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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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Research on Quality and Safety Supervision and Management Issues and Solutions in Water
Conservancy Engineering

ZHANG Rui
Xinjiang Hongyuan Runze Construction Co., Ltd., Ili, Xinjiang, 835200, China

Abstract: Water conservancy engineering plays a crucial role in water resource utilization, flood control and drainage, and
environmental protection. However, during the construction process, quality and safety management still face various challenges. The
traditional regulatory model has many shortcomings, such as inadequate systems and outdated technical means, which often lead to
quality hazards and safety accidents. With the continuous improvement of engineering technology requirements, the existing
management system is no longer able to adapt to new demands. Therefore, optimizing the regulatory mechanism and combining it with
the application of advanced technology has become an urgent task to improve the quality and safety of water conservancy projects.
Keywords: water conservancy engineering; quality management; safety supervision and management
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Research on the Prevention and Control Technology of Concrete Cracks in Water Conservancy
Engineering Construction

WANG Honglou
Jiangsu Hehai Jianshe Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract: With the rapid development of water conservancy engineering, concrete cracks have become increasingly prominent during
the construction process. Concrete cracks in engineering not only damage their appearance, but may also endanger the stability and
service life of the structure. The article aims to study the causes and prevention measures of concrete cracks in water conservancy
engineering construction. Firstly, in the study of hydraulic engineering, an in-depth analysis was conducted on the types and causes of
concrete cracks, emphasizing factors such as temperature fluctuations, wet dry alternation, and construction techniques as the main
causes. Then, in-depth research was conducted on the prevention and control strategies for concrete cracks, covering multiple aspects
such as material selection, construction process control, temperature and humidity regulation, and crack repair techniques. In the field
of durability improvement and crack control of concrete structures in hydraulic engineering, this article proposes a series of efficient

technical strategies to ensure the quality and safety of engineering projects.
Keywords: water conservancy engineering; concrete cracks; prevention and control technology
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Analysis of the Application of Concrete Slope Protection in Flood Control and Management of
Chaohu Lake

LU Yan
Anhui Xuancheng Jinchuan Hydropower Engineering Co., Ltd., Xuancheng, Anhui, 242000, China

Abstract: As an important connecting lake in the Yangtze River Basin, Chaohu Lake's flood control system faces dual challenges of
severe water level fluctuations and ecological protection. The current traditional slope protection engineering has problems such as
insufficient structural durability and low ecological benefits. This paper systematically explores the innovation and engineering
practice path of concrete slope protection technology. By integrating intelligent sensing, digital twin, and ecological restoration
technologies, a modern protection system has been constructed that includes biomimetic structural design, microbial self-healing
materials, and blockchain quality control. The research results provide a safe, resilient, and eco-friendly technological paradigm for
flood control projects in the middle and lower reaches of the Yangtze River, which has important practical value for promoting

sustainable development of the basin.

Keywords: concrete slope protection; Chaohu Lake; flood control management; sustainable development
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Practice and Reflection on Quality and Safety Management of Water Conservancy Engineering
Construction

ZHANG Hongying
Xinjiang Hongyuan Runze Construction Co., Ltd., Ili, Xinjiang, 835200, China

Abstract: Water conservancy engineering construction involves variable natural environments and complex construction conditions,
and quality and safety management have always been regarded as key factors to ensure project success. Although China has taken
multiple measures to ensure the quality and safety of engineering, the uneven level of technology, imperfect management system, and
non-standard operations during the construction process still pose challenges to the smooth progress and long-term operation of the
project. With the gradual application of modern technological means such as BIM technology and unmanned aerial vehicle monitoring,
the management methods of water conservancy projects are constantly innovating, providing new opportunities for improving project
quality and safety. Therefore, how to optimize the quality and safety management system and improve management efficiency by
combining advanced technology has become an important issue that urgently needs to be addressed in the field of water conservancy

engineering construction.

Keywords: water conservancy engineering construction; quality management; safety management

515

IKFITRE, A5 B SR Ak i (K A% Lo BB 20, X A
RETE . G5t AR LA Tk e BA RIS - B
KA AR AT, T 5 15 2 4 4 B Pk A
W H G 2, REE TRER RS T 24 D2 O AT ML
PR IAZ A I o AEBOR TR R R [R5 B PR th A
AWTEIH . BTk, IR EE R . FERIE XS
R TRENURSE M, Ry — A By SIS S PR

1 RESREEEAEKMIEPHIER

Ji i 5 2 A B KA TREE B 5 a5 A% DA
K TR 0 e R IR IR & LA B8 PN, A
] o7 BRI B 22 4 FMCHT AT BE 3 B D REE L A SE R, L&
X PREE B AL 23 7 AR TR SR o R DR LR R R AR e P 2
SRR T G PR A S HL A T St PR AR 2
JiUE A A R T SR i L L R ],
W BB LB R LA R, AP TEE
AL, BOR TREAT & B SR UE S AT RIE o 171 22 458 B
W5 TS5 N Ay 24 TR FF8HsT B R

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

Ky JUHRAE S AR S BRI T, 245 A 2L
PEE BRI H 6 K K — BRI R 24
EIRAA R R ST, BRI AR T % IR 1 I R
R, A AR M R AR . B, i T 0
AT, B S R E IR SRR N AT
%, RIH R TREAE T ORRR . 75 5T S ) TH S
B SO bR 5 o A DU T B AT, B AR T R I T B
JREFFAER, W T R R ) S BUIR T T,
AT A 00k 7 B 1) 5 B9 TR B o KR TAR R i i 5 %2
AEHE, BRI E GRS ) AR, R R LR E
FAAME 5 4t 2 3028 1 B

2 KA ITREBERESREERE TEFENEDM

2.1 TEABREARKEGFEA

TEKF TREEE A, BAR N A 1B K TRE R
REEEEREE, YR TE S, HAEARN TR
JIRBEIRBIER, JUHIRAEH B AR 5387 T 2000 8 FH 7 T BA
RAFTEA SR o« KT TR A R B RN LG 4L 521
Ll B, HIAA IR R ARG SITIL R BRI, S5

11



@f' VISER

KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

=t Y=L & NI B YN AU S % N S B N Y4
PR EIACEERE . B TR AN K, s B
R O TV R FTEA N FR R, 2 HEARN BTN E
F LSRRI, B2 R RAK 5NARRE /). St
FEH/NRORFNTH RN B R BEIRS R SR H AR
YRS EIANE, SEIE LR E R G . Rk
BT H AT g2 513 mAKCE R B AT, (H B 00 B K
5 XA SR 3R, HARN RIRahItEEOR, BB A
FRE b 2 2 BI5, FRASMEBEA TREE AR #
RN G HL R B I AN L) T TR R E 4T, 5
BN e O AR AR R i R e A R SR R AR R

2.2 RZREERLEENRR

FEVFZ KR THBH S, RERES 228 OS2
M, EAAERZ R0, SN EHEL ., 75— LI
H BV, BT 22 4 BR BE 78 1 N KL
TSR AL A S0 I B v R i e, X o8k 38 1 B A
FRIFAT BR BRI AT b FLER = A 2 v i 5 . 41
W, RS A A AR RSN 5T, B P
(7] AL 2 1 4o BE E AR S48 e Ak, TV A /) .

TE—Lerf/NRUKR TR, BARCE. TR ES 74
EPRHIRE, (HX e B i AR AR AN e S O, H AT
JFERS o SRZFREANE 52T, Bl TAE N AR & )
FEMPAT A E, SRR TR LR TR, B
AN B 25 ) AT R A B3840 T H L8 57 1 A SR
BRI, HSTH AR AR AR AN AR, R A8 S bR AR
B R R A A, TS T I E IR HE R
IO

2.3 MELHETRIMTE

FE— KA TR E b, e Tk 72 v RV M A A A
By BEAR Y, T2 BEE A RA, BEPmE
TREMRES %4 i LIS R, BERER
Reseatniifh, TIPS BaAr g E% . RETF20H
e IR CfilE 7 — & e S HEARZESKR, B T30
Yot TN SR B AN A8 B 52 3 A IS 3 s, Sk T 240
TR, FEC— L B R E AT . B, R
kT BEBURT 7K IR LU AR T3 1], B2 2 e T A ()44 BHAC L
ANER,  BUAE 77 FHAZI R R B B St . Ak,
BT RIS R s PR, 0 T B HEL T T AT H
TR TIRAEAII S, i LA ERGES — T H
A T 4 T RS, e T 548 R STy R R
FAAERU T T 7%, XA T TR &, a3 7%
TEM A A T T A S, IR R R TR —
WA, M2 o 1A TR B, 201K T RER
#B, HEWRESER T, TR aHilRE.

2.4 TIEEBAREN

FEHR A /KA TAETH o, W3 TAE AR CL Y

12

M R o i 22 4 A OB PR 3R o R i B A 0l AE T H
JE BB BRI E RE » S Bt 3 MR PR P A
g9 L I R R e . MEFE N GORBEIR A I, Sk Z X it T
SRR SR M, S BOF 2 T4 JCVA A SR I ]
RILIEINCAL] IE o i, it Lo ARG Y L& T
SRR E I B BRI 25 AL, R BE LI VRV A 1) 24 4
BB FESRZ AT RO MRS OU N, TR o B AR AL
ERNITESEY SN Y6 o S L 702 T gee o 1 O e
AT T W N\ 53 P AN A2 BT AR O AN SR ) PR 85, XA A5
AHER I i W& IR R E AN, T a5 . AR5
FH, WA GURBEIAT A Bt &, FLARAE S
BB LA it T R AR A S A R R AN
SO T IR SR R SN T O R A ) 2 A XU
i) REIZHR AR B, B2 n] RERE I RSt FE AR A .
BTARRAZINL, S2m EEISS 100 H 2 vl fE o i i S
A PREE, SRR KU A DL SE, I TR R 00 i
JRER JE ™ A A7 T

3 KFIIRRESREEEMLBREN

KA TREFT R 22 48 PR SRR 36 R T 5 B 30
HAE BRI T RS I BAESE, B R X T R
WME S RPERAAL o 725 R BT T SRR, ARAEAL IR AT
FE R AN, R TIAN, MWARERIE . i T T 22
B AU, A0 Z ™ R ST B RE AT o S T ST T 5
EAEHIA R, TUH PR R IS BN IAY, BRI
e fFa bR iE . R R, BT ST AMEAR A G
i e IR g D 37 1) L, 0 A — TOUE T 5 07 A% 4 A
HEPAT, AR 5 e & 5 B R 7 gy
HaRRY], ZaE AR T Bf ki, HR
PER S H PRI o AN TREIH (1 2 48 B ok U E 1 5 ) ¢
SR NSRS A, BRI T RN %4
BN, A R AR A sy B R, IR %
L7 ST RERS A RO > SO B IS, RN 15
ML A TR RS SRR R R 7R KU AR LR, iR
SEGUEY AL A, TH B 2 1 5E PR 1) % 42 T
F WHORTE TR LR AL N RE A 45 3 K I A R REX

4 KFTRRESZEERMMILIETR

4.1 TEREEERAR

SEE KR R AR 0T A R A 2 PR AR e ot
58U R T AE o B S BEAA 2R N AT H SL I )4 T
SN W ORBE T 21 it AR A — PR H A W 8 1) o A
SIS . B I0H B 78 (1075 i
ESEARE &, IR AR & TRERTSRIEH % m] Ak
P, 38E G 0 ERL e T BB 51 A PR IR . it TR, B
PR R NI R A BRI M L BRI SN
VESERATRAT, W DR IR HRAT & B SR E S AT L
A6 880 JR A2 ) AN A 1 M U 5 B LR e s,

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

Jiti T B3 P SR A A AT A i, VRRE R N0
LA BRI, TR TCIEE, IR
JR A AR R LI I B AT B AT SR A B, R
BE BT & S IRER D E 2R, B i 5 25
FEIRTE UG AE 10/, X ARG TR B = R
ORRARET 7B, MR S ks k. A
RIS 5T ATV S50 2 56 35 0 5 2R R 1 A EEAE A
a5, BT S 550 H BN 5N e 852 5 4 61 5 T B,
B R G2 10 B A2 5 48 0T B A S B A A ™
Melay . R THT TR ER LA, MIH ZH R TR
SR 5L, 25BN %7 R, R T2 20658, RS
NV R

4.2 BUREEIRIEE

SRACK R TR 2 A B e, ARSI T %4
TR MR AR 1) D B T TE o 22 4 A BN B 2 T H R AN A2
A, DRI T B 3 i TR TEU, RANEA
T B RGN R . TR B, TUH F1BAR
A UR ) e sk R e A 2 4 AU SRR B e AR
it DARIEE , B DR T 7 AT A e ARSI ER . TiTE
it T B, 2 4 B U] 9 S B4 — 7 TAE N G2 SEBR
e, BROR A ST 2 AR AR, B RAR BE D N
IR A . il LI 1) 22 A B 4 Bt 6 AR B e, Bk
ARG E PR BoRbrE. 2 eEEs%, iim XK
BIREE TR . [, 3T R 2RI AR 2
s FEARTE @ AR CniRE ST s Ell, EEAE
WA T L HAT B IURT I, 6 R TN AR 06 B 22 4
RS RS EERE D). W R R A A S R R,
RERE A 250 e T3 37 T E ) 851, R T SR B0 3 it o 2
TARIR BEAL, TEE MRSV B R AN S N, e T
JUR RS04 CABA DR AE R FA AR, BE A% I T i B
SR R LS e o (5 FHOR AT , T AR
WO, BRHARA R R, 45 R B e A G e, e
AN FHAF I F o BRI L) SR AT ) A B M, e
TN R A A 22 A Re s A U BIARER, 224 F il R A2 15
LL/D s wfa Rk R T RET H RERS TR 5 1K

4.3 EENLARBHERSEIR

PR KR TREMOL N A2 5 2, & R LR
LA . HARKFIIRTHR IR, et A
G TG, G, AR R AN W R 1 sk
BARTHERE ). fEFEAMB T2REREBHIERT,

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

TFE MM G20 S B T ARAT M e T I R B0 2, LAR IR
TR 5 TR R S nl R, BRI AR
LA RERI ST, IEN 7 D R T VE SR S
B, TR A2 2RI A R . R
IR T HARGE S, EEEZEE RS RER
VREE 5 THI R 5ERAL, 7E KR TARR R B PR 7 Mol A 53 T
ZRAERW, WHEBAMWH e, SRALENE
Mgk, R, B CERRMLINEE TEPATE, &
W22 A5 RIS AR B b, AR — A Ak
N BIRZ B A 22 A BB, WfR “ % e—7 EAE
FEIEFMY . SHEN, FREERKRTREE X EE,
TR SN AR S, o S A AR A 1] B
FEXt A ST, RAT R TR B A A v P A 4]
BERTSE KRBt . 76 R TR TS R, BIA1ES 31
ERRFEREESCE T, KA TR H B RS, 5
TR PIME, R4 TN GRS AR08 1035 52 =y TAR AR
TR &E. AN N B H S 5T, Ra5dk
2R, F BN A N\ VA R R I AR R b, S R4 B
T H AR 56 %o

5 L5iE

IR TR B R 2 5 2 A B A (R IO ) R SE2 e )
DA, B R S B 22 U0 RO A i R A AT RT L, e AR
FAR R Yol N R BT i TS LR
BRRE A R A2 e TR T B 5 e A R DGR 3R o R T T
N B A RN FAR R A 58 B 25 Pk, H A A 7 7 2
SR, KA TREME K EARBERT. BE
Kk, BEAERHELRIARIED 515 B g R, KR T
SR B ) SRS 44 S R Re b B R B S
A, TN A MM, TIEBRS USRS, A
MRS ER LS 22 4. AT RESR AR R it -

(5% k]

[ME£F T, F& A IRERRETIEHES X
F L] E AR, 2022 (4) : 47-48.
R]EE, ik AR TEEXFREECE TELEAI]. L
R AR, 2020(11) : 1-3
BlFTX AN IRFESZ 2 EEEEIET I
AR HE LI R A E17E E,2021(5):118-119
fEZ /e BRI (1975, 11—), BV ERK: BETHA
¥, FEL: AFAREREE, Lu PR L R
FEFEERRARAG, e AHR.

13



KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

@" VISER

7R FU S 55 FL A THARBR 5

K-
LR R RN 8], LA 4T 212000

B A2 F 0 L BEAMNS FARAZZGERREAAT, SRAZEZRAERETE2HOEK, SILEEHAETHRRRA
BENEZRERIS, RIBRAREERHE], REAFELKF, ARJFAELAZTOR SRS MK, LT, LFx
SEALEIEAE A TH AR A& ESTRE, RIERA AR ELREREAE, A6 % XM TAEGIRF 540X 5 F
Fatd i,

[EEAI KA T, 43U EM; EIHKR

DOI: 10.33142/hst.v8i2.15577 hESES: TVS XERFRIZAD: A

Research on Construction Technology of Drilled Pile in Water Conservancy Construction

ZHANG Jianping
Jiangsu Hehai Jianshe Co., Ltd., Zhenjiang, Jiangsu, 212000, China

Abstract: With the development of the economy, people have increasingly high requirements for water conservancy construction, and
have put forward higher requirements for the quality of water conservancy construction. The construction technology of drilled pile is
an important component of water conservancy construction, and construction technicians need to continuously learn and improve their
professional level to reduce losses while improving construction quality. Based on this, the article explores the key application points
of drilling and grouting pile construction technology, ensuring the construction quality and safety of water conservancy projects, and

providing references and guidance for the smooth implementation of similar work in the future.
Keywords: water conservancy construction; drilled pile; construction technology
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Application and Exploration on Intelligent Technology in Water Conservancy Engineering
Construction Management

DAI Lei
Anhui Weijia Construction Engineering Co., Ltd., Linquan, Anhui, 236400, China

Abstract: With the continuous development of intelligent technology, water conservancy engineering construction management is
gradually moving towards intelligence and automation. Through the application of emerging technologies such as the Internet of
Things, big data, and cloud computing, the efficiency and quality of construction management in water conservancy projects have been
significantly improved. These technologies can monitor construction progress in real-time, schedule resources accurately, optimize
construction plans, and ensure efficient, safe, and green construction of the project. The deep application of intelligent technology in
water conservancy engineering not only improves the level of precision management, but also promotes the digital transformation of
the industry, providing a new solution for the future construction management mode of water conservancy engineering.

Keywords: intelligent technology; water conservancy engineering; construction management; Internet of Things; big data
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Abstract: Water conservancy projects are related to people's livelihoods, and the foundation of engineering construction is quality
control, especially for small-scale water conservancy projects, which have many influencing factors, complex environments, and high
construction difficulty coefficients. Therefore, small-scale water conservancy projects must increase supervision and management efforts
in quality supervision and management, and do a good job in quality supervision at every link to ensure the overall construction quality of
water conservancy projects. The article analyzes the problems in the current quality supervision and management of small-scale water

conservancy projects, and conducts in-depth research on strengthening quality supervision and management strategies.
Keywords: small scale water conservancy projects; quality supervision; supervision difficulties; countermeasures

515

NRUKH TRE, AE/KR B 3 EE A Bl Al 7y 7R AH
i DRt 5 K BRI AT RN RIS B AR L AR
VEB S5 22 A 2> Dh e o SR AT KRR A T H LA
7N B R LR ( E LR P A 22 N R o T it T
Wk BERNA IR B B I BA 2R 56 AN /2 55 1 2 Bk,
/ISR AOM) TR s 0 A St o % T A8 R, B8 i
PGB Jr Y1 B AP A £ P A B 22 A R B R B A
ARE B O/ AR5 30 58 B, 38 I8 5 PR o 82 1) L s SR A
WUIR B IR T LIRS e 2R B /KA T
FEHSCER (1 AN BTG, Jo B B P A s MR 7 A R 1R
THESC R MIAT b R 75 A 1R (R S 1) SR, S P
R IR AR AR R IR N BRI T B
Ja B BN e SR N BT, X ) S T AR
ORISR L [, 2 R R S P A it
SEARTFBL @ fnse B s E AR, #iRKA T
FEREGG MR S, I SEBLAT FFEE AR o A SCRRA M BT/
PRI TR o B M B 9 W 1 0 A s 0 R S 8 Rk
5, LA ERTH KA TR B 8 K1 sl e KA
ERARBEAR R 52 %

1 NBKFITRRREREMNESRM

NIRRT R 10 o RS AR DR R i B S 4

20

R I Rt 75 T, R A R E AR o ARyt i
Tt V) — B0 AR A BRI KGR U H & BEAH
B3 9 ek K LA AEAS PR AR o A /N AR AR R 4
I BNEIR, (B RAEA AR B, IUH 21T
HORTTREA AR L 4EP R AT REsE N, EEEATRES| R %4
BeE o B I B AN BR T T R bt T2 S M R A
CikiE e R, B T BRRE A
AT, W OREE B BOM AR T MRS HE AT o £E/NRDKA RS
BT A B S SRR, i A R T
PR BOR B B AR 2 U5 T (¥ s 7, A B AR R A
55 FEOR R R R R A . LR R O RS, 3@ I R Ak R
HUUE, BEUSHA ORI C BLTHEOR, T RCTBITE 7R XU,
MM ORFEIH IR B AT - IRl A R IR,
TARAEAE A TR RENS S R B AL, TRE A5 LANGUR] 58 A
I H JE a7 SRt T SE OR R . B [ 500 KR TR %
GRIZHTIE N, PR S R A, AT RE T U & BHRIR 9
AR ASIBEROR . Bk, R/ NRKR TR Rt R, 5
B R g S A5 T O ELEL, I AN H IR AT 5
BEE USSR, MO KRR IS AT RO T IR

2 NELKF TR 2N EEE TEMNIFE R

FE/NR KR TR o B B v, A7 A5 2 SR A A
G, ECRBUN M EALHIAME A AT A U

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

LAAARTFBOR RT3 T8 R RN S e B A PR
il Bl 23N KR TR I AR AL TCVE AL 58 3 1 B R
W&, R E IR ARG 2T, B R RER A8 KK
FETE T AL EAT BT B BEARHEI , AT JIEEAE L A
B AR, JCHAE R T, BT IiH =58
SRR S B, R EREHR R . T
MR/, VP2 TRERAE S Se it BOoR ¥, A Il
BT B, X LAAT AR ) it Tt A ) T i ) R
JREE RN 53 1) T KT 22 7 0K #8030 H A Jo e
N Gk Z AR B8 o B I B TREBOR AT ) R A
A ANTITME LR IS A B T P f) i e B4k, 98 23 7KOR) I
FELE Ht TR A AR BE ™ A% 12 M T R IT , il TR BT
RANE BRI ZO TR 4 7 B, &R,
it THUAE BN, PR B L AN B2 BORAN L
0, SRZ AR, S ECCVE YA I IR A B R PR R A
[RCLHE .

3 NEUKF| TR E N EEE TR R

3.1 EESFEER

56 1 REAE L, S B v /N AR ACOR AR o A UK
PR FR 5 G B o BT o0 AR AR R LA A7 0 K A SR FE 2R
HOTTIE R, 2B ST A A ) R BRI RE , WA 5T SUAE
DR BRI AR A M S R . R B e rh, 2478
w R AR, SR AT B
FORLRIE L it 52t LA R R TES WSS S AN, TE— &
RGN PRAEAL SRR R o Dol O A B o) P 45 3 ™
AT, B AN 3R], I8 E 0S5 A E W
R A A B R R RE % I AL, R I 4 B
I, 325 R ST B2 2 e N7, T 57 B Ve e B Air
fi B 5 A N HEAT 2030, T AR AT B2 ) BA7 S AU 5

LKL, AT 380l it T B A7 R TN B3 B AL o

DO DR EERAT HROAT RS R BE R 2 S P IE N 28 ok
B, PR RS IR R TN, IS B 514
REVE BRI L. LhAh, ERIREEEIERE T, (5 SR
VAL RIS FIRE A TR, BRI St T2
15 S, DAIRES RS B AN AR 51 R TR R A

3.2 ISR B RAERE

TSRS H, 72 5 /N AR AR i A K
FER, TR, (il TR, SR EAOR
R TREFUR AP, 0 B H i TR R
PAR N B BC S 2 AN 7T, PRk, Zigs T R E A £
XERAR TR UL S BOR TR, 5835 MBS BAR R 2
S, FFBCE T ECRN B, B IREOARSCRF I e i R S IR
o BARN GIACERN B T AR BT TT 5, BN
BIR S 5 St 1, S B T2 A i THOR AT
TR R R RBE RO L RN, BORAN AT L3
N BOREE— it T R M 2 IEOVEREAT , AT Rdz

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

JR o I SRR MBS, il T AR AR ) R R B R
A, ORI SR i i . SRR, SRR T
B BRI 513, sk i B (0 S g .
un, EE T AN ISk AR SR R AT IS B
PR, T REREEURAETALE X,
Gb, 5 BAEARIE R B E R, NS, ®aet
HHSF SIS, EEHIES T RN TEREAR, WEH
ATV SRR AR T o X EEEOR T BEAEHS SRS 1 1
Dt T F2 A 5 e b, Bk AR, 3871 A B
MERMEE SHEARYE . &5, T LA ERRI S E 5
4y B, BRI TN R 78 0 BRI b G H AR ER
AT 2 G AT 2 1% R AR 22 T A P O 8

3.3 MEAF MR IEEIR

I ANA AR, 3TN ERLKF TR B
UK BIAZ 0281 2 — o N R HES) R 245 B TR It O
Jig, B, HE— SRR B EEIN, X T KR
TR H FR S, B R OCEBMIER . 48T, KR
TRETRH 3 T e 2 A AR R AR RSP A4 ) 1) AL,
FORAE/NBRUKF TREH, AN BBk 6E ) 58 BKF
X RS, WORHIPRE] T TR RN E . ik, MAA
gl BFRLEEZA AT, SHnEMLER,
TR E . FEENEARN R L, KR TR Z A
I, RS KR TREGE M 8 T UL R U %
o BRI, it AL ROARYE T H SERRFR SR, FHIE AR ARG
T R ARN G, FFAIE N R EERE I BARE I
Wlgx, URTHHE N R FAGE /7. e BRI, =205
WAHARBIHTES), AMLGEB I AN A T RE T, E6E
SR ARATT A0 5 R RN SAT I, AR AR AL A N SR A $
MR A 5 T AR HE AT AT 55 7EANA SR 5 TH, BT
ANELKAR) TARIE 198 4 BRI, 8% ekt 5 KR m H
FHIFI BT B2 . A, R PEBUR RS i 2R H,  BAR
FIFEAENA . B0, FEALERME TS . A2 DL A
TH 750, Reig s i TAWR T3 5687, i
SRR AT T8 K. RIS, TAEIREE 54624 1R
1, BB S R KR TR TAE,
M T3 R 58 FIBAR FIBN ™ o Bhdh, AA B0k R ST,
SRR, EoREE, W RN SRR
FHAR, GEEENA, WK S5 T, T
AT B AL, B0 CRAEEAL A A BB 78 I T KA P R 4%
AAER, MR Bk TAE BRI &

3.4 RITEEHER

I 55 ] 2% KR 7K ) A 1A AT 55 R L A /K R TR ) S
Jiti, TR R W AT 45 R BE A E IR, K EEIE A\ 7
KRR 48 TAE 7 20 CBRR R A LI B 24 BT TAE TR, i
B IRARAG IS BB AR TR B e R U i — P
PERUCRFN IR KA B0 15 - 15 B2 B AR LR

21



@f VISER

KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

B A TAR B X KT 1, BATEEERE | (5 B AT
REERSA, BRI AT Ay LA R B 7 e e, 5% sk
BULAREAE B CRE RS B0 e R AR L T8RS 70 Ak
B, A 2 T AR S RE S ORI v R S, 7 B
T L BOR P A BOKA TR p B BT 6, 25K
ZoP B BA TR TRAE B AR PR (S S OE Ao &
EEIILE R, TR TR Sl
WEERSTEEEMES, NGRS,
TP B0 DR AT R A s, Fpra A, SR
MBS B B A A S ANIBTAR /N AR ORI TR o M 1
FRACE BT, SR RO, RN KR TR
W8 TARACE AW & o

3.5 FEMEER

4 A AR $2 TH /N KR Ao B B A UKo
B S b e B AL o B AU DU TRE SCR R A7 5 )
B, SERX I 2 RE R ARG B HEEE, AR

BIRO T e B SRR 5 P SRR - AR /NIRRT R,

PG B A B A AT A BN, 20 Tt R AP B
T, R A RRIAE I SR RETMTRE T R
JEE R G B A4 B T R DR AR R AR B Rk
W S, MYmEENMEERE, Sk REH
RV A B o KR TREIT H R S BE, B 23 5 4
RERE, MIUH R BRI S R S B B
(RIPA SCRY, #RRIE R R G AORS 58, DL DR AR 2415 41
REIE I3 24 RO - BETHIRIAR it 05 56 B
Bl TSR AR SO B AR A RSO IE B R, A%
FEIE AT 70 A7, ORI DI e B S SRk . X
SR AR 5 TR VT Al 5 21 i ) AN S o2 T H
%2 57 STV B DL D 3%« B (5 RALEOR AN
W Je , A G I AR B RY S B g O TG A2 H g G
MR BB R, b, NHESRI RGBS .
KPR TREI AR S, BN o i A 58, AL 583
MRS E B R GE, ASKBUAS S AR AP AEd L S RE A A3l
W BUAAE R, R IR ST BACR, I H S
BN DA RIS RE S 3R ISR e L858 5 PR I i 8,
1117 SE WL SRS HE 5 e R R o o A A DR A SR A B 2

22

PERFERS, BIRREE S 224, FfEEREZ. fT
KA TAEDUE V2 HARTT R Wik B4R T4,
W RO B, ERREEA™, (5Bl E KM
IR A8 0, 2 T S e R G I 0t R b [
I, DAZBUEE ST AR A (A I PR TR, B DR BUES B & 4,
B 1R 22BN G107 ) B o e AR TR, Dy
PYGE TR R KRB, B8 AR AR AR, S 2%
P E SO, ISR E E IR 2 R i i . SR T
N5 IR LRSS &, BT B AT 5 00 o 8T T
H RS 2R 1 A THI B 1% , W87 10 Jo 2 A B 1 80 R 8 e A R
TR Yot 1 e o DA St o 9, s B4 [ 5 e A T
R S A SR S R E RS, AT B SR
it Ik P R AR BAR BT, e S B SRR R it o

4 H5iE

ANBUKF TARR R S R, TEM R LR E . 32t
TR A B T RE A SR T T, B TRIZ I o RAEETE
RSB, FEENANRRRA R W TR
T BE A A S — R AR, (R I N s i B R e SE 3%
FARE L ST AN BMEZR A HEHE B H DL Sk
PY S B, IX S ST RE 08 RO, o I
AT DR T . REERR, & B e AR TR %
ORIETE IO AIER . 45 G UAVE B AR T,
FREATIR R S 90k, A BT B AR R IR, MRS T
CAAS T HERE , /N KR TR B e o e B S AR,
HAEZN K FNAT M ) PTHELR R

(&% 3cik]

[1]skZE NAAFIRREREEE TEHEAS X
Fa A [J]. (R 5, 2020, 10 (10) : 121-122
(2] ki, /NAUAF) TA2 i & o B & 2 17 & Bl AL 5 X SR
R [I]. B AL AR A4, 2021,49(12) : 231-233
[B1RBEL, B3, MARE. RBNEAFNIRFERE
TR Ry B AR R [T]. R REEZ K, 2015(8) : 296.
[4]7E%. ARNBEAFAIRREREEE I FEEFF
T 9] AL R T AT [T, BHRORC, 2017 (22) - 159.
EZEA: 2FEA& (1987.3—) , Bl E#&k: LAEME¥
R, YEBBEM LK. FAFNITERELL T,

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

F Z KA AR B B B A B ) LR A SR 2 A

AR E A A RN S, #d K 410000

(ML F &, AR R AKA R OH LSRN, REKF TAEGERAEREY K, BE T REKA, ERR R,

BRI, MRKEESAE R, AR TRAEKRERLE >S4, REG AN, RUKTRERE 7@ LIEELEX

TROER. REEFGATTRELY, BFEFNHORTE, RIHRZRGLERARR S ERZIERGTL, 3

ARBARFEF LHATALRF, FEAR, B, FRFENAORLE, PEYRT LEGEAFS 5L AN, Bk,

A EAA TAEG R IR R, BAUETEA T OB 5IEH, CRA ST AA TALERARTE AR 2k 09 K 42 P A

[REmI A B AA T4 ReFE: PELHME

DOI: 10.33142/hst.v8i2.15567 hESES: TV6 SCRRARIRAD: A

Analysis of Problems and Improvement Countermeasures in Quality Management of
Grassroots Water Conservancy Projects

PENG Yu
Hunan Songya Construction Group Co., Ltd., Changsha, Hunan, 410000, China

Abstract: In recent years, with the continuous investment of the country in the construction of water conservancy infrastructure, the
scale of grassroots water conservancy projects has been continuously expanding, covering multiple important fields such as
agricultural water conservancy, irrigation systems, flood control dams, and small reservoirs. These projects play a crucial role in
improving agricultural production conditions, enhancing disaster prevention and mitigation capabilities, and optimizing water resource
allocation. However, in the actual construction and management process, due to the imperfect regulatory mechanism, complex
construction technology requirements, and insufficient quality management system, some projects have obvious loopholes in quality
control, leading to problems such as leakage, collapse, and piping, which seriously affect the service life and safety of the project.
Therefore, optimizing the quality management system of grassroots water conservancy projects and strengthening supervision and
control during the construction process have become key issues that urgently need to be addressed in the field of water conservancy
engineering construction.

Keywords: grassroots water conservancy engineering; quality management; problems and countermeasures
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Analysis of the Application of Stone Throwing Revetment in Chaohu Lake

ZHU Chuangiang
Anhui Xuancheng Jinchuan Hydropower Engineering Co., Ltd., Xuancheng, Anhui, 242000, China

Abstract: As the fifth largest freshwater lake in China, Chaohu Lake has long been constrained by the erosion and ecological
degradation of its bank slopes, which have hindered regional sustainable development. This study focuses on the unique hydrodynamic
coupled erosion environment of Chaohu Lake and systematically conducts research on the application of stone throwing revetment
technology. By constructing a three-dimensional stability analysis model, the synergistic mechanism of stress diffusion and energy
dissipation in the riprap layer was revealed, and an innovative composite structural system of "main skeleton network+ecological unit"
was proposed. Engineering practice has shown that stone throwing revetment increases the anti sliding safety factor of the bank slope
to 1.48, increases biomass by 3.6 times, and improves landscape coordination by 82%. The study also identified key issues such as
stone migration and ecological matrix development inhibition, and proposed targeted biomimetic interface treatment and intelligent
maintenance strategies. By integrating Beidou monitoring and digital twin technology, a "perception prediction repair" full cycle
management system is formed, providing theoretical support and technical paradigms for lake management. The research results have
verified the applicability of riprap revetment in complex water and sand environments, which has important practical value for
promoting water ecological restoration projects.

Keywords: stone throwing revetment; Chaohu Lake; digital twin technology
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Innovation and Application Research of Modern Water Conservancy Canal Cleaning Technology

XU Huiping
Xinjiang Hami City Yiwu County Weizixia Township People's Government, Hami, Xinjiang, 839304, China

Abstract: Water conservancy canal cleaning plays an important role in water conservancy engineering. With the improvement of
environmental protection and water resource management requirements, modern water conservancy canal cleaning technology
continues to develop and innovate. The article summarizes the innovation and application of current water conservancy and canal
cleaning technologies, focusing on the application of intelligent, automated equipment, and environmental protection technologies. It
analyzes their practical applications in reservoirs, rivers, urban drainage systems, and agricultural water conservancy. By analyzing the
current status and challenges of technology, the advantages and disadvantages of improving canal cleaning efficiency, reducing costs,
and environmental protection were pointed out. The future development direction of technology was also discussed to promote more

efficient and sustainable water conservancy canal cleaning work.

Keywords: modern water conservancy; canal cleaning technology; technological innovation; technical application
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Analysis of Safety Management and Quality Control in Water Conservancy Engineering Construction

GAO Xiaolong
Xinjiang Tajian 359 Construction Engineering Co., Ltd., Alaer, Xinjiang, 843300, China

Abstract: Water conservancy engineering is an important infrastructure project that is related to the national economy and people's
livelihood. It has great help for the development of transportation and agriculture, and can bring great economic benefits. In the
construction of water conservancy engineering, due to the complexity of construction technology and the difficulty of construction,
safety hazards are easily formed. In addition, during the construction process, due to the large scale of construction, many construction
units, and complex construction methods, it can also have adverse effects on quality control work. This article analyzes the importance
and problems of safety management and quality control in water conservancy engineering construction, and on this basis, explores
safety management strategies and quality control strategies separately.

Keywords: water conservancy engineering; safety management; quality control
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Analysis of Ecological Slope Protection Engineering Technology and Application Effect in

Tianchi River Basin

LIU Peng
Yichang Changle Urban Construction Investment and Development Co., Ltd., Yichang, Hubei, 443413, China

Abstract: The ecological slope protection and water restoration project in the Tianchi River Basin has implemented a series of
ecological governance measures to address the problems of water pollution and ecological degradation in the basin. Key technologies
such as water restoration, sewage pipeline treatment, river dredging, and buffer zone restoration have been implemented to improve the
ecological environment of the basin. The total investment of the project is 52.3003 million Yuan, covering 15,945 meters of ecological
slope protection, 83,115 square meters of water restoration, 4,795 meters of sewage pipeline treatment and other projects. Through
multiple technological measures, water quality has significantly improved, aquatic habitats have been restored, and soil erosion in the
watershed has been effectively curbed. The implementation of the project not only enhances the ecological function of the watershed,
but also provides support for regional sustainable development. The innovative application of ecological restoration has provided
valuable experience for environmental governance in similar regions, ensuring the long-term improvement of the ecological
environment in the Tianchi River Basin.

Keywords: ecological slope protection; water restoration; river management; ecological restoration; environmental protection
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Research on the Impact of Soil and Water Conservation on Ecological Environment and Its
Sustainability

ZHAO Shimei !, WANG Ziong?
1. Jingbian County Soil and Water Conservation Work Station, Yulin, Shaanxi, 718500, China
2. Jingbian County Urban and Rural Water Supply Safety Service Center, Yulin, Shaanxi, 718500, China

Abstract: Soil and water conservation, as an important measure to control soil erosion, plays a significant role in ecological
environment protection. In our research, we deeply explored the positive impact of soil and water conservation on ecological
environment improvement, as well as the methods and strategies followed to ensure its sustainability. Research has found that soil and
water conservation measures can effectively improve soil texture, reduce soil erosion, and enhance land use efficiency, thereby
contributing to the improvement of the ecological environment and the protection of biodiversity. Meanwhile, through our research, we
have found that while implementing soil and water conservation projects, we need to pay attention to their sustainability and
sustainable development. This requires us to establish and improve relevant laws and regulations, increase investment in science and
technology, promote technological innovation, and implement sustainable soil and water conservation projects based on technological
progress and management innovation. In addition, active participation of the people, ecological education, and raising environmental
awareness are also important ways to implement sustainable and effective soil and water conservation projects and move towards
sustainable development. This research result provides scientific basis and reference guidance for soil and water conservation work,
and has important reference value for China and other regions in the world when facing similar problems.

Keywords: soil and water conservation; ecological environment protection; soil improvement; sustainability; laws and regulations
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Research on the Impact of Soil and Water Conservation Measures on Water Environment in
Ecological Restoration Projects

JIN Chong
China Geo-Engineering Corporation, Beijing, 100091, China

Abstract: Ecological restoration projects play an important role in improving environmental quality and restoring ecological functions,
with soil and water conservation measures being a key component. Effective soil and water conservation measures can reduce soil
erosion, improve water quality, regulate water volume, and promote the restoration of aquatic ecological environment. The article
explores the role of soil and water conservation measures in ecological restoration projects, analyzes their impact on the water
environment, and also points out some problems faced in practical applications. Finally, this article provides an outlook on the
optimization and future application prospects of soil and water conservation measures, aiming to provide theoretical support and
practical reference for the implementation of ecological restoration projects.

Keywords: ecological restoration project; soil and water conservation measures; water environment; impact
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Key Points of Agricultural Water Conservancy Design and Strategies to Improve Irrigation Efficiency

JIANG Xingpei
Hami Tuoshi Water Conservancy and Hydropower Survey and Design Co., Ltd., Hami, Xinjiang, 839000, China

Abstract: With the development of social economy and the increasing improvement of people's living standards, research on the
development of various industries is constantly advancing. Among them, agricultural production occupies an important position in the
development of the entire country. It not only serves as the primary industry of the national economy, playing an important supporting
role in the national economy, but also as an important strategic material for people's livelihood, which is the foundation of national
development. As an important infrastructure project for agricultural production, agricultural water conservancy engineering plays a
significant role in increasing agricultural yield, income, and sustainable development, and should be carefully studied. The article
studies the planning and design of irrigation in agricultural water conservancy projects, analyzes the current status of design, elaborates
on its design principles, and based on this, seeks targeted measures suitable for current social development, in order to solve the
problems in irrigation planning and design of agricultural water conservancy projects.

Keywords: farmland water conservancy; design points; irrigation efficiency; efficiency improving; strategy
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Optimization Design of Complementary Solar and Wind Power Generation System

ZHANG Hongyang
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: The complementary power generation system of solar and wind energy utilizes the complementary characteristics of two
renewable energy sources to enhance the stability and reliability of power supply. This system can fully utilize the energy advantages
of day night alternation and seasonal changes by reasonably configuring solar photovoltaic and wind power generation equipment. By
optimizing the design, a strategy based on energy management was developed to effectively balance power generation fluctuations,
and energy storage technology was utilized to solve energy storage problems. In addition, the application of intelligent scheduling
systems makes energy allocation more efficient and accurate, reducing energy waste. The optimized system not only improves power
generation efficiency, but also significantly reduces operating costs, providing technical support for the large-scale application of

renewable energy.

Keywords: solar energy; wind energy; complementary power generation; optimization design; renewable energy
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Research on Improving the Performance of Wind Turbine Blades Based on Advanced
Materials

HUANG Zhigiang, WANG Yuehui, JIANG Shixing, TONG Xiaogin
Hebei Branch of Huaneng New Energy Co., Ltd., Zhangjiakou, Hebei, 130705, China

Abstract: With the increasing demand for renewable energy worldwide, the wind power industry plays an important role in the energy
structure transformation, and the performance of the key component of wind turbines, the blades, directly affects the power generation
efficiency and service life. This paper focuses on the application of advanced materials and studies the performance improvement of
wind turbine blades from two aspects: material property optimization and structural design enhancement. Through research, the
introduction of advanced materials can not only significantly improve the fatigue resistance, strength, and corrosion resistance of
blades, but also enhance the overall efficiency of wind turbines by reducing their weight. This study provides scientific basis for the
selection and optimization design of wind turbine blade materials, and provides reference for improving the comprehensive
performance of wind turbines and reducing maintenance costs.

Keywords: wind turbine blades; advanced materials; performance optimization; structural design; fatigue resistance; material selection
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Analysis of the Role of Boiler Combustion Optimization Technology in Improving Thermal
Efficiency

HU Yulong
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Boiler combustion optimization technology can significantly improve the thermal efficiency of boilers by accurately
controlling factors such as the air to fuel ratio, combustion temperature, and combustion chamber design during the combustion
process. The optimized combustion process can reduce energy consumption, lower emissions, and improve thermal energy conversion
efficiency. The application of combustion optimization technology not only improves energy utilization efficiency, but also reduces
environmental pollution, which is of great significance for energy-saving and emission reduction. Through reasonable technological
transformation and operational management, the thermal efficiency of boilers has been significantly improved, energy use has become
more efficient, and both economic and social benefits have been enhanced.

Keywords: boiler combustion optimization; improved thermal efficiency; energy utilization rate; energy-saving and emission

reduction; environmental pollution
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Application Analysis of Anti-seepage Technology in Water Conservancy and Hydropower
Engineering Construction

FANG Wei
Ningxia Zhongjian Wanxi Construction Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: Leakage has long been a key concern in the construction of water conservancy and hydropower projects. With the
popularization of the concept of safety production, construction enterprises need to focus on the construction status of water
conservancy and hydropower projects, strengthen capital investment and the application of advanced anti-seepage technologies, in
order to improve the overall level of water conservancy and hydropower project construction. This article will take the construction of
water conservancy and hydropower projects as the research object, and explore the application of anti-seepage technology in
construction, hoping to ensure the stable and reliable operation of water conservancy and hydropower facilities.

Keywords: water conservancy and hydropower engineering; construction; anti-seepage technology; application
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Research on Mechanical Vibration Monitoring of Hydroelectric Units

WANG Qilong
Bikou Hydropower Plant of Datang Gansu Power Generation Co., Ltd., Longnan, Gansu, 746412, China

Abstract: Hydroelectric units, as important energy equipment, not only play a core role in the process of hydroelectric power
generation, but also are crucial for the stability of the power grid and the security of energy supply. The stable operation of the unit
directly affects the power generation efficiency, load regulation capability, and reliability of power supply. Therefore, real-time
monitoring of the mechanical vibration of the unit can not only detect potential faults in a timely manner, but also provide important
data support for optimizing maintenance and management decisions. Through long-term accumulation of monitoring data, not only can
the operating trend of the unit be analyzed and the health status of the equipment be predicted, but scientific basis can also be provided
for the reasonable arrangement of equipment maintenance cycle and replacement, thereby significantly extending the service life of the
unit, reducing the failure rate, and improving the overall power generation efficiency.

Keywords: hydroelectric units; mechanical vibration; monitoring technology; fault diagnosis; data analysis
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Research on Key Technologies for Concrete Construction in Water Conservancy and
Hydropower Engineering

BAO Huayan
Guangxi Zhangyi Construction Engineering Co., Ltd., Nanning, Guangxi, 530000, China

Abstract: As an important representative of Chinese basic livelihood and municipal engineering construction, water conservancy and
hydropower engineering has significant impact on people's lives and development, and is an important component of Chinese modern
construction industry. Concrete construction technology has the technical advantages of high stability and long service life. The
application of concrete construction technology in water conservancy and hydropower engineering construction has important practical
value for the development of engineering construction. The article summarizes the technical importance of concrete construction
technology, and comprehensively analyzes the key points and practices of concrete construction technology in water conservancy and

hydropower projects based on practical experience.

Keywords: water conservancy and hydropower engineering; concrete construction technology; technical measures
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Research on Construction Technology of Foundation Treatment for Water Conservancy and
Hydropower Engineering

WU Yufeng
Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: As an important component of national infrastructure, the quality of foundation treatment and construction in water
conservancy and hydropower engineering directly affects the safety, stability, and sustainability of the project. The article analyzes key
construction methods such as anchoring technology, prestressed pipe pile technology, drilled pile technology, and soft soil treatment
technology, and explores their role in improving the bearing capacity and stability of the foundation. Research has shown that
reasonable basic treatment techniques can effectively reduce engineering risks, extend service life, and reduce maintenance costs. At
the same time, geological conditions such as hydrological environment, soil characteristics, etc. have a significant impact on
construction and need to be scientifically designed based on actual engineering conditions.

Keywords: water conservancy and hydropower engineering; basic processing; construction technology; project quality
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Technical Difficulties and Solutions in Earthwork Construction of Water Conservancy and
Hydropower Projects
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Gansu Puxin Construction and Installation Engineering Co., Ltd., Dingxi, Gansu, 743000, China

Abstract: The earthwork construction of water conservancy and hydropower engineering is one of the key links in project
construction, involving a large amount of earthwork excavation, transportation, stacking and other operations. Due to complex
geological conditions, harsh construction environments, and improper equipment management during the construction process, delays
in construction progress and cost overruns are often encountered. This article first analyzes the main technical difficulties in earthwork
construction of water conservancy and hydropower projects, such as geological complexity and unsuitable construction techniques.
Subsequently, corresponding solutions are proposed, including optimizing construction processes, improving equipment efficiency, and
strengthening on-site management. The effective implementation of these measures can improve construction efficiency, ensure project
quality and safety.

Keywords: earthwork construction; technical difficulties; solutions; water conservancy and hydropower engineering; construction

management
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Analysis of Key Technologies for Power Design in Smart Grid

XU Huadong
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Smart grid technology is a trend in the development of modern power systems. It enhances the intelligence level of the
power grid and optimizes the allocation and management of power resources through the application of information and
communication technology. The article aims to analyze the key technologies of power design in smart grids and explore their
applications in power dispatching, energy management, equipment protection, and other areas. Firstly, the basic concept and
development background of smart grid were introduced, and the challenges faced in power design were analyzed. Subsequently, key
technologies in smart grids were explored in depth, such as advanced load forecasting algorithms, optimized design of dynamic
distribution networks, and intelligent monitoring and protection technologies for power equipment. Finally, the difficulties and future

development directions of technical implementation in smart grid design were proposed.
Keywords: smart grid; power design; load forecasting; distribution network; equipment protection
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Application and Development of Relay Protection System in Smart Grid

HAN Jinyi, CAO Ziyuan, ZHU Xiaomei
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: As an important development direction of modern power system, smart grid plays an increasingly important role in the
stable operation of relay protection system. The article elaborates on the application of relay protection systems in smart grids,
analyzes the challenges and development needs of relay protection systems in smart grid environments, and explores the latest
developments in relay protection technology and its prospects in smart grids. The article focuses on analyzing the adaptability,
functional integration, and integration of information and communication technology of relay protection systems in smart grids, and

proposes new relay protection methods to enhance the safety and automation level of the power grid.
Keywords: relay protection; smart grid; automation; information and communication technology; development trend
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Brief Discussion on the Influence of Cooling System on High-voltage Inverter

DUAN Xiaohui
Anyang Iron & Steel Construction Co., Ltd., Anyang, He’nan, 455004, China

Abstract: This article mainly discusses the importance of cooling systems in the operation of high-voltage frequency converters.
Firstly, the working principle of high-voltage frequency converters and their wide application in the industrial field were introduced.
Then, the impact of cooling systems on the performance, system reliability, and service life of high-voltage frequency converters was
analyzed in detail. By comparing different cooling methods in detail, the importance of selecting suitable cooling systems for different
frequency converters and usage environments is explained. Finally, it emphasized the necessity of daily inspection and system
maintenance of the cooling system to ensure the normal operation of the high-voltage inverter.

Keywords: cooling system; dissipate heat; high-voltage inverter
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Analysis of Fault Diagnosis and Safety Maintenance Techniques for Mechanical and Electrical
Equipment
HUA Dexian
Western Branch of PipeChina Group United Pipeline Co., Ltd., Urumgi, Xinjiang, 830400, China

Abstract: With the widespread application of electromechanical equipment in industrial production, its fault diagnosis and safety
maintenance issues are becoming increasingly important. The article provides a detailed analysis of fault diagnosis techniques and
safety maintenance measures for electromechanical equipment. Explained the common types of mechanical and electrical equipment
failures and their causes. Introduced the current mainstream fault diagnosis technologies, including vibration analysis, thermal imaging
technology, acoustic detection, etc., and compared their applications. Analyzed the safety maintenance management methods for
electromechanical equipment, such as regular maintenance, preventive maintenance, and status monitoring. Explored how to improve
the operational safety and reliability of electromechanical equipment through technological means. By comprehensively applying these
technologies, the service life of equipment can be effectively extended and production efficiency can be improved.

Keywords: mechanical and electrical equipment; fault diagnosis; safety maintenance; vibration analysis; preventive maintenance
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Research on the Application of Electrical Technology in Power Design

CHEN Tengfei
Hebei Energy Engineering Design Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: Power design plays a crucial role in modern society, and the application of electrical technology directly affects the stability
and efficiency of the power system. Through the design of high-voltage and low-voltage power systems, the construction of smart
grids, and the exploration of new energy grid connection technologies, various innovative solutions for electrical technologies have
been proposed. By adopting intelligent control, automation equipment, and green power design, the reliability, sustainability, and
economy of the power system have been improved. In addition, corresponding optimization measures have been proposed to address
key technical challenges in power design, such as equipment compatibility, system security, and standardization issues. Research has
shown that advances in electrical technology not only drive the development of power design, but also promote the improvement of

energy efficiency and the achievement of environmental protection goals.
Keywords: power design; electrical technology; smart grid; new energy grid connection; automated control
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Research on the Application of PLC Technology in Electrical Engineering and Its Automation

Control

XU Ruidi*, WANG Yuanzhi, HAO Yun, LIU Jinshuo, ZHANG Yizhou
Changchun University of Architecture and Civil Engineering, Changchun, Jilin, 130607, China

Abstract: Programmable Logic Controller (PLC) is an important technology in the field of industrial control. Due to its flexible
programming, strong reliability, and wide applicability, it is widely used in electrical engineering and automation control. PLC
technology covers various functions such as integrated sequential control, logical operation, analog-to-digital conversion, and PID
operation, gradually replacing traditional control methods and promoting the modernization and intelligent development of electrical
engineering. The research focuses on the multi scenario application of PLC technology in electrical engineering automation control,
analyzing the practical value of PLC technology in optimizing control processes, improving system reliability, and exploring its

positive role in improving the level of electrical engineering automation.
Keywords: PLC technology; electrical engineering; automated control
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Research on the Application of Mechatronics Technology in Mechanical Engineering

DUAN Zigiang
Inner Mongolia Mengtai Buliangou Coal Industry Co., Ltd., Ordos, Inner Mongolia, 017000, China

Abstract: With the advancement of technology, mechatronics technology has gradually demonstrated its wide application prospects in
mechanical engineering. This study delves into the application of mechatronics technology in mechanical engineering and conducts
systematic research and experiments on it. Firstly, we have identified the advantageous position of mechatronics technology in the
design and production of efficient and intelligent mechanical equipment. Then, through simulation experiments, we have demonstrated
the unique advantages of mechatronics technology in solving complex engineering problems. The experimental results indicate that
mechatronics technology has achieved more efficient design, faster production speed, and better product quality throughout the
product lifecycle. Further research has shown that mechatronics technology can effectively improve the operational efficiency of
equipment, reduce equipment wear and tear, and significantly enhance equipment lifespan and recycling value. At the same time, the
use of mechatronics technology can achieve remote monitoring and positioning of equipment, improving the intelligence level of
equipment management. This study provides a comprehensive empirical analysis of the specific application methods and effects of
mechatronics technology in the field of mechanical engineering, aiming to provide useful references for researchers and practitioners
in related fields, and promote the widespread application of mechatronics technology in mechanical engineering and other fields.
Keywords: mechatronics technology; mechanical engineering; equipment design and production; equipment operating efficiency;
remote monitoring and positioning
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Application and Effectiveness Analysis of Intelligent Technology in Power Plant Water
Treatment Project Management

HUANG Guogiang
Huadian Water Science and Technology Co., Ltd., Beijing, 100160, China

Abstract: The application of intelligent technology in power plant water treatment projects has strengthened project supervision and
management. Through intelligent systems, real-time monitoring of various data during the water treatment process, such as water
quality, flow rate, and equipment operation status, can detect abnormal situations in a timely manner and make adjustments. The
application of this technology greatly improves management efficiency, reduces manual monitoring errors, and ensures the continuity
and stability of water treatment work. At the same time, intelligent systems can automatically generate reports to provide accurate data
support for management personnel, which achieving more scientific and refined supervision and management.

Keywords: intelligent technology; power plant water treatment; project management; technology application; effectiveness analysis
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Research on Fault Detection and Analysis of Yaw Bearing in Wind Turbine Generator

KONG Dengfeng
Shenhua (Laoling) New Energy Co., Ltd., Dongying, Shandong, 257000, China

Abstract: In the context of global energy transition, wind power generation, as a sustainable and clean energy source, is one of the key
components of wind turbines. The yaw system is responsible for ensuring that the cabin automatically adjusts to the optimal wind
direction to improve power generation efficiency. In this system, yaw bearings play a crucial supporting role, carrying the weight of
the cabin and transmitting loads. Due to the long-term operation of wind turbines in harsh environments, the yaw axis is subjected to
significant loads, resulting in frequent malfunctions. With the increasing frequency of equipment failures, how to effectively monitor
the health status of yaw bearings has become an important issue in the wind power industry. Real time monitoring and fault diagnosis
of yaw bearings are particularly important to improve the operational stability of the unit and extend its service life. The article
explores the working principle, common types of faults, and current status of fault detection technology for yaw bearings, aiming to
provide theoretical support for wind turbine fault prevention and management, and help the sustainable development of the industry.

Keywords: yaw bearing; fault detection; vibration analysis; time frequency analysis; machine learning

515

WA KA — R R T AR RN, IEAE 4
BRYE FE NI L GERER, O REIR G e T PR B 7
RN, R ATLZEL 8 T 5 R 55 1 AR5 5 A T g
8%, FEURATIRVE R QR IR i 2 5 . (R
PR AR AU PRI R, AT FEUFHLLEE,
s E A . HEIEN 2R 2R, AR AR AR
BT B, W A AL ARGy ik
BN, HMELANINT R IR IIEAT 260 IR, BEEIRSI
B P RS A INAEL FEE MEISE BRI, XL P e
Kl ARFAF 3] T — @80t RAE I, mTAMNBT P g
SOoRTE, QAR R DRSBTS RSB T

1w AR TERE SRR R

1.1 {RABHAR S S ThRE

P i b 7R AE ) R FENLZEL R i R e bl B
ZIER, EERTSCENUNE, JESCBUXAE K B 3% .
L H R MR TR ATRE R AL, 8 R
TR BAAAT L, DL ORAIE B 4% i 75 (0 5 P 5 T 1V o i AU ol

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

R AL CAT 55 AR 52K B N7 TR R B G (RIS R R
b 85 2 ik g AT DR X R ATLZELAE AN ] XU 2% A T 4K
IRREMB R REIZAT o BEAL, AT AR OE 75 2R B 1 TR
WS diE, PUERN R 2 2 ARSI .

1.2 {RABARMIZITIMNE S B R FE 2

ALl A& AR T AR IR R O %, B R 1R
T S5 XS 95 25 A XA BT A A AL i e S
M FEtE, EEAFHUTILE: OMEIET . KR
BIORENER, BOERMLR A Z R, T E AR K
PEIIVEARTY, HET AL IE R BT . @EEAR: %
EH ISR A B R T T s T AN 2 R e A D B AR
PO R  SBE G R e R I P RN B0 < R UKL
S TR 7R R B A 110 71 A 5 £ e DAL 3R UL e 1
ARIZA . @FFEHREAL: 47 phi BRUERL (R 1T g
Bl S AN, AT S Ml T At 7 ) I T

1.3 {m A e A A B B 2200 (R R 0 A

i AT b 7 FR) 5 8 32 2 73 T R 2R KD 20, B s A
FALAERDBFI 73 0 A P SR RS B AT 1) o A 5

99



@f' VISER

KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

HMEFR RS (Cr) FESE, WTRESEEIEARE, B
R ARt 7 RO I B P o TR AN S D e AR R T B 4, HE %
G 9% 57 F T SRR B e 2 . KWLAImER . 1217 (A PR A
SR W HOR TSR . O T B DRl AR KA E 12 AT
WAIRAE LT B 70 70 25 REA R 3 . I RS BE L TR SR 1
DA 1 ) A H o B S B R 2R

2 BIBERL IR AR ERiR

2.1 IRFMESHITEA

RBNAE 5 70 Wt A S8 I SR 0 o R 32 AT 3 1
PRBNE T, T LA R W s AF DG R AE A% o 5 L 1)
PRI 73 M1 792 BT I 3 A AT 3 BT R S A3 o B
S ATEE T ERSE S I T IRE S SR, RO
S R ) R PR s AR 4 b ) 3 3 1 L P A 4 R 3
S AR RS, IR SERCH R e, T
WA SR T S5 A T IR SIS 2, B
A MRS S, RN B R (S

2.2 ERSHEAR

R A S — s i A B AR} P AR Y v A
PEBEAE SR MRS &« 9% 55 RITE AR 1 71 %
ARAEX N R BRI A B 1 RS, (HE R 5%
FUSMRUEFE T, SRR I AOAERAE™ . N T B
DURERE, 38 45 G5 5 AR EEIAR, /N A4, s e 5,
SRIGER(E 5 AT EENE, R R R R I 52

2.3 BESBRENFEA

ok FEE M 000 O 2 A A R 0 A o A U
S A R R A R A A B A ) A, R
Sl A R AL RT DL U B L2 PIRES . 4, @ity
M A FEATL I T A H IR AR A, R R (A1 B VAot Ot 00 2l 7 1
BEIRAS o 2 FELIL IR Bl 5 I, R AR SRR il AR A7 A6 Y 7E 1) R
wEB TR — PR,

2.4 HMMEXEN X

B TR LIRS AEORS . WRE S R IR AN,
A 22 T FL ARSI 7 325 0] FH T O 0 2 7 B 2 T« T
EEFERACAZRI . AN ABUR S TS, R OTIE
HAE AR A B, RS AZAS I AT DA AR Fr K
RMWIHHIBA, FREERIRGG ARG el 1
ey 7R R THD R e 5 2 4D R 05 P88 v s YR 23 BT d I 43
TERE I R 1 A SRR i, RS SR AR R B R . TR
SEBRSL R, AR BRI HIZ AT, WSS
ZREABATSEERI, DR Es Wi S AT vt

3 miniHRMERNERS AL

3.1 {RARAHARME (S SHHEIRE

i A 2l R A R A Y ) S B 2 — 2 WA T R 1 4
I, X — i PR ARSI B B Ok R B s W i P . B
WARHE, W55 MIME. B RE. RESEER T, 6
5 200 I AR 2 5 11 28 A A T e o 3k 2 BN SRR AE 11
ST, REREHE RN S5 1 B I S M RN AR oAk, AT
PE BB A M ) R G . S I T AR B, AT B 0

100

TS S R IR A AT o 0 3 3 Rk {ef L -4
# (FFT), AT LA bR AE 5 00 000, S Rl gy S 3L
WEAE RE S 20 A1, T TR HE i 7 B (R AR R AE o el T
P ATk 7 B A S AR AT 2R B P AR A 2 AT R AR
I 3503 W e AR AT AT B T L /N A A5 v g T
YNBHAZHRAS 5 1 R FARRAE , TR /N AR e, il
I FRAE T R AR RIS AT DURS HESR IS s 2 A DG 1
R E SNBSS, T R s M B 12 W 1) R 0 S5 v i 1

3.2 EFHEBEIMHEDFLIER

3.2.1 RS TAb #E

BN R A ST 7y A () AT o 7R ST I
Firh, @ AL RS R S AT A RN IR S
KRGS o SR, REHIEHE 52 20k 75 AT 5
Wi, DR RO E AT TR . (S 5 B MR A
EEECE AR, XA BT BRI S S AL AR ZE I
T4 deAh, JEIIE— ARG S, T DA R AN 2 AL
BT R EE , TGS AN [FIRFAE T LAYEAH A RUBE R
TR L. TEE S PR RS, o BEPriz e
BT 0TI B AT A R ), AR BT S5,
T A J5 SR RS EURS RS Y1 S bt P S (B S

3. 2. 2 R IR 5L

FIEE R PR 4E 5 4T AR B OB RA T - 3 T
RHE IR 7 10 ELHE 32 o o AT (PCAD A JRFAE T Bk (RFED.
I PCA, THARRIEAR B TR A6 R, PR B
RTT RS, ISR e R 48, R CR B
NREERIE B T RFE 8 R ST UNGEAY, ZD 5| BRARLEAL
FB/NRHIE, MIRHESE . eAb 5 RS E
T AR B AT ) SBREAE, REAS U S S
YIRS IIREE . A RFEAEIRA TS T I SBURFIE Cnl
VAR DR 7~ i) SIIRHE CanEAmEAE D) DA
RHIE (WVNEELRERD), X EURHIE A G SR AR 2 ST IR
BETHREN, BRI 2L R mrs S HE .

3.2.3 BRI 556

TERHIEAL 2 5 s HLas 2 ST (I 25 5 50 A
B, SCREFIENL (SWD SEEHLARM (RF) 2 AN LI
BROYHED . SM JEI A% R B AR 38 NREAR R AR 2R )
W, REREASTRI A R 20D T . BENLARMR I E T 42 il R vk 5
PRI, S5 TR SRR, b T A R . 7R
SEMMAII GRS, HZ RS I8 @ 38 IAIF R A -
TR IR E RIS A R R
TRVESERE, KSR, BEZE K F1 A6, Res e
RN, DR R AR SRR H A R S T et

3.3 BTSN M RSB 77 5%

B 55193 BT 77 2388 1o A5 5 ] B 7 B 3 A o AT
fER, REfs AR R IE RS 5 1R . DR 54
AR AR M (EMD) 2 W A 2 il LA 2% P IR 4520 #7512
AN L AR IRAE 22 4 HEAR A3 M () B L, Ik — Ao
S ARAE 5 BLaY » RENEAT AU B A A i e 1) 22 ROBEREAIE

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

1M EMD MBI 5 5 0 i — RV k% (IMF),
ML AR LR M AR RS 5 I Z A 0T = — )21 IMF
AR TS5 PR A 5y, R A IE & F R 23 A 52 4%
IS 5 o /N AR 5 EMD A5 A, AT LA T HHL
A S A SRS A0 A o BRI AR AR ASHRAE , i
FRPRE AR SR AL T IR S (1 ER AR

4 W5

4.1 KWHFRGIT

4.1 1 MR EHEE

SERGF & R AL RS B R E R G 5 E 5 ik
PRZ RS, A& SER RES A ZFE S MEET) . SFERLE
T =R LIRSS . TSRS TR AR, fes 4
T WS AU AR S A TIRAS o R RLIERE 1, SEIGBIRL T AN
A T CANIE R I8 AT BER . 280 LA S Fhia 7264k (i
B FdD, AIMAZRL T 2R ToUE 5 505 .

4. 1.2 SEG AT 55 R4

SERG B E T 2 PP E A (IR RITE L B Hem
2 S5RFERESITHE iR, &), fEaM T
BUT, RENAR IR T RN ST, A [A) 25 10 5% Al
RIERE . BRSNS H . NHRESRE, REHR
Wik B 20kHz, DM ESES . &id Matlab S5
L0 S TRAREE, AT T IEMIE SRS, BONIEE T
BRI S FE A

4.2 {RnGHAMPE K ES O

4. 2.1 ¥RENE FHRAE ST

X RAE B AR ENE 5 HEAT I 58U 0 047, KRIAS
) i R T IS 5 FEAR Ly PAPE R 225 B, 18
T P RS 5 32 BRI ARSI 7 (3G 0, 17 Bl 25 B
S ) 2 I v A o L TR B o K AT KR AE A S
RS TR AL T R .

4.2.2 INAURFIE SR GG R

TINS5 BT 2 R T, BEAE TR
BB I SRR BARFAE « SRIGEE R, 45/
B RFESR IO V2, TR RLX 4 TR 005 i T,
N Ay b 7 A s PR RS U R 4t 7 A R

4.3 Wi FER Xt ST

IS ARENE 5 8 P RS S RS A I
IRIPERE, RIS T VA MO RIS B B B
o JUIHARAENE 57 F T IR, IRBNE S AR I
BT, TR RS BARRT RS e U B AU o 25 i AT Ay
Wr 585 ] I 2 TR BRI 45 & 2 FiE S RHE, 151

A5 R 95%, UEM 7 AZ VA S bR B Hh i) R a1

5 HR5WE

5.1 MM AERN MRS S0

ST IRBD S5 A PR A I 5 92 BAT B K& F 1 fiE
i )2 N T A 2R T B A SRR B o SR, BESR AR
SRR, JF B2 B 2T AR %
PR TG BEAS L B R 2, REE RIS 5 7T RETCTL R

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

S £ L SRRAS s T T B R IS 4 R R = . R
EAZTTIEN TR IR R VE R AU WA
F R, BALEAL BT A BN S I AT AR TR — 52 B SR PR
P o P R BORAE AT IR ALY e 46 R T B s SR 30t vy R
B, IHEN T EE SR . (EE S
SRR, dmsmiswgs Rt 8T SR — A,
TR TR A U e A H R Tk i S S AR L

5.2 MIEISHIRE ST it

SEG LR 2% o IR B 23 SRR AE Wi 12 W 2 v
WS IR BB R RS FE , U AE W DA iR b,
R Z R 90%. B LRSI S B e Ab B, A5
RUMIERR A S AR 2 T 3 — B4R Tt . SR, BiAdvERe
(IR I KISR0 1 R i 25 DA G, e R AR AT
B B R b, YRR ) SRR JC ks T
B PRABE R AE S B 8 w0 o] S, DA Z0UERUE I 25809 e
%1 75 & PR SR T S Tl sk A, AR T HOE e o RHAIE
13 e R AEBORAEAL 73 AR T7 T R A% T B EAEH .
Wi, FRRTHHT (PCA) REREA SRR R4 R, 2Bk
TURIEE, Wi m it B8R I G o R B . RS K
ZHE G T LS SRR S TR Ak, (AL B
AN DB B SO, AT BeAEE —E PR . PRI, R
SR FRIRIE T8 N HR PR B THASE R St A [ i e 37 3¢ P 338 Y
R S A B 2 B i P e ) 5 T o

5.3 MEEREANESENX

AT FE T4 R s I 7 v A S R S A BT
ZHT S, RIS A X 2 K & TR LR IS I R 4
1B AL A% B, AmATe R (R RAS B s &
IR E S R F AR o I SR IS R AT R AR 1 IE A TIRAS
SRR, T LA, 25 B % I TSR, ek D (5 AL ]
IR B S TP TR R . 2GR E 55
PR S I BASHIN 7%, Rels X rg 3 it 5 n 4T
IR Iy 56 TR Reia e T, BT LA 2] 1w
FAR AR STHU AR AR (1 = R, R ARTHRISAL, I
PRAHES w77, XIS RE 8 LU i R AL
FAFRE ST, I FEARYES AR TS T B AR P RE

(5% k]

[11¥19% %. £ F CAE-XGBoost X B 4L 4 ¢k [ 4 o #F %%
[D]. BRVE: F1 2 T K¥,2023.
(214 &. R A & B ALA 3k 3 18 0 AT & 15 4T 14 66 1T 66 4
7 [D]. Ak b A K% (L), 2024.
[3lok x4, =2 ik, &. M &K BALH L AL H A g
& 7= b 5z % [J]. 3 v, 2021, 36 (1) : 17-20.
41 E Y, BERR, FBE, F. AW ERBRAFL AR
[J]. #7,2023(6):1-13
EZE A FLEE (1993, 11—), VK. FEA#MA
FRAFR, TEEL: BRITRERE AL, SRR
BAL: e R FetBEARAE, e £E, BK
FH: BRFRIET,

101



KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

@" VISER

REBEE RO R

il BRRK
HREWLEAMLE NS, T &EA 050000

(EEIHFRE) ZAGBRETH AT AT R RO HLEBNG T L. TRATLGE R TR, BHELEESH
WiBFVAHIR, NETIR, BEAKREETAREL L, B, FARFARFHEAOGEARINAY 248, GEIHFHET
S EEQ G, ARERS AR LS S MR, IS M, R R, REGE AR RLEARKES
¥k, ARRBETFENEAEmARG Y E, MAEDN AETEIRANLEHINR LAGESE, BEAXNERE AR, BAER
ERHFEERRERG RN, RAGZGBERRTH, RAZTPERELSE A GIMEHFNRS, HERH R
G AA R 5 T S A e,

[XBIRIRTEELMEEN; HGFRH; THEG; TRERY; BHEL

DOI: 10.33142/hst.v8i2.15566 FESES: TMT726 HERFRINAD: A

Lightning Protection Design Measures for Overhead Aluminum Alloy Transmission Lines

WANG Hongshan, GU Xiaomin
State Grid Shijiazhuang Power Supply Company, Shijiazhuang, Hebei, 050000, China

Abstract: The key to ensuring the stable operation of the power system lies in the lightning protection design of overhead aluminum
alloy transmission lines. Under the tremendous impact of violent lightning, ultra-high voltage power lines are prone to damage from
lightning, leading to major disasters such as instrument damage, shutdown, and fires. Therefore, ensuring the implementation of
scientific and effective lightning protection planning is extremely crucial. Lightning protection engineering covers multiple fields such
as lightning defense, overvoltage protection, and the construction of grounding facilities. By using appropriate material selection,
improving grounding technology, configuring lightning protection facilities, and strengthening line inspections, the impact of lightning
strikes on power transmission lines can be effectively reduced. With the increasing trend of climate change and lightning activity,
lightning protection planning needs to be continuously upgraded and adjusted to adapt to the sequence of response measures required
by new environments and technologies. By adopting comprehensive lightning protection technology, the ability of aluminum alloy
power lines in the air to resist lightning strikes is enhanced, consolidating the stability and reliability foundation of the power system.
Keywords: overhead aluminum alloy transmission lines; lightning protection design; lightning protection; overvoltage protection;
grounding system

515

BUAR L ) 2 G ot R A o v s L PR 0 B e 2R s
LR, IR, SRVEREIREE, 25T R
o SR, SR e A HL R TR T e B P Bk i ™ A 1 —
BN AR, 5 B PR IRE T A S8R o AN SCERE
7y o oy U PR R Ve A5 A SR, S SRR A i e L
BRI BT R AT, SR ORI

1 RTEEE TR B LR R HE

ORI R GG B AT (MR B AE T X SRR & &
R BRI B B BT H BRI, m
LA IE 2 TR IR ER, SRR B AN
SR, HEN ARG KK LT N, REREE
B R By R B S AL ALE

A2 TR HL BT BOR GURSEHERT B ST, Beit i Bod
UEALEETE RS RS Phack, 15 e R A L B
LUK BE T W, B O R R FRLIALIBUR S A 52403, AT T

102

HL 7 % I 46 T o et S R S M R0 R T R
5% 5 P 2 ) T D) R 3 T B, 3 L 3 o EL
B LR, B R FIRE T4 6k . Z RS
T HL L SN T IRAL, TR T R IR g, S5
TRIIFH 2 B 3R E TE K sh

Y T SAGAR T B TR AN DA B HE ) R G
AR, B T 2R 88 A SR & B R s 7
AR o T, 1 9199 T LR B AR i 7 40 58
BN H RIS LT, a0 AN T T 5 3 9 R e A
Mo TR BUARBIEHOR S, & AR R E 5 E
WEUSF 6, 4R T80 T 5 P bR S 7 5 R, 4R T e
LR R LT T M R SRR AR B R A R B PO R A
PRSI 1 T R GRS 1B AT IR R

2 BFEEITHREZ R

2.1 EEHEBFPHIHES

17 T (i 2 7 e R 1 P T A R B B T e

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

IR, bR RAESTHERY B, T o2 A R St A T
i 1% 2 PR - 7 FE I Xk ATTORMAE X By B T RE A T 2
RAERR, 5 HL = AR A A RO B AR P RS T Tk, H
NI BN B4R SR R/ L RF R KA 5 Tk k4,
X G B B TR ARG R S B A TH B AR AR AR SN B . 55
BRI S B BTG B AEAE S E AN, [F]— Bl 7 %
TESAHLIX P SEHt SR A —, R AR ST AR i A 4
HIE LRI, AT 4 1)K I b 2 SR AR BT ) AR S 41
W, S ORIERE SR LR B S RE IR 15 78 4 1 B T AR, 1 AT A
FRAE B ATUE IR — AN AR A AR

B R AR R B (1 F0 R, BRER I 5 7 4 IX 4k A5 2]
TIRIE, FTPE ISR SR IR B O Bk o Ry A 5
UGy 7K 25T A S (R], Bk 2 B 97 R 4 it S
WAZVET XoF TR A X 3 PR R B B SRR AT JH AT S o IR 265 FRL B
PP it P 7 S R RIBE R T RS R A TEIX a3 & B Sk,
L) T A AR5 ) 4 B FEAR 2%, T PR A r P A AR B i
B, HHMPEE N SRR E T ENE. A,
R [ Sl T I 5 4 S B A 24, St 7 7 AR I THI I
PRIR R SR PR AR, PEAS T 5 5 A A A Th SE R, A
PHE, WETEE . SRS ERE, ZOREME IR
A5 5 o AE B AR 20 TR 2 2 bR, S AT B K PR IBE TR,
B o 977 0 R 0 P B R B T R IR SR N T
MBI OF B, et b B i S I R 5.

2.2 JHEERPEESE

7 3k L A it 24 i PR I D7 7 A R R L
— F B A BT I3 B R B 3 T BT A —
M, ZGE TR ARE 2 MR M B A o 5 R BT I H R 1 45 L
WHEF R E AR R RS, 2D ReTE — @ AR LR i HUE
P BIRAR, 7018 5258 Z0 B Fph o B I FL R
PUAT BARA 5 e o DL T FLA 8O A e R, H RO
SRR T IE Y, JCVE 7 o B R s 2R 1
FW AP . JLHAEARE e IR A A B
I S 4 PR AR AR T, FRU R PR B 4 U7 R S AR
GE IR VR HELE Fe i A 4056 W) o I S ) B/ tfe LA RS B AL
IS 55 P ) R T A R R R BN R, B R AR R
JeILFREIT (R R, B TR 3ok Fi s B 4P AL 7 R B
BV 2 TR AL B B, Tov2 B398 B A T eI I L
Fo FLGIRE FBLSL R 50 5, fEXFE A, B
FRGU M DB ey 5 R R I 5, H A R
RS B BT

BEAE, R R B 3P T BAT AR B R A R A A B
S ORFE T o Hin FL LR B S A 22 I, R AR S H
JE 73 Bt ) A =) 45 B0 T R A2 B L 4R S TR R PR 1
SEUL H R B E I E AR G, B Ak Re B PR
VR, 3543 DX Sl 4 S A A BN, S 2B 47
W RFEHE A B AR B 78 7 2 A (b . (R, 3

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

o LR I R A T B S R M S R e v, S A E R A R
i BRI R G SR TR AT AT R R ot R R A R 2
SRR BAR, im0 B i B R, Bk
SCHER T SR, IR R B I R ARk RE -

2.3 EHMAFRITATE

2 M 5L it 2 R B T A i P 2 B A R ) Al
IRz —, ZIhReRets 6 IR A U NHRTH, PR
JIBEE R ENER . SR, K AR R B 1 Hz th v i
FRIAFLEAR Z B, TR ORI A, ) RG24
B4 AR IR, 2 1 22 G J) 25 52 AR 00 B 3 Re 1 1)
At o TP SRR ROR, 36 Rk F A DL 0N
R 2, XK 55 E AR RGRRE . JLHAE L X
XA, LHURBUAEN BEEA—, b fHyisE &, k%
Hh R G LRI it LI AR ARG B A, S R i 5 IR TR
Sl /D 25— AR AE 55 R 25— b [X P 3 i 182 e A 2 K 7 M
%, B P BH AR 21 22 4 S PR AR . RIS 25 L g ik 2%
TEVC T B O T BE b A1, (H % T oK B St JA) 5 11 38
il 5 S b B A, e R GER AE SEILTTUH AR . X 33
FEL AL LA ey N, FE )1 & A AR il TR LR
BHERMBSR, SR T IR R,

BEAL, ek B IR AR Vi A1 2 7 7 475 it A A2 1D R A
2o BEA I [A] PR3 A B B, R T A2 it A 7 AR 8 Bl
B, TPt i PR AR 2 i (o AP AR AT It %2
R RS, Heh & IR A BT RRMS, KA
VRS A NG o A AT el R 2 N 50 | N
TSR RGN RLEE, 55 SEREEEAA T, BRI
MBS, 75 AR Rr € I BOR DU SARRHE, e )& S
BRI HIAE R0 TR0, 58 I X e B A AT R B S AR TR, R
EHRFER AR T B fE, A RIS T, A RUEE
B FEKT R e ) b T AR 7, 1 8 g S R ) L AR R
PRI 2 A 9 R

3 PR F IR ITHISR G

3.1 AL EHRAIFETE

NN TR AR E RS R, IR A R R I
B NGRS W 7 A 4 8 TR AR T R 3 A T T
RE, 8RR WA B TR LAR M G G 4, 12 E I
Fe s T R TN B R G, o 1k e D e T 2
155 o BEAE BT AT R, QIR TR 2% 1 il L
W5 S5 RE A E L. RTEPEANRES S
FE AR AR I, PR A (] R % 7) B A 5 SR (1 ek 7
W%, KIEFETHB T 2% B B iK1, Mg R 8 riEm,
FFTC B BT B A R 2 3 T B B T B SRR Y o
BB AR W e s v Y T i 1= PR E A =T 8 L S P
G TR O R R WA T R E . R ikt b,
BFE IR T T 20V Bt 1 BT B, ARIE 75 R F I P kN B
Ho 2%, WIRBE R T,

103



@f' VISER

KALEHE - 2025 8% 524
Hydroelectric Science & Technology.2025,8(2)

ST i R 2R 5 1) 7 P R A St 7R o A 1 O B
Ao I 2R A ARNIRE B, SN S i R I Sl HA SRR B
o, R B R AL B R LRSS, B TR
i e VD T < K LA T D T LB 3 1 £ 1
A, 2L JEIRAAT, SN R e 2
ARGl A xR, HP R ORI T 7T i
BRI ZE A AT BT, B U TN R AR R B
B, WP RGO AL & 23 URAR L H 30 m
i P 24 % SR B DLEAT S Rl AL R o SR 0 IX 3 AT X 31
(8 T BT, R A R T B A DR, ORRR L ) B
raEiatt.

3.2 B RERP

HEL 6 PR 75 47 A 1 R FL D B R SE IS R IR D B R
Z— RHAEBFHEERQARTRN, ELEIR
R RER e 838 AR K57 - O T gk L Bl 4 R AR E
55 o3 R R 2 L L PR A 8% (10 R « A 03t o 4 X 7
FEL 1 A L TR R B B R AT 2 % ) RO o A T I A 20 P
INTEMSZ B, B XA R BB e i E L, SRR
BRI S 450 R B SEIL T R, S mRoh
BEL7Ek B I R FR A S, 11y ELR P PR RESE b — R i, RO B
AT TAERE

BEAh, RN R ILR, 556K 2 FEAL I OR
PFBG B TSRO BIRER R, JRATAT DO I B
ARS4TR8 S5 i R AR T LR B4 RS B
RRRE - B2 B & e BB AL H ) R Gl B i o
A2, TN FE S 7 B R B A B 1, PR B s 45155 1

B v P J T RS 4 1 B A R B L R 2 — R e A A
JRyBEAT VAT 2% o i Fi 238 1) O B BT I s o 18 L L s
DRI E, 20N BB A St A T B 7 o X R HR AR
HLIR S e PRl SRR L, BRI I VR B AR 1 R R B
R ARGIIFE R FIN, 00 B R S i
K SYUES IRIR, D AERF HL i Rk RE, AE HL ) R SR
5 SR BE 75 4 T AT 2 e e H 1 s B e s v
AT R G2 1] RO XU 70 BT o TR D P i He s f 3 2
B LA R BRI, AT M DR B 9 97 8 96 BE 78 70 MK 252K
SUILINE /TN

3.3 TEEMALKER

Fedth 2 G2y TR B R SR A, AR R R T RS
S: L NPNTTBE U T e S 5 107 L 2 TR R S ]

P R GUEEAAAE LA, 7 2l — AP R 523

FEH 22 G A VT AR P 2% AR AN SRR R AT T A
— L BH B X, ARG e Uy U AT A DA B AR R 2%

104

B, WULATAE ER AT A EHT7, g8, W
RS TF B, DA s B, 32 et o) . Bethis
Jit Y A BRI 0 20 s 4% AR AT o EBOTHIT L, 7R
R 28 1% ) LA 5 U R M B3R, Rl R 1 X P A g
TR — SR AR IR A & HF AR AR 21 70 7 4t AR B o RIS,
Jit TS R UIE A PRI 1895 P AR oA )52 2 o i, B £
FE b 28 4 DR it T 5 v AT 2R R

Ah, ek RGBEAK AV EE, BAUKSELE SR
IFFEEREAT o LEFFERIBE B By, Bt it ] se 88
JE3 ok 5 2 A TR P, 50T el 4 b P L 2 R R 1) e B PR AT
SE S PRI U A 2 G F Y o AR ) S A PR A AR )
T REBH Bzt R G0 o IR I R, 8 v e T 1At P s ]
PEZLR N THRTHEH R BRI 456 28008 7T 5l N Re i %
FB, et B St S R i . SR P TG B e kb R LA U
XA S, BRI P B2 Hh 2 G B ek R BBOE , SEAT 1B 4MT 30,
AT S AR b 152 it 7 38 81 B o B B I R R, X e R
Wt it TR A A AT SO T, KRS 28 G
o P B % 1) B9 B KT, /D TR et L R A AR E
R F 0 R e ] S s A

4 H5iE

A 4 0 i PR B TR 97 T R i R OR PR R G %
OB, XPTEREOR . HERI T Bk RO
AT, KigHeT- i R BT S rakne, 4ekrd
JIHERI RS E S e A, B R RINE, S EAR Rz
WIR, B 7 RS udt, DLRIREHT APk R AT 7R 5K

(&% 3cik]

[1]#A4 5. 220kV M A B EAFEHAFER ] H L
#2023, 23 (9) : 256-258.
(2] R AE. & 36 110KV =i m & B0 & kit #EJ]. &
# 5 £1#r, 2023 (2) : 106-108.
[BlR%. R=WMeaBEGESEHRITHEMNDIL AR
W 2 Au s Bk, 2022,12(9) : 271-272.
4]k EE. R e BB EHEANRIT NI &
SEHEAREZ%,2021 (4) : 69-71.
GlAfh ExEa4sMmBLBEHEFRTHEI]. 2F T
B 512 BH A, 2020,4(9) : 88-89.
Bl EFZE. AMEZHEXEHNGESEMRZITI]. &
&F 3 7, 2020, 6 (6) : 81-82.
(TJF R A MEZHEAELMEEBTF T HEI] #
R4 &,2017(10) : 257-259.
EEFEA: Tal (1992.6—), HdfER: LEAZ¥, BT
FHl: B IRERAEEHMN, SRsREs: ENEGRE
HENE, B meBhETRIT, BREH: TR,

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



AKHLRHE - 2025 458% 45240
Hydroelectric Science & Technology.2025,8(2)

@" VISER

KA LREREEES HRERARE L

5k A
WAz A K ITAZA RN ], H5l & 743000

(EIRA TAEMEA LR AL RN T ZARINS, EASEFRAEXFZI TN Z AR, ERAGURARBFKE, b
LT TARAIHERAZEEZPHRERRKEER, QA EEHARR, RAEFEE 4L, BN ERKEK, ARRK&IFEF
B E& MBI FHE. BIPTSHARANIAEARETHEPELEGFA, Bl THRALEEAL, BRI EKFE, mEBEAR
SHit, %6, SHBENIRAIARGEREZE, HFTTKAIRREFEARGLEALY S, BL i, HE
ARG KA TRRETEKFREILR T HAEERL T

[REEAIKA T4, REFHE, AEHEK, REisd; NGtk
DOI: 10.33142/hst.v8i2.15546 FESES: TV553 XERFRIZAD: A

Key Technologies and Practices in Quality Management of Water Conservancy Engineering

JIA Haitao
Gansu Puxin Construction and Installation Engineering Co., Ltd., Dingxi, Gansu, 743000, China

Abstract: As an important component of infrastructure construction, the quality management of water conservancy projects directly
affects the safety, service life, and social economic benefits of the projects. This article explores the key technologies and practices in
water conservancy engineering quality management, including quality control systems, quality management informatization, detection
and acceptance techniques, as well as risk assessment and emergency response mechanisms. By analyzing the problems existing in the
current quality management of water conservancy projects, measures such as optimizing management processes, improving technical
means, and strengthening personnel training have been proposed. Finally, based on the practical experience of domestic and foreign
water conservancy projects, the future development trends and challenges of water conservancy project quality management were
discussed. Through the research in this article, it is expected to provide theoretical support and practical guidance for improving the

quality management level of water conservancy projects.

Keywords: water conservancy engineering; quality management; key technologies; quality control; risk assessment
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Discussion on the Application of Remote Monitoring and Intelligent Operation and
Maintenance Technology in Substations

SHI Zhaoyuan, ZHANG Shuang, HAN Ting
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: With the rapid development of the power industry, the demand for operation and maintenance of substations is also
increasing day by day. The traditional manual inspection method is not only inefficient, but also prone to potential safety hazards. The
introduction of remote monitoring and intelligent operation and maintenance technology enables substations to achieve automated and
intelligent operation and management, greatly improving safety and stability. The article explores the application status, development
trends, and challenges faced by remote monitoring and intelligent operation and maintenance technology in substations through
research. Based on specific cases, the practical effects and application prospects of the technology were analyzed, providing feasible

suggestions for the power industry.

Keywords: substations; remote monitoring; intelligent operation and maintenance; automation; technical application
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Analysis of Safe Operation, Inspection and Maintenance of Water Gates in Water Conservancy
Engineering Management

ZHOU Shoucheng
Xinjiang Hongyuan Runze Construction Co., Ltd., Ili, Xinjiang, 835200, China

Abstract: With the continuous development of water conservancy projects in China, water gates play an important role as key
facilities in flood control, irrigation, and navigation. However, with the aging of water gate facilities and insufficient management level,
some water gates have problems in safe operation. In order to ensure the safety and reliability of water gates, measures such as
strengthening management systems, improving the quality of operators, and conducting regular maintenance are needed. The article
aims to explore the current situation and problems of safe operation, inspection and maintenance of water gates, and propose
corresponding improvement measures to ensure the stable operation of water conservancy projects and safeguard the safety of people's

lives and property.

Keywords: water conservancy engineering management; operation of water gates; safe operation; inspection and maintenance
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Analysis of Safety Hazards and Prevention and Control Measures in the Operation and

Management of River Locks
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Anhui Branch of Zhejiang Jinhua Shuntai Hydropower Construction Co., Ltd., Hefei, Anhui, 230000, China

Abstract: With the rapid development of Chinese water transportation industry, the importance of river locks as key hubs between
inland waterways and external transportation networks is becoming increasingly prominent. Against the backdrop of continuously
increasing shipping volume, the management and safety issues of ship locks have become increasingly complex. External factors such
as aging of ship lock equipment, sudden changes in water level, and extreme weather can all become potential risks in the operation of
ship locks. In history, multiple accidents caused by improper management of ship locks or facility failures have caused serious losses
to shipping and the environment, further highlighting the urgent need to strengthen safety management and improve prevention and
control capabilities. In the context of the development of the new era, how to improve the safety of ship lock operation and
management has become a key issue that urgently needs to be addressed. The article will analyze the risks in the operation of ship
locks from multiple dimensions such as equipment management, operation processes, and environmental impacts, and propose
targeted prevention and control measures, aiming to provide a scientific and systematic solution for ship lock safety management.
Keywords: river locks; operation management; safety hazards; analysis; prevention and control measures
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Research on Intelligent Management Technology of Reservoir Water Level Control System
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Abstract: Reservoir water level regulation is an important link in ensuring reservoir safety and optimizing water resource utilization.
With the development of intelligent technology, traditional water level regulation methods are facing problems such as low efficiency
and slow response. The application of intelligent management technology can monitor water level changes in real time through means
such as big data, the Internet of Things, and artificial intelligence, accurately predict reservoir storage capacity, and automatically
adjust water levels to ensure safe operation. The design of an intelligent water level regulation system not only improves management
efficiency, but also provides scientific basis for emergency response, which is of great significance for the long-term stability and

sustainable utilization of resources in reservoirs.

Keywords: reservoir water level regulation; intelligent management; big data; Internet of Things; artificial intelligence
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Fault Diagnosis and Prediction Technology for Substation Operation and Maintenance Based
on Big Data

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

Abstract: With the improvement of substation automation level, the amount of operational data of substation equipment has increased
sharply. The application of big data technology can effectively extract valuable information from massive data, providing effective
support for fault diagnosis and prediction of substation equipment. The article analyzes the current status of fault diagnosis and
prediction in substation operation and maintenance, proposes a fault diagnosis and prediction scheme based on big data technology,
and demonstrates the application value of this technology in improving operation and maintenance efficiency and reducing failure rates
through practical cases. The research results indicate that technologies based on big data can significantly improve the intelligence
level and fault handling capability of substation operation and maintenance.

Keywords: big data; substation operation and maintenance; fault diagnosis; predictive technology; intelligent operation and maintenance
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Operation, Maintenance, and Troubleshooting Technology for Transmission, Distribution, and
Power Engineering Lines

ZHAO Jiankang
Zhongtu City-union Engineering Construction Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: With the rapid development of Chinese economy and the continuous improvement of people's living standards, electricity is
ubiquitous in daily life and work, and it is an indispensable energy source for a country. The efficiency and quality of power
transmission and distribution, as well as electrical engineering, are closely related to people's lives. Therefore, China has invested a
large amount of manpower, material resources, and financial resources in the construction of power engineering, which shows the
importance that the country attaches to its development. However, there are also some potential safety maintenance and fault handling
issues. In order to promote Chinese economic development, it is not only necessary to ensure the development speed of power
engineering construction, but also to ensure the operational quality of the power system. The article analyzes the safety management
and operation maintenance of transmission and distribution lines, laying the foundation for the development of power engineering.

Keywords: transmission, distribution, and power engineering; operation and maintenance; troubleshooting technology
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Environmental Management of Domestic Waste Incineration Power Plants under the New Situation

JI Ning
Zhengzhou Zhengxing Environmental Protection Energy Co., Ltd. (Zhengzhou Public Utility Investment Development Group),
Zhengzhou, He’nan, 450000, China

Abstract: As an important way of waste treatment and energy recovery, domestic waste incineration power plants face strict
environmental management requirements. By effectively applying smoke pollutant control, Dioxin emission control, solid waste
management, and environmental online monitoring systems, the negative impact on the environment can be significantly reduced. Flue
gas treatment technologies such as SNCR denitrification and wet deacidification have achieved good results in controlling nitrogen
oxides and sulfur oxides; The Dioxin control technology has effectively reduced Dioxin emissions by optimizing incineration
conditions and pollutant removal equipment; In terms of solid waste management, the environmental risks of solid waste have been
reduced through harmless treatment of fly ash and resource utilization of slag; The environmental protection online monitoring system
enables real-time monitoring and data transparency of pollutant emissions, enhancing the environmental responsibility of enterprises.

Keywords: incineration of household waste for power generation; smoke pollutants; Dioxin control; solid waste management;

environmental protection online monitoring
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