445 il fe OR i
W N N5 22 4 I3 & R A4 B 1B AT

5 B{TH L S8 FETARG1E e

51 SRR 5SS HERERK

KR AREIE AT VI, A B T 5 250000 B ) PRt
RO R A ARG, IR IS R B R SRR L LR
B AR LR, GBI AR HLIX P a5
fER, Bk Eae i, BOAERRIT AR AR A S, KL
IKGEEAR AR B, IR B AR AT P Ll v, A LA
TEFERT, B 10%~20%4 5 LUSLO R 7 200k 30, S 40
B, WA S SRR A BB IR 1] VI
25 FARTRTHE . SR F R RIS S, B R
. AR IR RIEASHLE LR ThRE DU 2
1724y, SRl BRI B R R BT 20 OF3F. R
KE) BEFERREIETRE N, LRV, AR A
AMERER TR 2, 18 BT =1 2 G B A sk 2 ) L
WD T WS AR

5.2 BIERSR AR

AN EE R E IS AT SRS R GRS, i B AT R A 1
#FF IR RG] S E A G, BRI 1T R AR
ZHE, U AR A B T P A 1) AR R
AN W AR 25 55 e AE 3 3B B AR 1 BB o, B AL
IEERIFRIR RIS, Joi e KIAR MEaHHEA
FFARAE A BRI AR, PRI & 5T AT S (1
BRI B RS e AR TH KWW LA I B S s I A TR R,

128

B it AR AT S REC VA AR A IT s 2 B 2 & IHIGARR 3K,
TR AR AR B DR, SR HURR. A E R INZ X
B RE MR DUAS SCHE SRS, A% R G — B I ENR B AN 5
AR b JE FFEOR XUs i B S T LA L BA
By R AR O, s ATV RE L B2 I A B
A R L P Rl 428 2R 40 ] SR A B 2489 T B

5.3 B KIS EaEMEH

TEIBATHEA Y B, #3858 2 1 H 5 ORGP 0 29 g
TE ARG LRI FIpy s, B S Zim i
SR LIRS EBUE T PRSE . BHSEE T
RS DL AR AR TR AR T A5 B A5 DG 2 A, A A
IR ARYE TAE R AL S ok, — i —ik, A
WA — R — 7 H B A s I AT ot B iy
I BT R G0 ma AT B B AR R B T 3, AR
& DS AT ZHom IS B NE T 6 5l SCADA &
G RESEI EAL T, A G S A Al SRR
RUEAT A 000 A0 S5 TR0 5 K 30 2 B0 B0 A R R EL P
BB B 4 4 N DU RS B, TE(E BA G i
T, EEFEIZATRHEFAC, BAEBA LS Bk
RSN, R IBLEN W Bk “ 3T
7 BRGNS RS E T .

6 4B

1E T B30 R G 5L, B B IR BN AN I8 D) B FH AR &
AR AR, e R A I B, AME 2 R A AR,
W2 BB L AU 5 o AR SC R GO A 1T 4544 i
T R R AR AR B A R DA R GE AT AR S T T
IFHEE T R RN S S B RO S i, NSRBI
At 30 58 3% IR R A B TIUE DL §E B 2. PR MK
TR R A2, BRI RGBS AT R E RN 4E A RO, 1A
FURCR X I BB SO A RN 5 .

(5% k]

B EREEREELEETHESEPFARN].FELE
T #2,2024,11(23):72-74.
[IATW AEX. R EMEET LY EASENEEL
# [J]. ®. A JF %,2022,60(6):122-124.
[31 2 AR AR AR & 22 Uit B A5 W7 B 2 PR 47 A R [D]. 7T bl
46 Tk K #,2022.
[4] ¢ 7 MK JE 35 % [ B Bk 3K 4 AT ROW R AL FE [J]. L 1
5,2023,64(2):40-41.
[51% 6, B /NBT N — A2 2 IR 2 R 36 KR s S AL AR 2 A
A HY JE T [J]. B 57, 2023,64(5):41-43.
e /- IR (1988.12—), HelripAr. 4dte oA
Bk, gt 85 TERE AN, BFHR
fi: KEZEHE, Bb: EPHMaFyaik, #
MEH: TR,

Copyright © 2025 by authors and Viser Technology Pte. Ltd.



E 2
GKEREHEY H#TndvViser Technology Pte. Ltd. 3:7p, TSSN: 2717-5383 (EfI)
AT &, e, ERaso™iE, EARAKPR S, W2 EREIn &R}
W FTE A N A Bk . AFINTFE (Open Access) AT, HFIRIFTA L&y A 7E 4
BRYGHE N G2l N a5 R AR S R
AN 25 DL A BRK L AR ORI . ity BT JB AT BURIRSE A 70 S 5 TH I
HARZE N, AN W HRE K AU & e st R R . BAT, ATRAT 8 43k %

o, KBTI PSR RO RATERERN LGS T, 2RO G
“CTRREEF WD, R RHEECAR N T ARSI T 6

OKHERHED WIHIEZFHA:

AKF AR AKSOKBEE AKEOREE BB SOKHEERE. SR, sedish /)
TAES KA. B LRE. BRI, BMEBRE R, BAT4Ed . BORMRTT
SN LI

Sl 7K PR TR A B AU 1 b AR N DMV B T LSO B A 6 Mk 1
A RBHIEN SRR, A RERBEERI BB AL GRS REETT 17 Befr
FHHE G BB H A= AL KA

A% A 2R

(1D WK WAEs, Wby, WEWAT, 4ieniE, £ENY, B5
W, HFE, BT (vordfg D .

(2) et BH. fEEMA. TIERA . B0 IBEgRiG. T oese N &M
T (150753007 FoNED Koellin (3-541 ) « IEX. ZH k. (A A
s WBAE . BER 7 Rl e B i XL B .

(3) WIRME: FAFPEE R AE5000-8000 54 2 [A] o

WM bE: www. viserdata. com



Viser Technology Pte. Ltd.

N TIE
111 North Bridge Rd, #21-01 Peninsula Plaza,
Singapore 179098

ISSN 2717-5383

s I

‘ll 06>
www.viserdata.com 9llz727171538251 ||’|




