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Viser Technology Pte. Ltd. was founded in Singapore with branch
offices in both Hebei and Chongqing, China. Viser focuses on publishing
scientific and technological journals and books that promote the exchange
of scientific and technological findings among the research community and
around the globe. Despite being a young company, Viser is actively
connecting with well-known universities, research institutes, and indexation
database, and has already established a stable collaborative relationship
with them. We also have a group of experienced editors and publishing
experts who are dedicated to publishing high-quality journal and book
contents. We offer the scholars various academic journals covering a
variety of subjects and we are committed to reducing the hassles of
scholarly publishing. To achieve this goal, we provide scholars with an
all-in-one platform that offers solutions to every publishing process that a

scholar needs to go through in order to show their latest finding to the world.
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The Role of High Standard Farmland Water Conservancy Construction in Improving
Agricultural Production Efficiency and Enhancement

WANG Haixia
Xinjiang Changji Daxiqu Agricultural Development Service Center, Changji, Xinjiang, 831104, China

Abstract: High standard farmland water conservancy construction is an important foundation for promoting the high-quality
development of modern agriculture and has a systematic effect on improving agricultural production efficiency. By optimizing the
layout of agricultural water conservancy facilities, improving irrigation and drainage systems, implementing land consolidation and
other engineering measures, resource constraints and ecological bottlenecks in agricultural production can be effectively overcome.
Research has shown that high standard agricultural water conservancy construction has achieved significant results in improving land
output efficiency, enhancing disaster resistance, and improving the ecological environment of farmland, providing key support for
ensuring food security and promoting sustainable agricultural development. The article systematically analyzes the main content of
high standard farmland water conservancy construction and its multidimensional promotion effect on agricultural production, and
proposes targeted optimization strategies, providing theoretical references and practical paths for the transformation and upgrading of
modern agriculture.

Keywords: high standard farmland; water conservancy engineering; agricultural production efficiency; ecological sustainability;
agricultural modernization
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The Current Situation and Development Trend of Intelligent Water Conservancy Construction

ZHOU lJie, LI Qian
Yangzhou Water Conservancy Construction Engineering Co., Ltd., Yangzhou, Jiangsu, 225000, China

Abstract: As a key component of Chinese infrastructure construction, water conservancy projects are facing complex challenges brought
about by multiple factors such as population growth, accelerated urbanization, and climate change. In this context, traditional water
conservancy construction methods often seem inadequate in addressing issues of efficiency, quality, and sustainability. In recent years, the
rapid development of information technology has brought new opportunities for water conservancy construction, and intelligent water
conservancy construction has gradually entered the industry's vision. Especially with the continuous advancement of geographic
information systems (GIS), remote sensing technology, artificial intelligence (Al), Internet of Things (IoT) and other technologies,
innovative technical tools have been provided for water conservancy construction, significantly improving the ability of engineering
design and construction management. Intelligent water conservancy construction not only improves construction efficiency and accuracy,
but also significantly enhances project safety, reduces labor costs, optimizes resource allocation, and plays a positive role in environmental
protection and sustainable development. With the gradual integration and application of these technologies, intelligent water conservancy
construction is expected to become the main development direction of future water conservancy engineering construction.

Keywords: intelligence; water conservancy construction; current situation; development trend
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Abstract: Water conservancy engineering is one of the key areas in Chinese infrastructure construction, and its construction quality
has always been of great concern to both the industry and the public. In order to effectively control the quality of water conservancy
projects, it is necessary to optimize management work during the construction process, especially by strengthening the application of
information technology and fully integrating it into the quality management of water conservancy projects. This not only improves the
overall management level, but also significantly promotes the improvement of engineering construction quality, which has important
practical significance. Based on this, the article explores the application value of information technology in the management of water
conservancy engineering construction, analyzes the existing problems in current management, and explores how to effectively
integrate information technology into water conservancy engineering construction management, in order to provide useful reference
and inspiration for water conservancy engineering management in China.

Keywords: information technology; water conservancy engineering; engineering construction; construction management

515

Bt 2 T (47 S K e S 3T AL ERE IR AR, 459
SCHERBEIRA BER L A 2 A AR OR 4P DA S DR 77 it 97t
A5 B RE SR BN , KM TREAE F 5 F] RRB R J vh
PrisiE BRE I M. IR, ARG RKA TR B B
A AR TR H 2 A% IR 000 H 75 5K UL AN B 220 R A 85 2%
RIS, QBRI Vr2 . flin, FEREAy.
P E BRIRAL « it RS TE i S MR A e, AL g
PR RAE SR T I H 20 S BRAR A Bt O TR 5 27 T i
BN B, A5 B EAR I AR AR TR
UCEEE, CRONERTHIH B EACE FRRIE A 12
o LA I R R A2 . FEE S S BRI A RS, i)
FEERBEE . P . NTRRE . @HUEEARA (BIM),
BRI LS o S U I SR R S KM R A
BOE AR 15K IIBOR SR o M BX AR, T H 2
ARG IS HE L SRS R R . (5 REORI R A3 KA T

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

FEEB SIS T HEfe . B e SR e g, N
AT HHERAE « TR BRI LR E BL R I H
(MIATHFEAE ST 2] RS T . Bk, ASCRRA Y
HTE S BRI TR B BHLIR, $R AT HE B
IRV G A e BRI T AT 77, PR AR N 3
W, KA TR AL SR BEER R 5 e AR =

1 KA TR R AREERANLEY

TR AR B g 1] 58 Ak 5 1 1) 2 2 2 Bl 7, 7K
THAE DRIER BEIR & BRI « it HREST . e Btk 55 2 SR
fEo B AL IR S BRI ABED, (5 B HoRLE
KA TREF N, BB TRTE I H & B L BRI
BORA SR B E N R AR . SIAEEEAR, 6w
A RONLX A% G KR TREE B A7 AE (1 2 Fh il L, 4045 2 9K
By Bl O ok SRR 8 R AL
BEHT G, TREAESENERILE S E TS ISE,
M H i 17 0 328 B 5 5 B AR o R 1 P s 0 A 5 ok



@f' VISER

KALEHE - 2025 8% 4555
Hydroelectric Science & Technology.2025,8(5)

SRR, RENG RIS BEORGE L, HEBhRACE AP Al
WETRERE . AR BRURRC B ST ROE I, imiE—2
MAE B TR AN TR I, 5 S BANE
BF PR T ST ML H B RERIRE T, RS S AHILTEAE X
B S I R LARR D, B ORI BERSAZIS . $25T5E R

2 KA TIREZREEIZLEZHMNEEREA

AKA TREE B B 2z N S BB, 8 k2 A
AU, AAREHERES O Bl T B
R RS A S5 o AR I H B RTSITRLRI S BT B, R
BARGHMBELE RS (GIS) K¥E T HEMEH. HidiE&
85 GIS £0R, BEMGREIRIBONI . HUBR . K SCEE LA
Hodh, NIRRT A SR BRI R T R, R B R 3R
M. Skt T, @HE SRR (BIM) SR
W RA o E ESL = E TR, BIM 9B H $R 4
T AR R AR 6, Ut T 5 %, e
BORSEL, I RO G 1 L b R S R R

2Tt TR B i T B AR5 T H A B 6 34 B T H
PBA S 8 2 07 T s 00, E09% TREHERE . B %4
SRR AT, TR RE Y R U, DU (I3
HAZI5E . [FI, P0IB BOR B 7 TREL I 2 e A I
e I B, SERSREKAL. AU IR RS AR S H
5, i H A E R AL 4R S PUEDIRE, I TR
L AR o REE 73 A BRI - AL BB TREHUE,
TREFUR VPG . RRA T LR FSCRHR AL T K,
MTTE— 25T T IUH 1 BKP

3 MM B EREAREKF IR REEPATF
FERY 5]

3.1 RZIFEFRIKF LRREEHEEER

ST BB KA TR #rh O — E I
FI 5 AELE Rl — 5% e il —— Sk Z S BE RO A5 B AL
BB V2 /KON TR BN T S v i fr, ORI A%
G B BRI 5 EIRBON S, REE
FEOPNRENE BEARAERTHE HACE . AL BIRICE | 18
1 AR S T T () KT A0 o 38 00 A BN GO0 AL )
B, RRTER R 576, RN TE B HRGHE
TRERHE RSP  HEREFRE M . PR AE BE AR 2 AN JT H 1
TRIZR o IR BB K ), S80S B BORAE SEPR
PR BEIE BITOIRCR , 5 B AL BAEAE U oA i
—ARIBLG, Toik A R S BRSSP E A, iR
M Y TREEENRCR S R, ehh, E BB RR T,
IRALEAT AR T REAE A A8 PH A 5 B3R B I L R e
"R RN EY, FELE BN RG EHEARGEE R
MAVEM, ERBB T RIRBNIR . X —IUIR, 129
TAE BAEURAE KR AR B v (R L IS 5 e e

3.2 FERMKFIRERGETFREANL

FEVFZ KA TREIUH o, 5 B BAEAE 2B HE
feitass, RIE BB N B AR, HZ SLhs

MIER LR & 5 A N - fESEHfE B B R, 2
I H o L AR G R i S B, A TR R
PR G LRE AR R & XML ieE, £
AERREME O TREE PP A0 R, s BAL NG . B
A TAEAS R MR H SR RS REFE RN E ARG ST
B LA, EHEIGERAER 2780 K%, TF2HRIE
AN AL B, DDA AN, AL A% Gt A
e R A . AEIXEETH {5 B ALE 2O 1
AU Bl AR 125 % R 0 R ShZ RN S S B
MIEBARSCRE, SEUE SRS Kb BT R Z 18] 11 -
BEAN, IUH BN B AR SRS 5 SR G2 18] &
FEPEBA, AEAHE BB MR R BEAE H 3 B A
SUERGRRRE. R, ([ EMERMUT B R,
ARAEF LRI KR TARER B BACR 5

3.3 REEFWHHIERULAT

5 RANT RAF BB KA TR W B P43 L
KEHIICHE . SRTT, H HTFEAS BACAA J5 AT A7 A4E — L i)
A, EESRIEMAN T, 5, KM IREEHEEN 5
BEARFIRGBEAC. B0, hTHAREREAL, Mo
SpAVE B O DA BRI O R B, HAE S B AR
AR SR T AR e A BT i, X B80T B BRI
TERIRRERR AR IE™ . ok, AR TR e t, S
BAFRIR AT Bk, (EARYE R A, VF 2 #RAIEN ROFARM
KA B, PRIHAE A AX LS BRI TS 0 A
AMAZ, R T TR, & ae 38505 B ER
RIBTIR B o BEAh, (ARSI, TR T R AR
MIFEREREN, BN WIIRg .

4 FETHAKF TR E R P E R KA
R

4.1 BAEHRERLEREIR

FE N ST /K A TARE B B b, BN SERE A5 B
EHBSEREE, XAER TEAREmET, Bk
BT S ARRIRZIAC A . B BRI RREEES, K
MIREMHT R, CaMERMATILR. WSt
RIEEE, 3BT 1 B Kl 5 B R AL R BR. IX— e, 3
SRR BEA MARAS B33 AR B 4E, VREIfE B C &
AFPGE I TR, 2 A g B O R B
BZ N B IR R, 5 BABRAMU R ST e b B 5 7
Hr AR, I REHESN B A TRE R BRIURE 7] SE ks 4u 4k 5
REALII T ) A e, 3 BhAbolb S BRER TAREHE R, TNV 72
SRS, FEREAT BN BT . X AR, BEORGUTH BT
WEPE IR OE , BEARAS S BORTE TRE AT VR L L
73, il g S OAREE L RE B K E ERg . Sk
(RIS e A, N 24 HE S P A SCAL AR 4, B R IR 0F T
M5 S B e . EITE S R, (5 B ERAMLE R H
THERE VB, BN BB R H R XS B 3R
ERASE A TT I, RIS 55 B0k, TE—1

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



AKHLRHE - 2025 458% 4558
Hydroelectric Science & Technology.2025,8(5)

@" VISER

SN E ) TAEMEE . 2 THE E RN BT, MUY
FFARMNA, BmidE B — AR, & E AT
FEREEAR R, MR CRK R TR & i R s IR
AR &R

4.2 hnsgxtE R SR & 5 5 A

TEHT I AR KR TAE E B B ep, 0o %Mk B F 3k fF
FIFF R 5N, E RO SR TR R 5 S B AL B Y

REEFNG 2 — . BB LRI H MR AR5 = 2R PR3,

e PR X DL 2 IR A TR 75 5K, &gk
B TR, B 9T H 2R SRR HE M SR SR
55 KR B () RS AR o KA TR KRS 2, [ iE
weits B M. SRIRE R AN, AUk (A
FOR v B A 545 I, X AEAR T A5 RN HIAT & /KA L
FERF LT B, BARIOONEE. fEi T fEd, Lk
87 FH B RE A UE PR ERIERE | i o 2 5 LA, R
FEVCTTR B, AR EE AR 5 07 HEoR, Bt U5 45 DA
etk Bt AT AR o AEITH ST, Bk T HE
IS REEBUZER, SR ST, Revs A Al
TEAE Il $i A RN T, AT DRAIE R 1 e R
BEE RHE . N TR REEBOR I ARWTA R, ARRFIACH TR
A, KA ERRE REILRE ST, RERS BT TR
Pratite, HENPSRIEHERESIR. 2RI, HBET T
A TR R AR TR R, BERARAE
SEPR TR SRRFELE 1l 5 A AT A AT AR &I H 2R 1
Elb A, ARG ORRERS 1 a2 KA AR B A 25 T AR oK

4.3 LABEEARFLZITENX

FEFTI AR A TR BB B, SRS B AR AT
BB BIHT, OB HES) LR B UH 3 R Ak S L i 2
HISRBE NS o AL SE KA TREBE U, WH UM T Tt RS
MR, W RBEBUOGER, HAE 52BN AR R
FRISEE, S DL 2 BAR/K R AR ks e Sk
AHERESR . EIE S HOR, JCHRE T EAUR B BT
(CAD). {5 B (BIM) K = 4Edfiss st iR,
B B HER PR S TR AR VRS B T B SR, et
B IR PR AT LA AR I A5 BEOR, KA TR &
ANBFIATT,  RENS SEEVECT L S A0k . AR B
SERBLTE I 7 SR IHE , BRI R AT 2 05
BOrE 55 R R, DT i R B B AR U 5 A 5 P o X
BB, AR T BRI, BRI 7B AR
M ARG, 4i%E 7 OTH A, A %o T RBHA2
S RRANEE S i AR . [, B E BAE AR %
AR Bz B g feid 53, AT, M 5iaE
EHNGY, RERS SN BRI, AR SERRI LA T B
VAEE, BAORDTH ITRISEN . BEE R8RS N TR BERARIIA
Wridhsb, RRZKHM TRE B, Rt — D SeBl T Red,
REME A P ER 2R 5 00T, A Sh LBt 5, ATt
H St A h T BB B A D, SRR AR N ) R

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

4.4 HMIFE B MARIEE

BE (5 B ARTE KR TR 2 M, T E & R )
52 MEANE AR LSRN WTHE T, 8 20 00 3 AT BN 280 LA Rt
XA TP ST, HiE— R & /KR TR Lk
IR, X RERE -G B HEAR RIS RN, BRI E
BN TR HbR, IR ANA 512 Re 5
FEMAHTEF . RERREREAE R AL, MY
BRG], RIS A 5 TREAT RGME AR ER I, BL
AT IR KRBT =it 5. BIM R, WBe %
BRI B— AN 2 2 IR 2 A0 ) b B AR 1B
Ak, HIBASCR 2 B M E S a8, tHECHEE, HiRE
BAUEFEKR THEEIW AR ZIE, eI E1E, 3t
()] 5 8 A I H TSR IIBOR 7 R 5 EL g . {5 EALBA
R, AU IETH IR AR )1, AL TR 235 B
A8y, B577 EIBA R 53 I REr B4 RS2 ST HIRe . FER
BT R, NI Z4 53, EUBTHAR 18 3 A B
Fil N S B i AR e R RIS, NRAE R A B A A
Ko, WRAT] AR —E057, HEREE—Or FIBA R ER 7R 40
WEE RBARTE KR TREE W I OER . A4 RS
TEEHEARXN T TR KT & eR S S
IR, O0H S AT, A Ref 8dsh .

5 45iE

5 RBRAE AR A2 3 B e (1 N, AR O Hh i 3
TR ST RIRECE A B R b DL
T RS T A 0 o B (S BRI RSk e, /KR T
SEHIE A R B R B SR A, XA R
THT TREGE B RIRHAE, oA H BRI RRSE A R B E T 1%
SRR SR, H TR AR RN AT Bl A
AHEERE R T SRR e BRAR, AU RRHE B R
GPREFT R 5 SEBRRL R J1 5, [FIRT 5537 5 2 B & i,
RETME IR, HEB)(E BHARLE KR TR B i AT
& BEASK, MEBARNAWED 5EHEENEE, 5
REARMBOHES KR TR I, IRm @ B2 5%
RWIERINSN ), DA E AR S0 AT R R

(5% k]

[I]0#%. ETEEEANAF I REZREEHAR[I]. K
E 24,2024 (23):28-30
[2] B, 2 R AE AR TR ZREE 098 KA
[J]. + E & #E E1,2022,25(8) : 183-185.
Bl k. ETFREEHAWAR AR TEZLEEER
B [T]. A% 4,2023(13) : 46-48.
(4] Z#d ETFTREEHANARNIREREET]. AL
24,2024 (13) : 41-43
EZE A ERG (1990.2—), HlE#K: FHERL A
¥, rEEl: ARAFIAKEIE, HREKLFRAR
B, YW IRBE L EETAFNEREL/ EET =1
P E L, BRAREA: KA R,



KALEHE - 2025 8% 4555
Hydroelectric Science & Technology.2025,8(5)

@" VISER

AR FU I L o A R R ) A LR

AHERLEERERAARNE, IH H5 330029

(FHE] S areddl, A PEARA IAZROARLE, SRAEIGREEFH S TERITEHOREK, KAEIR LY
HIFMK. HRAENRBRIEYAREHE, TR TERBEHNSTRHIFO TR L, KSR E EFTRFEIA
By REdsdl e BB, B3 LHRTHI. EVARFAEFRITRE T F, FAEERARIREHF G EfETHE
B KRFB. FREN, ARRKAECLIREERAATIAFTEANT: —RILKETREFILREA, R MBI T A4
EH, ZRAWKAHANFARR, WEARZER LN EIEEIE, BidEEA “TGAL, BHABS” ARG FEFIE
WA, MEAFORIMALLT. RATRERE, REEIHERAREA. ARAKELHRFBEA 0T S, TUA K
RIKAALRE. R, FLEBCGETMEAENIE, REZMHARIE Fohoid i AR FH#, $—F RS K%
IRANEREKF, AR EARFAIADRERASTEELELA —TWELEERE L,

[(RFEIRIRARI; REEH; THEES; RETEERER; FLHK
DOI: 10.33142/hst.v8i5.16514 FESES: TV476.3 XEkARIRED: A

Quality Control and Management Strategies in Water Conservancy Construction

WU Jiang
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Abstract: In the current period, with the rapid development of water conservancy engineering construction in China, higher
requirements have been put forward for quality control and management of water conservancy construction. Water conservancy
construction projects have the characteristics of long construction period, strong technical complexity, and significant environmental
impact, which determines the importance of quality control and management work. This study aims to explore quality control and
management strategies in water conservancy construction projects. Through literature analysis, case studies, and expert interviews, the
key points of water conservancy construction quality control and effective management methods are systematically summarized.
Research has found that ensuring the quality of water conservancy construction requires starting from the following aspects: first,
solidly implementing a quality management system; second, strengthening on-site management and process control; third, increasing
technological innovation and application; fourth, improving quality inspection and evaluation mechanisms. By implementing a quality
management system based on the principle of "prevention first, control as the core”, constructing a scientific construction organization
design, optimizing resource allocation, improving the quality of construction technicians, and utilizing modern information technology
to strengthen project management, the quality of water conservancy construction can be effectively improved. At the same time,
research suggests further improving the management level of water conservancy construction projects through measures such as
improving regulations and policies, perfecting incentive and restraint mechanisms, and strengthening quality culture construction. This
study has certain theoretical and practical significance for achieving quality improvement and sustainable development of water
conservancy construction projects.

Keywords: water conservancy construction; quality control; management strategy; quality management system; information technology
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Practice and Discussion on Standardization Management of Water Conservancy Engineering

ZHAI Xinfeng
Changji Water Conservancy Management Station, Changji, Xinjiang, 831100, China

Abstract: The geographical environment of Xinjiang is complex, and the distribution of water resources presents obvious spatial and
temporal imbalances, especially in arid and semi-arid areas, where the effective utilization of water resources faces enormous
challenges. With the continuous development of the economy, the problems encountered in the construction and management of water
conservancy projects are also increasing, especially in the protection and cross regional allocation of water resources, which have
become increasingly prominent. Standardized management plays an important role in improving the efficiency and quality of water
conservancy projects, but in Xinjiang, the promotion of standardized management faces significant obstacles due to relatively weak
infrastructure, funding shortages, and a lack of talent resources. Therefore, the exploration of standardized management paths that are

in line with the actual situation in Xinjiang has become a key issue that urgently needs to be addressed.
Keywords: water conservancy engineering; standardization; management practice; problem
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Research on Quality Control and Management Practice of Water Conservancy Engineering
Construction Site

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

Abstract: In recent years, China's water conservancy engineering construction has made significant progress, but it also faces a series
of challenges. The high technical complexity, long construction period, and variable construction environment of hydraulic engineering
make quality control difficult in practice. Especially in western regions such as Xinjiang, the harsh construction environment and large
regional span have brought additional pressure to construction quality management. With the continuous increase of water conservancy
projects, the quality management system still needs to be further improved in terms of standardization and refinement. Currently,
common problems on construction sites, such as safety hazards, design defects, and material quality, have attracted widespread
attention from the industry. Exploring and improving effective measures for quality control and management of water conservancy
engineering construction in response to these issues is of great practical significance for enhancing engineering quality and ensuring

smooth project implementation.

Keywords: water conservancy engineering; construction site; quality control; management
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Quality Control and Safety Management in Water Conservancy Engineering Construction

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

Abstract: Due to the complex geographical environment and harsh climate conditions, the construction quality control of water
conservancy projects in Xinjiang faces dual challenges of technical complexity and environmental variability. In response to core
issues such as construction plan defects, material quality fluctuations, and concealed engineering control, this article constructs a
"data-driven-+intelligent response” collaborative control system, integrates BIM-GIS technology to achieve dynamic risk prediction,
uses blockchain storage to build a quality traceability loop, and relies on digital twins to optimize key process parameters such as
concrete temperature control and earth rock dam filling. Practice has shown that this system reduces the occurrence rate of concrete
cracks, lowers the loss rate of construction materials, and achieves a real-time monitoring coverage rate of 100% for the quality of
concealed anti-seepage works. Research and develop a smart management methodology that covers the entire lifecycle, providing
systematic solutions for the digital transformation of water conservancy projects in arid and semi-arid areas, and promoting the
upgrading of quality control towards intelligence and collaboration.

Keywords: Xinjiang water conservancy engineering; quality control; digital management; BIM-GIS; digital twin
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Research on Construction Technology of Embankment and Bank Protection Engineering in
Water Conservancy Engineering

QUAN Wubin
Quanwan Community, Gucheng Village, Beiwan Town, Jingyuan County, Baiyin City, Gansu Province, Baiyin, Gansu, 730600, China

Abstract: The construction technology of embankment protection engineering is the core support for water conservancy projects to
resist flood disasters and maintain ecological balance. Its technological innovation is evolving from a single flood control function to a
multi-objective collaborative protection system. Faced with the challenges of extreme climate and complex geological coupling, traditional
rigid protection models are difficult to adapt to the dual needs of dynamic water and sediment conditions and ecological restoration, and
there is an urgent need to build a new multi-objective collaborative technology system. The article systematically integrates the innovative
path of soil material selection, structural design, and intelligent construction technology, innovatively integrates dynamic monitoring and
ecological coordination mechanism, and proposes a full chain technology framework covering material modification, intelligent
compaction, and biomimetic protection. By constructing a resilience protection paradigm of “performance perception damage warning
function regeneration”, we break through the bottleneck of performance degradation within the traditional engineering life cycle, provide
methodological guidance for the ecological transformation and full life cycle cost optimization of water conservancy infrastructure, and
promote the strategic upgrade of flood control engineering from passive resistance to active adaptation.

Keywords: water conservancy engineering; embankment and bank protection engineering; construction technology; ecological
protection; quality control
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Safety Analysis and Evaluation of Pump Gates Based on Digital Twin Technology
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Abstract: With the continuous development of information technology, the application of digital twin technology in the field of water
conservancy is deepening. How to combine traditional water conservancy model calculation with information technology, and analyze
the safety and health of pump stations through water conservancy model calculation and analysis is worth further research. Based on
information and digitalization, the safety analysis and health assessment of pump and sluice engineering are centered on state
monitoring. On the basis of monitoring, detection, investigation, and maintenance, real-time digital twin or virtual simulation (or
simulation) physical mirror models of pump and sluice engineering are established. Combined with visualization, real-time state
analysis, damage analysis, review analysis, safety analysis, health analysis, and forecast warning of the entire life process of pump and
sluice engineering systems are carried out to ensure the safety, health, and high-quality operation of pump and sluice engineering.
Keywords: pump gate safety; digital twin; safety model evaluation; equipment health
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Construction Technology for Preventing and Controlling Concrete Cracks in Hydraulic Engineering

ZHANG Wen
Xinjiang Yugiang Construction and Installation Co., Ltd., Tumushuke, Xinjiang, 843900, China

Abstract: Concrete is a major building material in hydraulic engineering, and its structural performance and durability are directly
related to the safety and stability of the project. However, concrete is particularly prone to various types of cracks during pouring,
curing, and use, which have a serious impact on the quality of the project. Conduct corresponding analysis on the types of concrete
cracks in hydraulic engineering, specifically describing the formation mechanisms and characteristics of shrinkage cracks, settlement
cracks, and temperature cracks, and systematically exploring relevant measures for crack prevention and control from two different
aspects: design technology and construction technology. By optimizing the concrete mix proportion, conducting reasonable structural
design, analyzing temperature control, setting construction joints, controlling material quality, and improving pouring and curing
processes, a series of measures can be taken to effectively reduce the probability of cracks, improve the overall quality of hydraulic

structures, and extend their service life.

Keywords: water conservancy engineering; concrete construction; crack prevention and control
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The Importance and Effective Measures of Hydrogeology in Mining Geological Exploration

WANG Yicheng, GAO Zihan
Shandong Luyue Resources Exploration and Development Co., Ltd., Tai'an, Shandong, 271000, China

Abstract: With the continuous expansion of global mineral resource extraction activities, geological conditions and environmental
issues faced by mining geological exploration have become increasingly complex. In mining areas with abundant groundwater
resources, changes in hydrogeological conditions directly affect the safety of mining operations and the efficiency of mineral resource
utilization. In the process of mining, the influx, flow direction, and pollution of groundwater become key factors, which are often
closely related to the exploitation of mineral resources. At the same time, fluctuations in groundwater quality and changes in flow rate
may also have serious impacts on the ecological environment around the mining area, and may even trigger geological disasters.
Therefore, it is necessary to conduct in-depth analysis and research on hydrogeological conditions during the mining exploration
process, develop scientifically reasonable exploration plans, in order to improve resource extraction efficiency and ensure the safety of
the mine. With the continuous development of technology, the innovation of hydrogeological exploration technology has provided new
solutions and methods to address various challenges in mining exploration.

Keywords: geological exploration on mines; hydrogeology; importance; measure
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Brief Discussion on Application of Net Cage Technology in Small and Medium-sized River
Management Projects

GOU Yuzhi
Binchuan County Water Conservancy Management Service Center, Dali, Yunnan, 671600, China

Abstract: Implementing the management of small and medium-sized rivers is a specific measure to deeply implement General
Secretary Xi Jinping's water conservation priority, spatial balance, systematic governance, and dual pronged approach to water
management, as well as important instructions on disaster prevention and reduction. As an effective means of river management, net
cage technology has been widely applied in practice. This article conducts in-depth research on the working principle, technical
advantages, and specific application measures of net cage technology in the management of small and medium-sized rivers, aiming to

provide useful references and guidance for the management of small and medium-sized rivers.
Keywords: cage technology; management of small and medium-sized rivers; application

i

Hr/INITLR 7K 3R 45 (1) B B RS 40, 70 HAAERS .
k4 20 RN B VAR ek ¢ S THT R A AN T B AR - X 8
FR (e gEM, 5 WRRS A 58D L8NG 2
TR TN, H4E T LR S4ESBENNT
P, RENS A UL o T4 B R I AR SRR 1) R [
I PE B R [ B2 7 T, DX 0 S 0 T DA S AR T, Bl
1Rt KR, SERPTELRE /) o AN SCH fE IR RS = A AT
NG B TR LA

1 MEFRARBTIERE

MERAR (AZEM, &% LIS EAE). KR
F% (Gabion) Z—FhlHE RN (B HFEAHHM
B TREEE R, Tz A T va B B4 Byt [l
ST . AR TEE “gabion” (BN “ETF),
BAENKS FE S KSR A, IR TEME
BEETRIE WHA . b ZABIERATE R, RA
1 R RN 22 2 IR N T T B WA, N EBIE R R AR
FYIERE AT R, RS e TR S54E
PRE N E I RE, 1EH/NAFE I I B, &5
AR I 4 JE WA 5 A B B R W B 1 B e, REREHE
TR TR SRV S R bR R SR AR IS S VR, R T A
G 5 S RSB i) L, S 7R A BRI LR R A R
FE K, TP R N AN KR, R KRS IR

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

FIAZ R AEIE , @i R EE LA KA, GEE P
REREE S, ME N REAESRR, MR TS REEA
T, WBE AR B BT bR S b i e

2 MERARWNAIFS

2.1 EBIPrERHEBAP

BT S EMAE (CngEsriNsz. PVC BN A
PE R IR, TR R 454, HRPTKm R, Bk
SR .

KR, VKRS R R YR AE e, Dk K
JE77, EIRAE AR R, R RS E .

2.2 BAAEIR

FESE B 5 52 e il (R T Bl Beas T S8, 1S st
RE 770 X8 45 W) B b S AR T, e e W &85 4 DR D B
PR RA B TN RS RS B [, s
TE T2 4P BT P B S AR E

2.3 MBEEESETER

SEMMALEMNTE T, BirmeE), A
LAY, MR RN AR, (R4
VRIS, . YREITIR B iR Re T, $RFHEM 2N,
FE “CIRERBE” B,

2.4 BREMETM

I 58 s SR e T L, R KR T ), R
T, PibEEE Y, ARSI, R R .

35



@f' VISER

KALEHE - 2025 8% 4555
Hydroelectric Science & Technology.2025,8(5)

2.5 IGRIMEN 2 TR

FETRIHER SR SR R rh, PRI 7 9 S8 1 R B 977 74k 32k
B, AN Hojt A .

3 MERARHIMKE

3.1 BRI

FEKFESGE M RV AR, TR E R 5,
WD TEREAL” W E S RGN . A R B FLER e vE
KB, WD EKIE D], Bibg ERUK, R E
KEE LIRS e, A A

3.2 IEESLFH

To T RBINUR, & A/ NATRR A 2 I8 AT it 1
788

PRHAML GRS AR TS, J5HA4E 38 .

3.3 TAMSIEN

FAEGERI G NI TURE VR IR AT, Hi il
PEREH -

i AR (v 22, AN L) it drnl
ik 50 FELL L

3.4 ZEMBEESYEA

AHECIRBE L9 B, M =AM St s BBk e e 54
BEMME, 6 “Eam” 2.

3.5 IEAESKFEAENME XS

% T A 6 SR ) e e S B S AN 22 G 4 Rt 45 A3 o
BRI, Brib il Ge S5, 8 73 dr ik B AR,
eSO EMEL G 2GR, etz A, SEa
Feht TARHE =R, H LR T A A KRR RS e, A
WRMMEAEE, MEgaEEEThEER.

F1 BEAESKFLEML
R RS %

NIBEEL BN, 2
/\mﬂﬂ/% %? W R i, s bt

IR K4 BOUSE TR | 5 % 4 o B A
PERSTEAR. B
LSRR, ERITHIE, o e
s CERES S, RS
ZE I 47,05 T 73l SRR
mi@%ﬁTFﬁ%,m%ﬁ%mﬁoﬁ%%#%£mTﬂiﬁ
4 MEFARIED/IGATARIE TP F1ETE
4.1 BERENERLEGH
4.1.1 MFERRL
ERAPF M SR B 22 (RN . B4 El
SRR ZMNZL), B NIAE NG S L ERSRM, X
L7 ST BIGFFEE, e msEha R~ K 1~
6m. % 1~2m. /& 0. 5~1m, FFik TR S 2 A7 .
4. 1.2 HAEME
FERHARBRAR (ERA AXRES, AR

X EET

RhzEta

EARU R

4tk

HIRARRIFLA /N 1. 5~2 450 8em FLAARTRE 12~16cm AL,

36

PRI SLE, RS A LR A E DA RL,
NG WRE R A KOG G R, SRR S ThRE .

4.1.3 HBhEEH

BT A SR 4 T A1 1 B A AN 22 33047 B 1) 0 T o
Pz, JREHEEA BB K T AR A 2, 8 B 2
HAE G EBU, AR THGS P 5 B T SR e AR e o

4.2 HEIHEE

4.2.1 —fE

(1) BEKLARFM SIS TR T, FHE S
Wi T J5 %, et e, MORHA B R RS S A A .
(2) T T ARRES TE, GRESL “=@—F" &
Tt 2 1F R R e 22

4.2.2 TR

(1) Ho# TRESCHERT, FEAZR S AR
S FEAEE it T A LR S (2) WAL T HRDI &
BRI, ST S RO U TSORE B8 B it L8 AR A o (3) 18
7 B T N R A P IS A2 DA A« QO 1T 2 A6 i 22 42 1
=+ 30mm— % 40mm . @ = F2 i Z AT + 30mm. @3 H T F .
JE AR i 22 < 4 30mm. (4) Bz v B I fE 45 ) 2l S FE
FEME SR, R AR HE .

4.2.3 MU & SAPRHE S

(1) Al TRk FEE T RIFIBREE TR, A EEAC B AL
Wt TSRS B AR S 8. (2) LA REIE A 56 ) 1
B M B B it SAT I B8R o (3) PEASHAT M A
NHIRE, AR o A ) B 2 1 3 NAE o

4.3 IREREMFMEL

4.3.1 —fHE

(1) A& EAFEMFEIL R T FERRZR T B ™ b
TG T, B S ThER — 8. (2) B Hh L 2
HEAT L IUACEE, AbHE 5 0 M 3 R 3 ) 7 A BT AR (3D
DR R AR it 85 5 T 0 = (O R 2H S 1T Ao 1 25 A
BT RV w2 E . @41 iR T NAZ T, A0
FEMEETE .

4.3.2 HEMEAHEMFE

(1) Ja) 5 X 5 IR AR AR R A S (90° £5° ), 4§
SRR G BT B 7 R 254 o (2) SR RML AR F
5 A F AR 22 . (3) BT LA 35 75 S P U
Wer i B . (4 W BRI NS a
T g DX 57 X A D A A8 B b 45 AN/ F 1 3041 b. [RTER I 5
WA A 4% 25em [AIPE T B ARHLTT Ale o AHABREZR R
ARG T2 FFLLpALEe 1 Bl XUFLSE 2 B R
HE TR K ] 5 o

4.3.3 WFARERESIL. RS FAIER:

(1) FAR#ATC BRI i g Exfmghdl. (2) M
AEMELR BT L6 4% 25em (R BERHATIESR LRI, (3) A mgh
LBEAMET 2 4/ FIk. (4) ShEEMTEHEERZE 1/3

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



AKHLRHE - 2025 458% 4558
Hydroelectric Science & Technology.2025,8(5)

@" VISER

FarI, TGS\ I AT P E

4.3.4 HFEKEHEL

(D A RLRAR 58 5SRO IR & BT BOR
fabr. (2) RS ZEHSEB T, AR —kM
. (3) 702 EEHIE<30cm, 1m &MAEE D 3~4
B, (1) TR R B 5~10cm, SRR A
4ewsi, (5) HFREHARIBRA, LA R EZESL, T
28 TR AR, SREESESL MU0, RARZEHENK
T 2. 5t/m’, FLBRAHEL 30%, AL R EAE/NT 0. 75,
FEARAL I RAL T . 254 80%LL E KT AL 100X 120mm
FLAE R KIAE D120~300mm Y H . (6) #2378 47 8,
FIf L AN TS UMY 22 857, ARk ) AR 3545

4.3.5 PIFHE e T

(1) FF 5 2 Z0E TO A R AY) 22 P B (g S itk b 3dh A7
(2) W2 Y df o5 e [ 52 T AH AR 45 A0S, PR LAZE
FLo (3) B a5 SMFHILHEA L, NAFFIRG 25cm ZF4L—I14.

4.4 FHAREX

WY W BYARIEE A, AR R %S, T
ek WAL AR, SRAESESL MU30, RIRZEHENK
T 2. 5t/m’, FLBR R AEL 30%, Bk R EAS /N T 0. 75,
FEARAL I RAL A . L2 80%LL KT MIFL 100X 120mm
FLAE  ER K A% D120~300mm N B - 1% 2 A0 58 KR RS TR =
MIFLILRS . NLSEW TR,

x2 RERERBESSHE

1. W EAEMAR S

i H KE () [ %E ) [@E ) Bz (D
KX X 4 1 1 3
RN +5% +5% +5% —
2. PIFLENS
LT D (o) A | PESEER
KN/m
100X 120 100 +12/-4 50
3. MULFERSH
Lyt oY T 4 22 pubit-pea BENLL
W E”R (KRB
) mn 2.7 3.4 2.4
W B (Y
Meak (RBE 3.7 4.4 3.4
J5) mm
QQ IAIN
MULARLE 0.06 0.08 0. 06
(£) dmm
B m}?i ¢/ 952 266 952
Y i nm g
%Vl_hhzaifi 350-550
N/mm
PHERE-D%EER T & &ML, BHIEE2 N 3X360°
bl oY £ - D% R B srz"EVJ/ R N
FIE .
EUEEA R B R 2 AN R /T 12%

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

5 MERAIELESSFEEM

5.1 HAhiE

TEBR AN R, BT I, DA TR A AT ER
HEARE,

5.2 MFELHZE

JRIFIAE, HRFLIRIR CRORIMFE S BE A/ N TT), i
REEHIFRIE -

5.3 ARIE%R

YRS, BREEY) 25~30cm, A T E L,
T B 1 T X 8 AT R

5.4 HESIEE

7 e UG o BTN, B2 [ 5E o AHAR I AR 75 5
R, UK.

5.5 E#HIRE

KZHE o 0, PO A (g, BN B
FEEN, AR BE .

6 MERAMREEK

FEH/NATRG B, OERIR (Cankg =AZEMD 1R
HR IR TR RS AT TR VR AR I OCHE

6.1 —fEME

(D) #yvwdlaEfiEd R, SadEnssE
P (2) TARBTEAT I 510 55 5T 2% 18 S BT A e S )
PATTYE . TARAE. SR E . RSN, ™
FEHAT KRR f Al T ARS8 VP 2 B2 ) (SL 176
—2007) AR (3D FAORAT IIEHE S5 A RS 38 51 RE 5
SERTEE, AR gl BUk BRI R R TR A Sk
T TERERAT, AR EE A (D) BEYP TR
EEHINIR G SRR SERTE; (5) Bl LFMEH
K S A% Ja . TR G G2 TR (6) Al
i A TR R, SREU 534 750, 251 Wik
PRRSIUALE s (7 Bk TREIG TR ek 32 MR35 B 1
N, BRUSCEAK G 5 T AT fE St T

6.2 PR REIEH

(D MEAEMK T EZEEERE: OMEHMLE:
KI5 S S HUE SR R @M AL RS S
FoRbR#E. (2) HFDEHR S8 6 N A HEL A QBRI
FiEEH; @FARRAR A0 E

7 MERARERNATAE LI PRIEEREAG

ShG XA B A, N IE R AR RIS oA A r i
NPT BE CAR RO WL, M2 . A KM E
I B S5 el 4% 5 PE[ B VA BE TR (BPC L H ) | iz M %
TR X TE AT IR, BRI A RS Bty s At
Sas, Ho, KEW LB TSI =74 /N
HEpE L VS S

8 #iE

WA R = eI “ DLRER” B,

i)

b=

o

37



@f VISER

KALEHE - 2025 8% 4555
Hydroelectric Science & Technology.2025,8(5)

W LR SEBEEENGE, LHEH T/ NTRGE

AR S RURIX B F T2 PE R BB AR o JLAR AR

EENE . KA AR R B NI BRI R

RZ—o RKATH—DEEF MMM A Gt Bas i

MEE Mg RaENE , HESHITLIE PR 1A 4 Ak RS 4Rk T TH) K R
(&% k]

(IEME. ARNEXAEF NAREEIREFHRF

[J]. B AR E LA R (B F ) ,2023(31):211-213.

(2] (=M THEANEY [S].

38

(31 TA2 A #4410 22 W B 4 AR ) (YB/T 4190-2018) [S].
(4] (TREARML R N) (YB/T 4221-2016) [S].
(6] (BRI L E R VALY ——6B50203-2002[S].
6] (KA KB ITEHEILREKRE T ZEHNE)
(SL176-2007) [S].

EE A B EH (1977.10—), &, Al IRK: gL
¥, FEl: KBOKKEREEE, Swigief: 2l
KFIEBRSEFQ, BE: KEREGHBREK, LA
MEH: KR TEEETREIT,

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



AKHLRHE - 2025 458% 4558
Hydroelectric Science & Technology.2025,8(5)

@" VISER

T3 A BB 2 PRI R ph A VN AR R e A I E5E

FAR FER

HAEE

FlEEx #HIEZ

TG FILARA ARG LT AIRAE, #Hd T 443500

AR FETELSSLZELETR, RAZK, AMKTFTEHZHE, L LEHAE LS, Q6FT. MK
MEBREERE, DRENENHSF, AXRFREGLEA, #Hdl X, RARRER, ZRUETRGTARSHF R ZER, BT
R MAR R QMBI ML FT —AREKRRKT, BHESTR, ARBHRLRREM LT ZERREAS,
W BOR XN G 2RI HF LRI KA, Fo87 @M R, MRS TR I FRIRS T ES TR

F 5 ARF LA,

[RBBIA)THE A 504 5 WAL KAKE; 2575 KT %

DOI: 10.33142/hst.v8i5.16496 FESES: X522

XHkFRiRAS: A

Study on the Effect of Vegetation Buffer Zone Design on Water Quality Improvement in River
Ecological Restoration

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

Abstract: Vegetation buffer zones are of great significance in river ecological restoration. They intercept and adsorb pollutants in
water, and their design is influenced by various factors, including bandwidth, vegetation type and density, soil conditions, etc. The
application in different environments, such as mountainous areas, towns, and agricultural areas, requires targeted design to meet
specific requirements. Through long-term monitoring and accumulation of data, it is shown that vegetation buffer zones can
continuously improve water quality and promote ecological restoration. In the future, design optimization will focus on refined
management and technological innovation, and policy support will play a key role in promoting the application of buffer zones. Taking
into account the improvements made in various aspects, vegetation buffer zones will more effectively serve ecological environment

conservation and water quality improvement.

Keywords: river ecological restoration; vegetation buffer zone; improvement of water quality; ecological environment; water pollution
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Discussion on Supervision and Control of Environmental Protection and Soil and Water
Conservation in Water Conservancy Engineering

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

Abstract: Xinjiang is located in an arid region, facing challenges such as water scarcity and ecological fragility. It is also affected by
factors such as strong winds and extremely high evaporation, resulting in particularly severe soil erosion and environmental
degradation. In recent years, although the centralized construction of water conservancy projects has promoted regional development,
it has also intensified the pressure on the ecological environment. The traditional extensive construction method is no longer sufficient
to meet the needs of modern green development. Therefore, it is urgent to strengthen the control of environmental protection and soil
and water conservation through full process supervision. In order to ensure the ecological security and sustainable operation of
engineering in Xinjiang, it is necessary to establish a practical and scientifically effective supervision mechanism, which is of crucial

significance for achieving a balance between ecological protection and engineering development.
Keywords: water conservancy engineering; environment protection; water and soil conservation; supervision
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Stability and Soil and Water Conservation Effect Evaluation of Ecological Slope Protection
Engineering in River Management

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

Abstract: Ecological slope protection, as an environmentally friendly and sustainable river management method, has been widely
applied to soil and water conservation and ecological restoration. Its advantages are reflected in the ability to use plant roots to
stabilize the soil, reduce the total amount of soil erosion, and promote the gradual recovery of the ecological environment. By adopting
new ecological materials and intelligent management technology, it can create stronger stability and longer service life for ecological
slope protection. With the continuous development of technology and increased policy support, ecological slope protection will play a
more significant role in future river management. Accelerating the innovation and promotion of ecological slope protection technology
can provide strong support for ecological environment protection and sustainable development.

Keywords: ecological slope protection; river management; stability; water and soil conservation; soil type
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Exploration on Construction Technology for Ecological Slope Protection of River Channels in
Water Conservancy Engineering

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

Abstract: With the continuous promotion of ecological civilization construction, the limitations of traditional rigid water conservancy
slope protection structures in river management have become increasingly apparent, and the concept of ecological slope protection has
gradually begun to receive people's attention. This article takes into account the natural geographical characteristics of Xinjiang region
and analyzes the actual status of the river ecological environment in the area. It comprehensively and meticulously analyzes the key
points in the construction technology of ecological slope protection, and focuses on in-depth discussions on the practical strategies
involved in adaptive vegetation configuration, application of ecological structural materials, and winter freeze-thaw and sandstorm
disaster prevention. On this basis, a series of promotion suggestions were put forward, including strengthening the construction of the
technical specification system, optimizing the layout of the industrial chain, and enhancing the professional competence of relevant
personnel. It is hoped that these suggestions can provide corresponding technical support and theoretical reference for the ecological

transformation of water conservancy projects in Xinjiang.

Keywords: water conservancy engineering; river channels; ecological slope protection; construction technology
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Flood Control and Drainage Technology and Practice in Water Conservancy Engineering Construction

XU Lou
Anhui Anran Water Conservancy Engineering Co., Ltd., Huaibei, Anhui, 235100, China

Abstract: Flood control and drainage technology in water conservancy engineering construction plays an important role in ensuring
regional safety and promoting sustainable development. Through in-depth analysis of the planning, design, construction technology,
and operation management of flood control and drainage facilities, the ability to prevent and reduce disasters can be effectively
enhanced. During construction, selecting a suitable drainage system, optimizing the flood control dam structure, and strengthening
monitoring and maintenance are key factors. The application of innovative technologies such as intelligent drainage systems has
enhanced the real-time response capability and adaptability of flood control and drainage systems. Practical experience has shown that
the comprehensive use of multiple technological means can improve the disaster prevention effect of water conservancy projects and

ensure their long-term stable operation.

Keywords: flood control and drainage technology; water conservancy engineering; construction technology; intelligent drainage;

disaster prevention and control
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Exploration on Distributed Photovoltaic Scale Grid connected Operation Technology

MAO Ruixu, GU Yu
Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: The low-carbon transformation of energy structure drives the evolution of power systems towards distributed and intelligent
directions, and the large-scale grid connection of distributed photovoltaics has become a core issue in the construction of new power
systems. With the efficiency of photovoltaic modules breaking through 23.5% and the continuous decline in technology costs, the
penetration rate of distributed power generation is showing an exponential growth trend, and the traditional power grid operation
paradigm is facing fundamental challenges. The multi physics coupling effect caused by the high proportion of renewable energy
access has formed complex technological bottlenecks in dimensions such as power quality, system stability, and market mechanisms.
Existing research mostly focuses on optimizing a single technical link, lacking a systematic deconstruction of the mechanism of
equipment control market synergy. The article breaks through the traditional technical and economic analysis framework, revealing the
ecological reconstruction law of the power grid caused by large-scale grid connection from a dynamic evolution perspective, and
constructing a comprehensive governance system that integrates power electronics technology, artificial intelligence algorithms, and
market mechanism design. The research focuses on multi-source coordinated control strategies, standard system evolution paths, and
methods to enhance system resilience, providing theoretical support and practical guidance for resolving source network conflicts in
high penetration scenarios.

Keywords: distributed photovoltaics; large scale grid connection; power quality; light storage synergy; electricity market
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Analysis of Photovoltaic Industry and Ecological Governance in Desert Areas of China

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

Abstract: Desert areas in China have abundant photovoltaic resources, which undoubtedly makes them an extremely important
development area for the photovoltaic industry. However, the extreme climate conditions, barren land conditions, and strong
sandstorms in the region have brought significant ecological challenges to photovoltaic projects. The large-scale construction of
photovoltaic facilities is highly likely to have negative impacts on vegetation, soil, and local climate in the desert. Therefore, it is
necessary to take effective ecological governance measures to promote the coordinated development of the photovoltaic industry and

the ecological environment.

Keywords: desert areas; photovoltaic industry; ecological management
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Analysis of Groundwater Infiltration and Stability in Geological Survey of Hydropower Projects

XIAO Wenyi
HUADONG ENGINEERING (FUJIAN) CORPORATION LIMITED, Fuzhou, Fujian, 350003, China

Abstract: With the widespread application of hydropower as a renewable energy source worldwide, the problem of groundwater
infiltration has become increasingly prominent in hydropower projects under complex geological conditions. The flow of groundwater
is influenced by multiple factors such as the geological characteristics, geological structures, and changes in topography of the bedrock,
which in turn have a profound impact on the safety of the project. In response to this challenge, technologies such as consolidation
grouting, curtain grouting, chemical grouting, and anti-seepage walls have been widely applied and become the main means of
effectively addressing groundwater infiltration.

Keywords: geological exploration; groundwater; infiltration; stability
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Research and Application of Runoff Forecast Ensemble Model

YU Long
Baozhusi Hydropower Plant of Huadian Sichuan Power Generation Co., Ltd., Guangyuan, Sichuan, 628000, China

Abstract: As an important support for clean energy, hydropower resources face a severe energy situation. It is imperative for
grassroots hydropower management units to accurately predict the amount of water resources and effectively utilize them. With the
empowerment of digital power plants, water is an important raw material. Only scientific, fast, and accurate water situation forecasting
can provide decision-making basis for intelligent scheduling of digital power plants, and contribute to both flood control and power
generation. At present, the water level forecasting methods of the Water Resources Control Center are relatively scattered, often
relying on subjective experience and multiple models to assist in judgment. There is no clear model or specific method applicable to
the runoff forecasting of Baozhusi. The prediction conclusions of multiple models vary greatly, and the time difference between the
guiding conclusions of prediction is long. Moreover, empirical prediction is not conducive to the solidification and inheritance of
results. This software model focuses on combining historical runoff data, optimizing multiple applicable models, extracting multiple
algorithms, and developing a set of software suitable for runoff forecasting in Baozhusi. Real time runoff forecasting provides reliable
decision-making basis for the electricity market and contributes to the improvement and efficiency of water regulation in Baozhusi.
Keywords: water situation forecast; ensemble model; optimization scheduling; optimization strategy
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Application and Optimization of Power Safety Equipment in Intelligent Operation and
Maintenance Management

LI Jiahuan
Shijiazhuang Quanhang Electric Power Technology Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Power safety equipment is an important foundation for ensuring the safety of power system operation and maintenance.
Intelligent operation and standardized management are of great significance for improving equipment efficiency. The article analyzes
the current application status of power safety equipment, explores standardized management methods, studies the role of power safety
equipment in smart grid operation and maintenance, and proposes optimization strategies. Based on practical cases, the effectiveness
of intelligent management of power safety equipment, optimization of operation and maintenance efficiency, and application of
technical service quality were demonstrated, and future development directions were discussed.

Keywords: power safety equipment; intelligent operation and maintenance; standardized management; equipment application;
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Research on Innovation of Project Management Mode in Power Engineering
WU Jingjing
China Huadian Engineering Co., Ltd., Beijing, 100000, China

Abstract: Innovative research on power engineering project management mode is a key path to address the complex challenges of
energy system reconstruction and technological paradigm iteration. Under the dual pressure of the "dual carbon" strategy driving and
deep adjustment of energy structure, the traditional linear management paradigm is facing a crisis of overall governance failure due to
risk transmission blockage, weakened resource synergy efficiency, and insufficient adaptability to sustainable development. Based on
the perspective of the entire lifecycle, systematically deconstruct the institutional barriers and technological bottlenecks of
management mode innovation, and creatively construct a collaborative framework that integrates rolling planning and cost dynamic
optimization. Based on the theory of Complex Adaptive Systems (CAS), we innovatively reconstruct the threshold response
mechanism for risk warning, design a nested contract system with multi-party interest coupling, and establish a dynamic coupling
decision model for technological and economic adaptation, significantly improving the environmental adaptability and operational
resilience of the management system. At the theoretical level, it reveals the nonlinear acceleration effect of management innovation on
the response speed of technological iteration, as well as the dynamic equilibrium optimization effect of stakeholder game balance; At
the practical level, in order to solve the problem of management efficiency decline under the background of accelerating the
integration of new energy into the grid and deepening the electricity market, a systematic solution that combines resilience governance
framework and technical economy is provided, promoting the evolution of engineering management theory towards multidimensional
dynamic adaptation.

Keywords: power engineering; innovation in management mode; risk control
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Research on Optimization of Dispatch Instruction Execution Efficiency under Power System
Fault Conditions

LIN Congcong
Wencheng County Power Supply Company of State Grid Zhejiang Electric Power Co., Ltd., Wenzhou, Zhejiang, 325000, China

Abstract: During the operation of the power system, sudden faults inevitably affect the safety of the power grid and the continuity of
power supply. As the core link of accident handling, the execution efficiency of scheduling instructions is directly related to the system
recovery speed and the ability to suppress the expansion of faults. The article focuses on the efficiency of scheduling execution and
proposes an optimization strategy system from the perspectives of information transmission mechanism, scheduling process
specification, and intelligent auxiliary system. Research has found that by constructing standardized instruction execution models,
introducing real-time interaction platforms, and intelligent discrimination systems, the instruction transmission and execution cycle can
be effectively shortened, and the scheduling response speed and accuracy can be improved. The article aims to provide technical
support and optimization path suggestions for enhancing the emergency response capability of power system faults.

Keywords: power system; scheduling instructions; fault response; execution efficiency; intelligent optimization
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Application and Optimization of Efficient Sedimentation Technology in Sewage Treatment of

Power System

YUAN Hongchao
Huadian Water Shuozhou Co., Ltd., Shuozhou, Shanxi, 036000, China

Abstract: The treatment of sewage in the power system is of great significance in ensuring environmental safety and resource
utilization. With the continuous expansion of the power industry, the challenges faced by sewage treatment are becoming increasingly
severe. Efficient sedimentation technology, as an effective sewage treatment method, is widely used in power systems. By optimizing
sedimentation tank design, improving the use of sedimentation aids, and strengthening operational management, the sewage treatment
efficiency has been significantly improved. The application of this technology not only improves sedimentation efficiency, but also
reduces processing costs. Further optimization of efficient sedimentation technology will provide a more efficient and environmentally
friendly solution for wastewater treatment in the power system.

Keywords: power system; wastewater treatment; efficient sedimentation technology; optimization methods; environment protection
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Analysis of Construction Management Measures in Power Engineering

HOU Yanjie
PowerChina He'nan Electric Power Equipment Co., Ltd., Luohe, He'nan, 462000, China

Abstract: With the continuous increase in support provided by the government for the power industry, the scale and technical
requirements of power engineering construction are constantly improving. However, there are still many problems in the construction
management process, such as inadequate organization and coordination, weak technical strength, high frequency of safety hazards, and
chaotic equipment management. And these existing problems have already had an impact on construction efficiency and project quality,
even giving rise to safety risks. So, optimizing the construction management of power engineering, introducing relevant means of
informatization and intelligence, in order to improve the overall management level, has become an extremely urgent demand for the

development of the industry.

Keywords: power engineering; construction management; optimization measures
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Application of Artificial Intelligence Technology in New Power Systems

QU Haolian, WANG Yu
Alxa Power Supply Company of Inner Mongolia Power Group, Alxa, Inner Mongolia, 750306, China

Abstract: The application of artificial intelligence technology in the new power system achieves real-time monitoring and fault
diagnosis of the power grid operation status by constructing intelligent power dispatching and optimization control models, effectively
improving the stability and operational efficiency of the system. Based on big data analysis and machine learning algorithms, a load
forecasting model and energy efficiency evaluation system are constructed to accurately predict and intelligently regulate complex and
changing electricity demands, improving power supply reliability and renewable energy utilization. In intelligent operation and
maintenance of power equipment, deep learning algorithms are used to identify fault characteristics, optimize equipment health
management and life prediction, reduce maintenance costs and unplanned downtime risks. The application of artificial intelligence in
the power system promotes the construction of smart grids, modernization of energy management, and low-carbon development.
Keywords: artificial intelligence technology; new power system; smart grid; big data analysis; equipment operation and maintenance
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Factors and Countermeasures Affecting the Operation of Transmission, Distribution, and
Power Engineering Lines

PAN Linan
Zhejiang Yingkun Electric Power Design Co., Ltd., Hangzhou, Zhejiang, 310000, China

Abstract: The safe operation of transmission and distribution lines directly affects the safety of electricity consumption for users and
the production efficiency of enterprises. The quality of their operation is crucial for the safety and supply stability of the power system.
Therefore, ensuring the safe operation and management of transmission, distribution, and power engineering lines has always been a
highly concerned issue. However, with the continuous expansion of China's power grid construction scale and the increase in capacity,
the transmission and distribution load has significantly increased, making it difficult to effectively guarantee the normal operation of
the power system, thereby affecting the safe use of electricity by the people. To solve this problem, power companies need to actively
introduce advanced safety technologies, strengthen material quality management, and take measures such as daily operation and
maintenance to optimize the safety performance of transmission, distribution, and power engineering lines. In this way, potential safety
hazards can be effectively eliminated, the safe operation level of the line can be effectively improved, and the stable supply of
electricity can be ensured.

Keywords: power transmission and distribution; electrical engineering; line operation; influencing factors; countermeasures
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Research on the Method for Distinguishing Abnormal Wiring of Measuring Devices in
Electrical Inspection
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Abstract: If the wiring of the measuring device is abnormal, it will become a key issue affecting the normal operation of the power
system and the accuracy of energy measurement. Abnormal wiring not only causes measurement errors, but also equipment damage
and safety hazards. Analyzing the types, causes, and hazards of common wiring abnormalities, a comprehensive discrimination model
is proposed by combining traditional manual inspection with intelligent detection methods. This model uses advanced intelligent
algorithms and data analysis methods to achieve accurate judgment and real-time control of wiring abnormalities, enhancing the safety,
stability, and reliable operation capabilities of the power system. The research results provide a feasible technical approach for the field
of power inspection and have key practical application significance.

Keywords: measuring device; abnormal wiring; intelligent discrimination; power system; data analysis
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Innovation and Development of Electrical Engineering Construction Technology
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Abstract: Electrical engineering construction plays a key role in modern building and infrastructure construction, and is directly
linked to the safety and functionality of the project. Traditional construction methods suffer from low efficiency, large quality
fluctuations, and safety hazards, making it difficult to meet the requirements of high-quality development. With the advancement of
technology, digital construction, intelligent equipment application, and green construction concepts continue to permeate the
construction process, effectively improving the quality and management level of the project. Focusing on the changing trend of
electrical construction technology, this study explores its development path and practical significance in the dimensions of

informatization, automation, and energy conservation.

Keywords: electrical engineering; construction technology; intelligentization; green construction; BIM technology
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Security and Reliability Analysis of Power Grid Dispatch Automation System
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Alxa Power Supply Company of Inner Mongolia Power Group, Alxa, Inner Mongolia, 750306, China

Abstract: The power grid dispatch automation system is an important technical means to ensure stable power supply. With the
expansion of the power grid scale, the safety and reliability of the system are facing increasingly severe challenges. By integrating
advanced information communication and control technologies, the system has improved scheduling efficiency, but it has also exposed
some security risks and failure risks. To address these issues, strengthening system security protection, optimizing monitoring
capabilities, and establishing efficient fault self recovery mechanisms are key to improving system stability and reducing potential
risks. These measures will effectively ensure the efficient and safe operation of the power grid, ensuring the continuity and stability of

power supply.

Keywords: power grid dispatching; automation system; security; reliability; fault analysis
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Design of Intelligent Control System for Portable Exhaust System in Substation Cable Trench

ZHANG Yanhui, ZHANG Songbin, SHI Yunsong, LI Junhua, WANG Tianjian, LYU Wanyu, SONG Chun, ZHENG Hanlu, JIAO
Shiging, ZHU Jianwei
Substation Operation and Maintenance Center, Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company,
Zhengzhou, He’nan, 450000, China

Abstract: Faced with the ventilation control challenges brought by the complex thermal environment and spatial constraints of
underground cable trenches in substations, this paper proposes a collaborative intelligent control system that integrates fixed and
portable fans. In response to the problems of poor adaptability and insufficient emergency response of traditional systems in narrow
spaces, a hybrid control architecture with environmental adaptability is constructed by introducing autonomous mobile wind turbine
equipment and dynamic sensing technology. The system adopts multi-sensor fusion for real-time monitoring of temperature field
distribution and gas concentration changes, combined with intelligent path planning algorithms to achieve precise deployment of
portable fans, and designs adaptive control strategies to optimize wind speed regulation and energy management. In actual testing of
underground cable trenches, the response capability and operational stability of the system were verified under typical working
conditions such as sudden high heat suppression and hazardous gas emergency response. The research results provide a new intelligent
ventilation solution for the underground space of substations, which combines flexible deployment and efficient operation and
maintenance characteristics, and provides practical reference for the development of thermal management technology in complex and
restricted environments.

Keywords: substation heat dissipation; fuzzy PID control; PWM speed regulation; equipment lifespan prediction; portable fan;
collaborative control; dynamic perception
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Research on the Design and Planning of 220kV Overhead Transmission Lines in Mountainous
Areas

ZHAO Hang, GU Yu
Shenyang Electric Power Survey & Design Institute Co., Ltd., Shenyang, Liaoning, 110000, China

Abstract: With the deepening of the "dual carbon" strategy, the power grid in mountainous areas carries the dual mission of delivering
clean energy and promoting regional economic development. As the core component of the backbone network, the design and planning
of 220kV overhead transmission lines directly affect the safe operation of the power grid and the effectiveness of ecological protection.
The special geographical environment in mountainous areas leads to three major contradictions in traditional route design: spatial
contradiction between terrain undulation and path optimization, intensity contradiction between extreme climate and equipment
reliability, and protection contradiction between ecological sensitivity and construction scale. The existing design standards are mostly
based on experience in plain areas, lacking systematic consideration for special working conditions such as high-altitude
electromagnetic environment and foundation stability under freeze-thaw cycles. The research in the article breaks through the
limitations of a single professional perspective, constructs an integrated technology system that includes terrain modeling, disaster
prevention, and intelligent control, and innovatively proposes a full lifecycle value assessment model. Through multi physics coupling
simulation and empirical research, the dynamic correlation law between mechanical characteristics and electromagnetic parameters of
transmission lines is revealed, and differentiated design criteria suitable for complex mountainous environments are formed, providing
key technical support for the construction of new power systems.

Keywords: overhead transmission lines; path optimization; disaster prevention; full lifecycle; digital twin
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Discussion on the Technical Route of Thermal Power Smart Power Plant

JIANG Xu
Shenxi Thermal Power Plant of CHN Energy Group Liaoning Electric Power Co., Ltd., Shenyang, Liaoning, 110065, China

Abstract: With the transformation of energy structure and the rapid advancement of digital technology, smart power plants are
gradually becoming a key direction for the future development of the thermal power industry. Smart power plants can achieve
comprehensive optimization and efficient operation of various systems of the power plant by integrating advanced information,
automation, and intelligent technologies. These technologies not only improve the production efficiency of the power plant, but also
enhance safety. They can monitor the current status of equipment in real time, implement fault prediction and preventive maintenance,
thereby reducing the rate of equipment failure and downtime. Smart power plants can also rely on big data analysis and intelligent
scheduling to improve energy utilization level, reduce carbon emissions, and help the thermal power industry move towards green,

low-carbon, and efficient direction.

Keywords: thermal power; smart power plant; intelligentization; automation; energy management
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Analysis and Handling of Common Faults in Transformer Maintenance and Repair

MU Jinxiang
Ahai Power Generation Branch of Yunnan Huadian Jinsha River Midstream Hydropower Development Co., Ltd., Lijiang, Yunnan,
674000, China

Abstract: Transformers are extremely critical equipment in the power system, and their operating conditions are closely related to the
stability and safety of the power supply system. Nowadays, the structure of the power grid is becoming increasingly complex. In such
a situation, transformers are prone to various faults during long-term operation, such as abnormal sounds, tripping, oil leakage,
continuous rise in oil temperature, and the existence of partial discharge. The article starts with the types of faults that transformers
often encounter during maintenance and repair, and combines some mainstream fault recognition technologies such as expert systems,
neural networks, and fuzzy reasoning to explore in detail the strategies for handling faults, so as to provide theoretical support and
practical guidance for the safe operation and maintenance management of transformer equipment.

Keywords: transformer; maintenance and repair; fault identification
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Relay Protection Fault Diagnosis and Warning Technology Based on Big Data Analysis

LI Yugian, ZHANG Chengli, LI Yikun, ZHU Jianwei
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: As a core component of the power system, relay protection's fault diagnosis and warning technology is crucial for ensuring the
stable operation of the power system. Based on big data analysis, by collecting and processing operational data of relay protection equipment,
using data mining and machine learning algorithms, potential faults can be identified in real time and early warning can be given. By
constructing fault diagnosis models and warning mechanisms, not only has the system's automated monitoring capability been improved, but
the efficiency of emergency response to faults has also been enhanced, ensuring the safe and stable operation of power equipment.

Keywords: relay protection; fault diagnosis; early warning technology; big data analysis; machine learning
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Research on Key Problems and Optimization Strategies for Long term Operation Management

of Water Conservancy Hub Projects

WANG Qiyu
Water Resources Dispatch Center of Tarim River Basin Kaidu Kongque River Water Resources Management Center, Korla, Xinjiang,
841000, China

Abstract: With the growth of population and sustained economic development, the demand for water resources continues to rise, and
the importance of water conservancy hub projects in water resource management is becoming increasingly prominent. Especially in
arid and semi-arid regions, water conservancy hubs are not only the main suppliers of water and energy, but also the key guarantee for
flood control and drought resistance. During the long-term operation of water conservancy hubs, it is inevitable that they will face a
series of challenges such as equipment aging, increased difficulty in facility maintenance, and extreme climate change. At the same
time, with the increasing attention of society to ecological environment protection, the management of water conservancy hubs not
only needs to focus on economic benefits, but also must take into account ecological protection and rational resource allocation.
Therefore, in order to ensure the effective operation of water conservancy hubs, technological innovation and upgrading of
management models have become indispensable elements. Through intelligent and data-driven means, the precision and sustainability
of facility operation have been significantly improved. In depth research on the long-term operation and management issues and
optimization strategies of water conservancy hub projects not only helps to solve current management problems, but also provides
theoretical basis and practical guidance for the efficient operation of future water conservancy projects.

Keywords: water conservancy engineering; water conservancy hub; operation management; problem; optimization strategy
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Innovation and Application of Unmanned Photovoltaic Station Management Mode

ZHU Song*, WANG Tao 2
1. Ningxia Branch of China Huadian Corporation Ltd., Yinchuan, Ningxia, 750002, China
2. New Energy Branch of Huadian (Ningxia) Ningxia Energy Co., Ltd., Yinchuan, Ningxia, 750002, China

Abstract: With the rapid development of photovoltaic power generation technology, the contradiction between the expansion of
station scale and the increase of operation and maintenance costs has become increasingly prominent. The traditional management
mode relying on manual inspection and duty is no longer able to meet the needs of efficient, safe, and low-cost operation. The article
focuses on the innovation of unmanned photovoltaic station management mode, and proposes a new management mode of “intelligent
perception-autonomous decision making-remote collaboration" by integrating emerging technologies such as the Internet of Things
and artificial intelligence. The study first constructed an intelligent perception system based on multi-source heterogeneous data fusion,
which realizes real-time monitoring and fault warning of key parameters such as photovoltaic modules, inverters, and meteorological
environment; Secondly, an autonomous decision-making algorithm based on reinforcement learning and knowledge graph was
designed to enhance the adaptability and fault tolerance of station operation by dynamically optimizing scheduling strategies and
emergency response mechanisms; Finally, a cloud edge collaborative remote operation and maintenance platform was built to achieve
centralized control of multiple stations, unmanned operation, and cross regional collaborative work.

Keywords: unmanned operation; photovoltaic power station; intelligent perception; autonomous decision-making; remote operation
and maintenance
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Research on a New High Precision Algorithm for Fault Line Selection in Transmission and
Distribution Lines

CHEN Lifeng
Inner Mongolia Xilingol League Abaga Banner Power Supply Branch, Xilingol League, Inner Mongolia, 011400, China

Abstract: With the continuous expansion of the power grid, the accuracy and response speed of fault line selection for transmission
and distribution lines have become important links in ensuring stable power supply. Starting from the technical limitations of existing
line selection methods, this article proposes a new high-precision fault line selection algorithm based on multi parameter fusion and
intelligent optimization. This algorithm combines current surge analysis, wavelet transform feature extraction, and improved support
vector machine to achieve fast and accurate fault line selection function, significantly improving system response capability and
robustness, and providing technical support for smart grid operation and maintenance.

Keywords: transmission and distribution lines; fault line selection; wavelet transform; support vector machine; high precision algorithm
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Analysis of Operation and Maintenance Measures for Transmission Lines

LI You
State Grid Changzhi Power Supply Company, Changye, Shanxi, 046011, China

Abstract: Transmission lines are an extremely critical part of the power system, responsible for the significant task of smoothly
transmitting the electrical energy generated by power plants to the distribution network. Whether they can operate safely and stably
will have a direct impact on the reliability and economy of power supply. With the continuous growth of electricity demand and the
complex and ever-changing nature of the natural environment, the challenges faced by transmission lines in terms of operation and
maintenance have become increasingly severe. Based on the actual operation and maintenance status of the current transmission lines,
a comprehensive and detailed analysis was conducted on the main problems that exist. In combination with the actual situation, many
targeted maintenance measures were proposed, such as strengthening daily inspection work, widely promoting intelligent monitoring
related technologies, establishing a sound safety warning mechanism, and continuously improving the professional quality of operation
and inspection personnel. | hope that these measures can provide a theoretical basis for the safety management and technological
improvement of power transmission lines in the power system, and can also serve as practical references, which promoting the
improvement of line operation reliability and economic benefits.

Keywords: transmission lines; operation and maintenance; maintenance measures

EE FREEMISAT 20 T AH B BG4 LA R SRR T TH I 2%

o 2R R T RGN B R ), e KB AT 4
POKHERTHL IR 22 4, Ra A1 4 BRI ORIK o Al R A
TR W0 Jie LA B v, ) it SRR T v, i HL 2R B T T i PO 3R
S5 5 T R 77 UL S BOR R T BB — R bl — R ™I, A
BT b, WA AT AT BE 51 AR AR (458 HE AR L B K %
G, PR O R AR DL BT T R R
T UARE RIURHE HL i R 4E S 25 15 00 T DR PRk i e i A
SEHIZAT | LB IR A A9 DU L B4R BRAEE T OR#
AAENE PRI EEE L IR, BRI BORIE L PR
N = P HESD T AR S8 IR EE N TR BEAT (1 380y N
B REMLIN 7 ) B, (AR IS 2 AR T AR A5 S NG
HEIF HL R R K H ORI T e 2 Bs AT 4697 24 T 1 S8 b
TR0 LA R AFAE RO T8 2 08, 3B i 4Ed T-BOS A BOREZ
JETT B GE M, Fo B RIAE T 45 SE L H AR I 10 22 4 HL T

126

1 W RLIREITHIFER S

FERH RGN E B, S BB IR AT SR AT 28 2
FEBREEN], HBHMEEFZER MEMRAR. AN
BLHR R RGN IR SRR BB 1T I R,
—HAER I RGP I T i B A R e R, MR 2
XTI BENLP A S, P EEAE DL T I 2 5 R AR T i
JIAS RS 7ae S SO S 1 Pl s B = S TP WSS 2 H R
S LR ER S AT R A IZ B A, DAUHCR ORI ) M
HIPREREA . BT 2 ) RGERVEBEART T, AW 4
AR EAURE AL, I W P M R B (0 A4,
SEEMENUR], WETUEARR, RIESSETIERSLRISAL,
PARR N ZEAT B, SN A TUE R IRk AE

2 MR ZITITHEIA R IR 2 4R

=4 iy e [ o LR R AT 4R AR R L 2 BLEEOR

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



AKHLRHE - 2025 458% 4558
Hydroelectric Science & Technology.2025,8(5)

@" VISER

I I SRS T DL R B R B S8 | IR S . 154
fgEd T BAREE N LRI, JF HE G e WIT ka2
TAE, CZIBR T AR A R LA NS, fEfR
i £ it 22 43X AN R T R T AR . BB E
AHUIEHE . ZLAN B R B TR ARG I S5 — 2R A7) R e
BRGR) 2 SN2 5, Sk & T R ReR
LA BB AR BN BE /138947 1 ISUN W S 3R T, K L e
A 7N AR MV B o s ) RS BA B A Py B AT B 9
5 2 Kb Fy AP AR RS T e 3 (A 4 A B
PRz e BAR &, AR R 4E 37 AR RE s 4% IV
(75 AT e . A, H LB K2 A R IR 2 AL
BT, 22 HRKFEZENE IKETEHH
i S 2R R ELBOR K, F i B3R 232 IR R B %
FAAEHR R BONTE 5 e R ME BE Ml e 5 — R 51 ) AL,
it LB AR I Gl /K P IR 2 7 B P R ARTE I . I8 Z4EN
RN RIS EZAT ARG, I LR &%
AR AR BLIE AN J, 3K PR 3Rt 0T 4 37 R0CR )
— DR E] TIREIEM . Breldt, BRBORIE S
KT AR, H R AE SEBR A IS AT 4R i R 2 R IE
T A Pk, 18 V)75 2R G R k7 S8R S)
Y4 P SE I TR AR

3 MRLIREITHIP P FEMN EE B

HIRY N 2 BR IS AT 4D TARYGR 7 E R
JIR 5 SR AE LA R 488 A R R L TG I S H i 22 T T
W, A% GE IR G N AT ALK 7 30, o7 3h 5 B 0N
B, T HISALITRE R A A S e LG G, IR S
B 20 B R 45 R B A D0 5 X AR AR A B2 5 BAXC L A
X R RS HE GRS 75 T ) 75 5K o BB 8 0 e %
D25 T B, (E2 1 T IR BB I BOR SR AR L TR A
FEAR G 5 TR 2 H5CH 23 #7750 BE B AEAE — 2 IR R PR A
Pt LA BCA RE 6 78 0 MISE EATT A 5 it B & T RE 2 K 3%
HY R, 3 T B8 0 PS8 AN S B, o e T )
RORPAHE TR AR BR BT DU R T i &, oA
FEE—E IR, A — M2 E A E BN ™, Jf
HAEBE IS RGP S P&, itk —ok, [
PURIIBETTA Bt R B, FERR S A 5 1 2 W o A s
Brubz ob, A rENIHIE R AR R MR, (583t
2 DL L ) S AL W 7 TS AN Bz, T BRI
HA RO L B RAARDLII RETTIE B 1 520 B KN T 1
BTN RIS AT, FlE &R th 854
g RGiL, XA BAEDIZARAE I, B AR EAE
FarE, ZAEBEIRULBRBEE I WEAAAEA R ZLL, IR}
HEP AR R b DU R 2 A IRIETE AR T 201 . ik
TR ] BLER e R IR R o HL 2R B I8 AT 4EYT 1SR TR 2
TR, 18075 ZERIURAT BRI (0 SR He AT
i -

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

4 MRS ITHIPHEE D 1T

4.1 fnsE H B KM 50T

H SRR DA B A 75 T8 T4 R 2R B IS AT L4 2 v Y ik
RHIRTY, "6 B2 R Wb B B 1) B I 525 15 Kb B A SR BBG, 2
PREE L W 22 A8 5 I B2 4 . BRI T, — PR
FRAE2E ) 5 AR IR BT B A ) A DA R
BEXI, A 3 2 HEANAT A DL S Bl X3k, 45 b AL G
VA L LY A A 2 S B (T S A e s 15 5]
I DT DA e I AR T o £EH AN AR 2 1,
R R 5 NBARA AR T B, Henf& B 8 AN T
RS, Wtk —ok, AMEELHRTHEAI R, K
VI ST 10 EL RS R 8 N T3 7= A (1 22 45 X
Rrs SubFITiE FLLAMARUE  BOGTEIA . a5 g 45X
F ARl A M B A, BB TE AT LR % I 12 55 1
T T REHEHL RN B8 R L AR PERE T R4k
JE O AR ST W o ARSI FE 2, T S E OGN
T 1) R P R B DA B B 1) S8 B R A, AR 2R B 3 4 HH A
SAE AL AL TAFAETS N DA BB R L 4 2 R AR B
R EA R 7 A AR T B TR h FIL 5 L B 3 T Y B R RS )
182 TG, I LA Bh R 2h 2 B £ SR AU s AL B iE
ITHEY & ST e B (A T % o IK S B B I
INCER IR TAY, M RSB R, LME N
SRR TRl . T3 TN DL R GRS H SR 45 T A5 HE AR
Rz Ak, AN 53 B I 2% Sk R R TR LR e A
ECRAEL b, T8 BCILI ) R RE E A R B T DL Rz
P& IO SRR, DR Sl B SR 3 1 B F7 DA SR Ao
PR . BRI, E R R, $2
FEICAST N G2 1) L SRR E DL I R e 77, AR IR R —
VORI ERBE S B A Bl 22 . RGN DR Rl o (B Fr st
AN 1 58 R PG B RS 5 R BE R R I ML
A, FTDAR AT O )2 s N B R AT
AR 2R B AN R G, 1T I Rt i HL 2 8 4 A= i
HAI B A5 W A R T v 4, i FR R B 1 e e ie
s T IRSEI) BRSO DA R R

4.2 B EMEA

B A U B A S LA G L B 4 LA
B —MF B, B IEIE D IR DA AR 5 N TR %
gk, LRGN %A TR AT R EEIZ TR T T
FORJZ T IO B o 24 7E i L2 3% 1) S B A0 22 26 55X
FFEM R BRI ER 2 5, BRAEIS IR O S LIRS . K AT
R R KUE. RERIRSN . BIKE RS — RIS HU
S I E A G b — SR AT T DA 285 R B i e 4 2 P I
FRag AT IR ML, FF H AE S K i 52 5 BT I S BT e« U
JEAE HH R o R A L AT B A, B TR L L A A
1 X3, 7R EOR TR BB R T, A REAL IR R 5
HRE S IR I MU BN TR TF R A K gk H 2 4 h s

127



@f' VISER

KALEHE - 2025 8% 4555
Hydroelectric Science & Technology.2025,8(5)

2 TAE, XIS 4E TAE R RO DL S 22 A A 3] T K
W B2 AR T o 15 B R DA S JE 4345 FBom LARi &
U0 2% iy (58 R 8 40 B R B 1 R 5 S it AR B 5P
2 b, RS AG— MEE 4, NEEE E D R
PRI P 2 B 25 T R 7 T (A 0S4 Sk
B b N TR R R DL S L 8s 2 S FIE A B AE Al R
AT DUET S B 4% 18 4T B0 R TF IR B 4290 A LA K s 3
TR 3, B B2 WA Y, 3 T S B Wl e o
BB TT TR DL KRS i A A, 4 AR R S T
WEVER 3 ) T B R R BRILZ Ah, BRI R
G011 N FH 340 DR 3 ST AR 56 35 B SR BN 3 T A R
(1) %A, T8I XoF 77 S e S 401 AN W b gk A7 R B8 DA R LU 3
WA, REAE HE 0 0 2 4 S DL K B 2 T I AR,
BEMT SR THRAS TAE I HERA M DL R 0% o 5 A A 85 e 28 iy
W LA K s R, 16 GRS S TE B <7 8 R
KL Ihfe, BB RENLER A BB S 75 LR LS TE AN 22
XRWEIRE IR 7, itk RERE AL 1L N TR
57 B DL R 22 A RS 1 LAE— 2D M BRI, [R5 40 T
TEYE R . B RE B )38 4 BEAS R ) R P i
& ETESRTH B2 B AT 1 AR 1k DA R R A RS A AE 7
[ T 2 4 7 AR S T TR I T AR T /1. BT A,
TR I e A W 0B A A f P 2 12 o X ) A THI AR
5 I A2 MHR T EE A QA 7K DL R 38 2503 1 4 B R
FEs AR, RIS ) KRG ECE . B Rgtk A
FOBMAE HIG B2, ST MER R e SR
MR ERIERAN S, A6 T/HRTEME L.

4.3 BITENTETENF

LA TR T ORI 46 F 2R 2% 22 418 AT & , FRA5
R A ) — TR 2 o RO e I T
WL, BAF MR —NME G 2 2R 2 4 BEREIE 0 I A
JeMa AR R, FEH A IS I TR B RS
W) i 45 3] 1 BRCHE IR AT B AT 2 B0 W AT WSO 3 1 i AT
BAB|—E, HMERE BRI R R . &
BT 51\ 5 TR R DL R R EAE 4 7 T AR F
T8 BSOS A R RIS T LIRS HE IR DA R Zh A BRER 1) H 1
DA SR ARAIE T2 15 I L 46 R I 1 A B v P 3 8 7 T )
REPE o T AL 2 A S22 L5 B 1 5T 7 LA DA &
AR RRE I , AT A G TS5 B AT LB ik
BRI A4 N 53 DAK S B2 TS0, 250y Sz B RS F) i [
DA A AL B TAE . 5 R Bk — B s b A R 561 T
IKSCER A5 BT 2 T LEAS B 7 T W 3L 2 RE R, AR TS5t
AR ¢ 2 XU U 0« 58 35 1 B0 R 22 4 T AL 41
S REE SIINT B AR N3 0 0 R IR DA K TR R BT Y T

128

BETEARRFEE gD SOk A IR 2R, 8 1 7] S OR Bt iy i
LR RS LAFRS H 2 A s T N 2%

4.4 BEHERAREILER

BRSO R R s A B AT, LR
IR UL R 2 A AR e e TAR IR & 5 R 4 B
M. ZARTE N R, e EERGERITIIVLE, &L
Gl R A B S B AN vk s s N e o L (5 DN 2 <
LML B RE 755 2 07 T B P A s 2 . BRI 7 K
SR, BRI S DI S DL R AR IE R A
ek, DAk R N 255 58 1 CA R N AR K- o [ B 32
i 5 A7 BEAK VIR LA S8 % AR, LR 52 TA
Wrth 2T+ B 5 55 B g o B9 AT I R N 51 22 4 30tk
IEEFE, ST T RN LR RS B YERE /1, P Hh
VRS AR IRE, TR IELRE s 22 2T R ™Y o B4
FREETT IR (1) 5 I A KB 7 B A4, 4T 08 A R R
(IZ K BA T, 1X TC 58 A2 TR Bt FLZR I R 22 4 HLAR B 18 AT
[ BRI AE

5 45iE

Ty HLZR B R T FEL ) R G SRR ) B R i, JLIZ AT
Yedr TAR I AR, 5 PR B 22 4 P DA K AsE e
R B R DRI o A 20 4 A i L 2% 24 [R)B AT 4 S
Bk, eSS R M BIAFAEE 1 2 ERORZ 1 DL 12
T ) A o IR e O, 75 BRI G s A SRS 7 T
B Tz e BRI F B W&t T AR Ak, 2T
i 22 A T AL DL A JI 38T SR N L I 3R T 55— R B
SR AR 25 o B R BRI B AR AN T kb i) 574 S I
BN Z s H S 2R R s AT e TR S
BEOREAE . AR T BN A7 ) A5 e H
AR FELERT B S 4R B AR R N DA5E 3, BRI i3k
FRTT I BAHT, I HEMAA TR LAE, DAUbkig 5
AR AESF 7K AE , AT 7SI O B i H 4 2% B 4% S A HLA
NFaE RS AT , T L IR F ) R G T TR
DA% e 28 s 7 THI PR 5 2K

(5% k]

(X EF. HeELENTTEF R AT I]. EREE
Bz A, 2021, 38(6) : 106-107.
(2] ff &, e B 30, 1R 4B, M B R BN S AT B # ik 2 AT [J].
BT A, 2022,51(10) : 276-277.
BlILEW,kE& TER . METEFHEAKTTE
FaATLI]. BT A, 2023, 52 (4) : 360-361.
B fa /2 28 (1995. 10—), Bk ek : bk # A%,
FrEfl: A T, YE BN A B W KA p e A F,
B%: AL, BHRHEA: TEF.

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.

A=) ihlo

111 North Bridge Rd, #21-01 Peninsula Plaza,

Singapore 179098 TSEN 2717e5 e
05>

B I

www.viserdata.com ollz727171538251



