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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
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scholar needs to go through in order to show their latest finding to the world.

TS s—

e

——
.

L
N
(



7K Bl

Hydroelectric Science & Technology
B7E - Foll (IB4s51))

F L. Viser Technology Pte. Ltd.
I S S N: 2630-5291(online)
2717-5383 (print)
ZiTEE: AT
HhRETE: 9]
BHREEUWR 0 YR )
RCCSERU A L2 AR W
EAFIMILE: www.viserdata.com
$aks/EFalRFE: viser-tech@outlook.com
b #ik: 111 North Bridge Rd, #21-01 Peninsula Plaza,
Singapore 179098

20244F «

REmE: & 2

FAEFE: T L ¥ Bl
5549 W\ & S sPA R 73
B B KA

M & HEH O

Fokai  hEHe 2 OB
#% & AlvaOh  Bruce Kong
Daniel Goei

ET4%:. 2 1 Anson Chee
En . JbtaEEERA R A
F M SGD20.00

AT 7 AR

ASH e 38 BT A SC R AR AS Tt 4 A0 o5 1R
SCETHEE S, W AR A AR s HARBR AT N,
AFIEAE DT

FRALBITAT » REEVERT, AN e A I a0

B FAERON: Wl LA TR, e i1 Al B 1
T (AR 7 ] BRI AR 3 R SR AUAS 1) S AR T 2% AR
BEAAIEAT LT RS 2 2 AR A -

H =%

CONTENTS
KHFIE
KR CREHE TS s mE SR . ... TRE R 1
AR KM AR B 5 A AR B8 (0 BT R B A 20 #

........................................ JEl o 4
A% H K FIHEIR B G BB AR D R IR B AR . .. B 4L 7
TR TR HtE T s VR T SR SRR IR . .

KA ZK L TR K e TR R S SRR A . ... ...
....................................... HER 14
TIESER 7 7 TREHE THORAE KA TRE P AIZ 7T
....................................... WiSLHN 18
KF LA BB 7 2 LRI CRARIRTT. ... BOCR 21
B 3 VR L R ARAE KR AR R L R 24
IR W I 8 T RE R A VR g it TR AR . L

IR TRER e+ 2 2t THORBEFE. ..o XEFfE 30

KA KA TREE T BB BRI 247 . ... %7K 33

HRRAL R MIAURAE KRR B TR R . e
............................... HINFE  RUEEE 36

KR TRt T2 B 1 5 e A R 39
7KK BEiR

SKATATR T K SO 6. 177 JR M R Y U A AL TR 5

....................................... mooEA43

............................... K BIREE 46
HHR T 2023 SEIR AR . .. iy Al 49

7K T IREF

ABHTH B P XOK K R RS R AR B SR S L.
............................... 2 B SKEN4A 53



Fiflin s
ARG TAE DR (R ST EAT .
............................... X&) ST

geilRzn h I3z

R IR H LI W8 A I 5 it R AT B g e . ...
....................................... %W 61
IKEEIF

AR /N K LI R BEAL S BRI SEILERAR 0 HT . L L. SRIESF 64
K A P R P AR IR . ... R % 67
BATIE

HL AR L B VR B 0 3R AR VAR S . . WrSC¥ 70
R A B R ARG VR R . . R T3
JKHL AN RS CEMS MRS BTSSR THRAL . ... ...
............................... £ OW O M6
T ELIR I B AR 1) P2 W U 2 A PRI S BEFE L L
............................... MR Rk T 80
T BT BB T BT .
..................... BHREA « FRER Kok 84
STV EAR AR B R G BRI 5. ...
....................................... ALY 87
e I AR P AR IE 4R S T B SFROR R R HT .
....................................... FEJBFA 90

R RS R

BSTIE

B eI RS R A

HRAT AR AR 25758 1 20 P CEARAESBERE (R . D 103
TR S R IR BRI
...................................... KIS 106

IBITHESR

T TR K R TS AT R R DL ) R S L. ORT 109
KET IR A B B RS ST
.............................. PO WA 112
BET B AR LR BOR KRN L B % BOS 4R 2P S
T Ko BORPE 115
HLRY 110KV A8 B 4E RS SEARR B 0. .. 4 NI 118

SEWR

g B ST H i g A I SRR S SR L L
.............. XooEH HEEE R B BT 122
LA A2 5y o A sOGARICGEE 3T £ 125



AKHRHE - 2024 95745 4598
Hydroelectric Science & Technology.2024,7(9)

@" VISER

K AR T SR I BE 35 I B AR B
2
IR R ERARNSG, % &g 330029

(HE]IM A KB 2 FARN R EFRKT RO SRR, KA TA2GZ R R, 55 F 23R 6 KA TA2R M
HTRAARE, RLAZFAEREFTEEREFRE, FERRZEGSREE, ob, LETR, RAREFFARAEY
Yo, WLIIMGH THFRT HMIPE . B, TR KA TARMNG SmEARROF AR, FFREG I AGEE
ThM., R KT RALEAREATEHAEEL.

[REEIR]AA T42; 3N BikmE
DOI: 10.33142/hst.v7i9.13511 hESES: TV698.23 SCRRFRIRED: A

Research on Anti-seepage and Reinforcement Technology for Dams in Water Conservancy

Engineering Construction

XU Guowei
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330029, China

Abstract: With the development of Chinese economy and society and the increasing scarcity of water resources, the scale and quantity
of water conservancy engineering construction continue to increase. Many early constructed water conservancy engineering dams have
varying degrees of leakage problems due to improper design, poor construction quality, or poor operational management. In addition, the
impact of natural factors such as climate change and geological disasters has also brought additional challenges to the anti-seepage work of
dams. Therefore, conducting research and application of anti-seepage and reinforcement technology for hydraulic engineering dams is of
great practical significance for improving the safety and reliability of the project, protecting water resources and ecological environment.

Keywords: water conservancy engineering; embankment; anti-seepage reinforcement
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Analysis of the Innovative Integration Path between Water Conservancy Engineering

Management and Ecological Environment in the New Era

ZHOU Yuangiang
Jiangshan Xiakou Reservoir Management Center, Quzhou, Zhejiang, 324100, China

Abstract: In the context of the new era, the planning, construction, and management of water conservancy projects directly affect the
quality and stability of the surrounding ecological environment. The article analyzes the impact of ecological environment protection
on water conservancy project management, the impact of water conservancy projects on the ecological environment, and the ecological
environment problems existing in current water conservancy project construction. It proposes a convenient way to pay attention to
ecological environment protection in water conservancy project construction in the new era, and explores effective measures for the
innovative integration of water conservancy project construction management and ecological environment protection, in order to provide

reference for promoting the innovative integration of water conservancy project management and ecological environment protection.
Keywords: water conservancy engineering; ecological environment; engineering management; innovation integration
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Exploration on Anti-seepage, Insulation, Anti-freezing and Anti-swelling Technology for

Irrigation Channels in Farmland Water Conservancy

ZHOU Li
Xinjiang Tumushuke Water Conservancy Engineering Management Service Center, Tumushuke, Xinjiang, 843900, China

Abstract: With the rapid advancement of agricultural modernization and the strengthening of water resource management, the
anti-seepage, insulation, anti-freezing and anti-swelling technology of irrigation channels in farmland water conservancy has gradually
become a research focus. Traditional irrigation channels often encounter many problems due to long-term use, such as water resource
waste, channel leakage, and winter freezing, which seriously affect irrigation efficiency and the stability of agricultural production. The
article delves into anti-seepage, insulation, and anti-freezing technology, aiming to improve irrigation efficiency, save water resources,
ensure the sustainability of agricultural production, enhance the efficiency and sustainability of farmland irrigation, and promote the
development of agricultural production towards a more efficient and environmentally friendly direction.

Keywords: farmland water conservancy; irrigation channels; anti-seepage technology; thermal insulation technology; anti-freezing

and anti-swelling technology
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Exploration on Strategies for Controlling Concrete Cracks in Water Conservancy Engineering
Construction

SONG Zulong
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Abstract: Concrete cracks are an important factor affecting the construction quality of water conservancy projects, especially in key
concrete structures such as large reservoirs, hydropower stations, and flood discharge facilities. This study proposes a comprehensive
control strategy for concrete cracks in hydraulic engineering construction. Firstly, by studying the main causes of concrete crack
formation, the process and mechanism of concrete crack occurrence were analyzed, including shrinkage, stress concentration,
environmental changes, etc. during the hydration and hardening process of concrete. For these issues, the article proposes optimization
and improvement of task materials, construction methods, and construction techniques. Secondly, the techniques and methods for
on-site monitoring of crack development were discussed, including crack width measurement, load monitoring, and temperature
monitoring; And take corresponding prevention and repair measures, such as material improvement, temperature control, humidity
control, etc. Subsequently, engineering practice and effectiveness evaluation were conducted on the above strategies. The research
results show that through the above comprehensive control strategies, the occurrence of concrete cracks can be significantly reduced
and controlled, thereby improving the safety and durability of hydraulic engineering. This research result has important theoretical
value and practical application significance for the quality control and maintenance of water conservancy engineering construction.
Keywords: water conservancy engineering construction; concrete cracks; control strategy; crack monitoring; engineering quality control

5=

FEKA TRE Y, T e 588 2 — A B K )
I#j”f”%%wtifrzﬁﬁﬂéfaﬂ'éiju iR ig:ip ) ﬁé%%ﬂﬁ
TRER) 2 AN - AT ZERIE R AR B AT R, W
TR, ARZEFESILRE RS, unRE L
RN, B RIREEL BN KK, 8l 23
A T CAIRATAR T AR 22 7 iR P il A T 24
Fen7EE B R il L AR A 2, DAk b e
BEMR I A TR 2 AE T b — 25V WP 2R A 1) 96 2
A EONIR S, WSROI R AT Tt 2 B e R It b
DCHERDRE L F2 8 LA B 4 . AT LT VA AR TR
b BURT DA R AN R AR ) R A, A TR 2
4z, AT R E A . XA LSS ?ﬂaﬂ]tzuﬁh%ﬂiﬁlﬁiﬁ
PV BRI, MARKIISERRE . A4 il

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

SERF SN T, T DA DR KA AR r B YR e 2R 4% ) e,
ik TR Z S, BITERE.
1 RS RAERITZ A R S0

1.1 SRR HEMNTERIEER

TRRE L RERTERUR R Z 1, TEASEM R i
THRERIAB S TR . PRI T, R
KB I R A A (AR, JCHZ R KA K e
eI /D, BN TR TP o TR A7 AE
AL, E R BOK e SRR R 2 e 2, AR
DITEIR LGS pi Abr= 248 . Jita T35 E /e 48 T BT DS B R
o i, GEHAIFE AR A A Y, S S EURE
REJJid R, VR RS NIRRT ORI e A R SR . IR
AN SR B AR 21 RS BRI SR I T i, X HEEU AR 1T £
BAEH N ATREE— 4 R o FREEORAT, A/ TR B AR 2

11



@f' VISER

KALEHE - 2024 75 58]
Hydroelectric Science & Technology.2024,7(9)

AR, R T A A R I E A A e LA

IRZERIZIRIHLX, RAIE 2 TR RS IT AA fE «

RN BRI G TR 00T T i) 58 A K R AR e s e it 22 DG EE 2L

1.2 SR g A A pyHL T8

TR T AN R AR — AN E RIS, ZF 2
IR 2% H 25 A 2 T o VR IE T 7R A b S AR p = 8 D BRI Ak 2
ARk, FoHIKAL R R B R 3R o KIS 7K IR R AR K
A=), VRS SR R BTG N, e R, KA 2
RAIKA J2 BT SR EE AR TR - AR S SRR R 77
g, RERTARE RS R,

TRV - FEAE AL AT A 1 9B MR A X SR 1 T it A
BRI o R AR EE L B KEK S, WK K5
AARIEPERR, IR AR TR /7, I VR 11
WP R, MR s R A . I EER R AniE
A BB R AT AR WA R . AE SR EUA )
BRI g, R RN, 24 R A MR AR AR

TR R A AR R AT O LR R 2
—o Tt EAT R, IREEL N T RRAEEEN 1R
WX 3o 22 Je) 0 B R e VR T R PR b s B, 244
U3 G2 %7 8 v I3 7 A 4 ™ o T R AE A 3R AR
KB TEARAD MR 73, AN 1 A A &), i
1RREETH TR

T A0 3ok P L RGP o VRV = PR N D R AR B
i, SHECEERAEN I R BUREE LR, AR
P A v T R T ek FEE AR AR, T BCIR FE R B, 51 R FAE T
AN I R S TR R, AR A i T
RN S TR T] B R ECREE R L, W JE
YA, MTRSE g R b 2 IR /g, BET 51 R 5444

CEERE , T RN R A R 2 R R R SRR A I
G50, WM . MBS T L L EEZ AT
SRMERR. SHHEEAEHIX I, fEa Zoib
HEEN=E, R TR R,

1.3 SR s A K F T2 F RO EZ IR

VR T A LE S)COR] TR () F2 M AN 2 B 7 K AIK
JE K EEL S A S AT, YRR - S5 M I LS T R S BUS TN
BN, PREBIR, 7 E P TR et IRE LR
S T BRI KR A0 1Y) 1E IS AT, 1 IR K B ZE A 1)
L, R TAERIER A . BEREETERENT D
FIBEN S BN T TREGE (3 B A RRAS . A 0 ) TR+
FLE )R AT T OROK R TR R A e A F R 2,

2 FEIEHI RGBT FIK e

2.1 #REL A AR AR

TR AT BUE A SR 8 i Tk
BRI o SRACA R T iR R A e s ) S 4 | S )
. HEATLS RIERE G RKERE R, DR HLFK
IR o R 5 B 7K e R FE R IR KA R R 23 S BB R IR
4, MG INZLEE 1) RS » 338 UK e S A e DL 2L

12

PRI, s DR AR s T B0 S . 8 A /R
TEAR I B bt Rl k> K e A7 RIS , 308 T B A SR e 1 R A
TEHE THAR b, SRR PR 224 7 vk R R B 2L
Bt SR o Bepe A o] LA e it 45 M B Ay, 6 b
DA S A e T P A 4% . & MR TR, WHEFRY, W]
DAPRFFIREE T VRS, A AR T T 40 R A% 1T

ARSI NBAREA, BlandnFEA, o Lk — 54
A TR B - PRV R o SRR/ 7R 0 8 B 70 S5 A 235 S D 7 e
VR e L 0 AR, Wb K YE R, AN PR TR B 11
FUSAE o EREAR IR, 6 58 VR e - e A v R AN
M A, $ath) 20 5% FLA B35 BUR

2.2 NIRRT R ARFAT %

B St /KR TRt T A )k 2 % e L, B3 W
ARFNT e s Rk R W E B, o, 24878
T I B AR B SCBE ) MR AE b o TSR T R U 4
TSR M ENSE TR, SRERVIHEE. KE
TR AT S R A IE S, AR SR MR it P K
Wi o 5T B A E AT A, RN ARAL . fof o fE
JRAS A, ST ISR B S5 52 TR, b A e AR A
X BLEE R RIS

Ty AN FLE W B IR R R . VR KA
ISR PP AN o e EE, BT 2 AU AR B
SR SRR A AN R T AR I AR Ak, R R IR A
o 3 P IS 2T A AR B A 0 VR g b 3R T U P A
R IR P g RS ) B AR R X3

T I 37 I ECHRE 1R o A, AT DA IS R B A R
TR AR A, SR HRUER S 1) T 7 A A 44 it $2 i R 3¢
R, HARAOM LRE R g M e S A

2.3 FRAFAIE &R 5 L U 4ERITETE

N R KR ARG T bR R e R A, B T
PALAA BHEC LA T T 2540, 3 75 R X6 1 (¥ TR Az
. Hr, REEHDE BT B B A
TR - BEBUIN RO3R B A S SRR B AR Ak, T 08N
DA o 1B A PN T (1l e 45 Pla SIS K Y
AR R A B A TR IR B, B B PR IR TR P4
Jiti A IR R P A S — S VA R I . R
FRIRBE L R RS R T KAk SR 78 43 HEAT 5 BRAIK
WSC4E ond 2445 IR o AT RE A BT K | 78 55 RV S5 e
ERXELH LRSS, B ER. SR SEEE AR
HEAT AR o VRS AT R FH K YR 2% IR A B S5 RHE R 2 4%,
T 228 [ AS I ) T SR R R st R B W e 5 0 ik T R I
il WA R RS AE S RS, A BT A T YRS A ) K
FITREVREE - 258 8, 32 TR A2 4k

3 REEHIRIFAEFNL A

3.1 T2 AR B AniT(E

TE TR U - B 4 ) SRS S J 1) TR e, J@ i xet
ZANKR TREIE (5 Br B HEAT VP4, 035 5% 31545

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



AKHRHE - 2024 95745 4598
Hydroelectric Science & Technology.2024,7(9)

@" VISER

FAEZR R B SO AR BRI TR, 52
FE 7K FRL 3t ALK R K P ) S B K ¥ 7 VRt - P BB A i
R T S MR S, L T AR P R A
TREETY, A RORGE 7RG RIS RE b e s, 1
T8 T 2% 1A

St 37 2 % T L AN A M, O TRERIBA SR 04 T s
I Bt SCORF T PR 8 R AR T T I . B
RIS, s T BA s A B e RE AR A TR e AR,
BRI BIFIIRCR,  #E—2 PR T SR (A R -

BARE , SR RGBT T EM N 24
PERITR AN, VRS L TR R4 T RS % . did
XS NI 5 DA, S R RTAT PE AR 22 15 2 T 98I,
X AR SRR TRt T o A2 R R ik 1 b2 AR

3.2 ZTHEHEHIRRRRIRIAKR

X 7R T T VR o SR ) SR ) 4 B
FY, FTRABAS R 2 RCR . MR APRIRC L At T T2
RERS AT ROk IR B WA AT AN N, ) B vh SR8
B, EEEEHPKIRLE . &b & JUeE kbR
TeE A B Tt miRg R 1. REUY Z5E 7
BRIt A et A R AR B S M4 g o

47 10 SR S 00 Sy B I R TR R Ak B AR S SR T A )
SCRFe IR AR ZRGEN D AR I T B, AT LABh AR
RREEMIRNGIL, AR NASFRRFMEN, 72
HrEEE R RN, RO SREBCBE X P AR AB M I, A7 205
R EEY KA BT .

LRG KA, b dxtifas i) SN 15 b TR e R EE R
A3 G S I — AE BRI [ S5 7 TS T RAFRCR . TRESE
BRARW], M EUARGUEE, %82 S w8 R P A1
80% LA, BAOR T KA TRE IS5 ) 22 e ANE Tl A3 i o 3Kl
BT RGAE IR I R AR HI, 4R R KOR AL T
B s gE AR S B E L.

3.3 REEAEKMILERIHIHNAREEEY

SRS AE ZKOR TRt T (10 52 P B HL E Bk T AR BLAE
PR AR KA dr A PR TR 2 4t =5 -
TR 2GR P SR B AL AP R BTG TR, A3 2508
D T IRBEL A ERINL A, MARAS BRI 124%™
LR AESERR TR, PR R QiR LT 4R+,
SR TR TR REAINE, kD> 7RG

FENE TIE R, Sk ) M BOR G 254 5 FE M B4
A7 ML D00 2R BRI P M A 5 PR R S AR T SR 1 3
IR B I AR B B3 IR AL BE NS S BRI R ok £
MIPEREAR L, B REJVHE TN 53 e 2 i Bid S, )
AT HE 0 L7 AN, T S REE i — B R .

TR RS SR PR A RSt Bl E e 3 R

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

MIZREEAEHMA RN, B OR T 24% v 5 1) SN fige o, ik
T T /NREE I SN R4S, R T TR B AR AR e AN iR
I o IR RS AR KB KR) AR IS, FEMER 1 3
TE SEBR i T A Y RTAT PRI R

I — R TR, SR B Z5A R AE 2 AN KF L
TR0 H P B T 82 . TRESERIR, K& 58k
2 1) SR PR I H 5 VR e 5 R PR A R AR E P
TAE G L7 IXAMUBRAR T 4P e S A, b4
T LARMIE G R0 A 2 30 as

SR 5 ) SRS AE /KR R e 1 R R BN P S 7840
AN T HAESE i RE T B AR R it 12 4 T P B AR
FCPHR RS2 AN B XS A S 7K TR ot il AN B
HEEMIE TR A — S5 m KR T TP FE (it
TERNGK NS %,

4 FERIE

XIS AR N T AR /KR TR 3 1w 1) VR st 1 2R 4%
W, FRATTFR T T RS A ) R, LR g AR AR
AR/ R B DR EE AR S . FRATIFE T —LL i
Wik, oGETRE ARG T 51k, Re Rk 4%
P I FRATH A TR I EOR 0828 4%, i i T
R 20, W ERRE, X8 RE R A8 2 s
(I DL S AL B o X ey AE S bR TAE R RORIR G, A
TR AR Fyslisb T Ve 2L i B0, ik /KA TR B 22
AR BARRATIE TR, (HiSA SR Hl. than,
TEARFR TREIRR T, FRATAT A8 R Z R IRA 1R R I N
FA T 755 2 (R () JSUSCER AL S 85Hts , DAL U It
BHEIR . BAA AR R — 0 T it R M R R, 4R
BRI o A2 BE RN ORI S0 AR AR A
R TI R IME TG TATTAEE, JE I AW B A AL,
BATRE AR AR B o S AN GRS AL T 47 1) S HF o

(5% k]

(1R E#, 7). AR TAZ # T iy iRk + Sk =] [T].
F E AT I, 2020,0(13) : 0105-0105.
(2] Al ACF] TA2 6 TR % + A& =l e 3Rt [J]. #
SCORHE AT 408 = (2 Xh) TR # AR, 2023(11) : 56-58.
(314 4. AR TAZ # T P iR + 54 4k 4= R R 353 [J].
JE4,2019(36) : 67-68.
(4] M. AF TR PRE L HEZFEAI] A5
HE#,2020(8) : 130-131.
(5] 8. it AF| TR T+ RE LR EEFH AL
T A e % R, 2021 (28) : 133-135.
EZE A RAER (1997.7—), B, LVIZKE B A%,
TV AT, Yt BRE I HE AZEREDR
Road, RETMEHELR, RERRNWEIRK.

13



KALEHE - 2024 75 58]
Hydroelectric Science & Technology.2024,7(9)

@" VISER

TR A 7K Bl AR Fp oK il R B B B AR A 52

2B E
P EARFIKEFF—TALBHH RN, T I 450000

CEZ] A W1 H KA TALF 09 F B RS, EAAFKRE, GREREFAERZTEETE M, MERBRAFLGFHRA
B, KA TALE XK ZRE o 8 5 8%, AATHRAEERKFAEYRE KA WGBTELRAE, 22, BATER
G A TAZE 4G L F it LB Y o L P K BB K 7 TAZ A6 T A2 o 69 HOR A S A IR 3T AT RN, § AR
K F TAZHE TP AR R AL A R AT HAT A 2E T, AKA TR KN TRERRELAS  LFHMAKRNER, ETTE,
JRE UM GRS S AT @IATOH, 13RI TALEIL P 6 E SRR, BT A KA TALE LT AL F 4o (T 0 5% K 7] TAL
WA E ZM ., TR T AR KA AL B b KT TALE AR 69 F R R

[REEIR]I AR A KR T2 K ETHK: BFREE%

DOI: 10.33142/hst.v7i9.13499 hESES: Udl SERFRIRES: A

Research on Construction Technology and Management Measures of Barragesluice in Water

Conservancy and Hydropower Engineering

YU Yanjun
Sinohydro Bureau 11 Co., Ltd., Zhengzhou, He’nan, 450000, China

Abstract: As an important component of hydraulic engineering, barragesluice have important functions such as regulating water flow,
flood control and drainage, and managing river channels. With the rapid development of Chinese water conservancy industry, the
increase in the number of sluice projects is becoming increasingly significant, and their construction technology and management level
directly affect the operational safety and quality of water conservancy projects. However, there are currently few articles and papers on
the management of barragesluice projects in China. The article attempts to conduct in-depth research on the technical difficulties and
management links in the construction process of sluice engineering, aiming to explore the technical issues in sluice engineering
construction and how to effectively manage them, providing reference for sluice engineering management in water conservancy
projects. The article will analyze from multiple aspects such as types of barragesluice, construction techniques, quality monitoring and
control, summarize the highlights and shortcomings of barragesluice project management, and reveal the importance of strengthening
barragesluice project management in the process of water conservancy engineering construction, so the research results can provide
reference for improving the management level of sluice engineering in water conservancy projects.

Keywords: water conservancy and hydropower engineering; barragesluice; construction technology; management strategy
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Application Research on Construction Technology for River Embankment Protection in Water
Conservancy Engineering

YANG Lili
Xinjiang Shidu Construction Engineering Co., Ltd., Korla, Xinjiang, 841000, China

Abstract: The river embankment protection project plays a key role in water conservancy engineering, protecting the surrounding
areas of the river from the impact of floods and soil erosion. The article explores the importance of river embankment revetment
engineering in water conservancy projects, and analyzes the key points of its construction technology, including material selection,
filling foundation, auxiliary material operation, and various types of revetment construction techniques. Specific measures are
proposed to improve the construction effect, such as detailed survey and design before construction, perfect construction management
system, and the introduction and management of advanced equipment, in order to improve the quality of water conservancy projects.

Keywords: water conservancy engineering; river embankment; bank protection project; construction technology
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Exploration on Construction Technology for Embankment and Bank Protection Projects in
Water Conservancy Engineering

DUAN Wenxing
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: In response to the construction technology issues of embankment and bank protection projects in Chinese water
conservancy engineering, this article explores in depth from four aspects: engineering background, construction methods,
implementation effects, and engineering significance. Firstly, the importance of embankment and bank protection engineering in water
conservancy projects and the problems faced in Chinese water conservancy projects, including bank protection damage, landslides, and
erosion, were analyzed. Next, the main construction methods of embankment protection engineering were introduced, such as stone
masonry slope protection, vegetation slope protection, ecological bag slope protection, and precast concrete slope protection.
Combined with the actual engineering situation, the construction technology and technical points of various slope protection methods
were elaborated in detail. Then, by comparing and analyzing the implementation effects of different construction methods, the impact
of various methods on the stability, erosion resistance, and ecological benefits of revetment is elucidated, providing a reference for the
rational selection of construction methods. Finally, from the perspective of engineering significance, the important role of embankment
protection engineering in improving flood control, ecological and economic benefits of water conservancy projects was summarized,
so as to provide some reference and inspiration for the construction technology improvement and effectiveness enhancement of
embankment and bank protection projects in Chinese water conservancy engineering.

Keywords: embankment and bank protection projects; construction technology; water conservancy engineering; slope protection
method; stability and ecological benefits
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Application of Reinforced Concrete Construction Technology in Water Conservancy Engineering

WANG Xuejing
Sheng Sheng Group Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: Water conservancy engineering is an important component of Chinese infrastructure construction, and reinforced concrete
structures play an important role in water conservancy engineering. The article mainly analyzes the application of reinforced concrete
construction technology in hydraulic engineering, including formwork construction, steel processing and installation, concrete
construction, etc., and discusses the quality control during the construction process. Through practice, it has been proven that the
application of reinforced concrete construction technology in water conservancy projects can improve project quality, shorten
construction period, reduce project costs, and provide strong guarantees for the development of Chinese water conservancy industry.

Keywords: reinforced concrete; construction technology; water conservancy engineering; quality control
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Analysis of Concrete Lining Construction Technology in Water Conservancy Irrigation
Channel Engineering
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Abstract: In hydraulic engineering, channel lining concrete technology is an important means to ensure the stability and durability of
channel structures. The article explores the key points and applications of lining concrete construction technology in water
conservancy irrigation channel engineering. Through the analysis of technical principles, categories, and detailed process flow, this
paper deeply explores the practical application of lining concrete in channel engineering, aiming to provide technical references for the

construction of related projects.
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Research on Winter Construction Technology of Concrete in Water Conservancy Engineering

LIU Shiwei
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: In northern China, the low temperature environment in winter poses many challenges to the concrete construction of water
conservancy projects. In order to ensure the quality and efficiency of winter construction, a systematic study was conducted on the
winter construction technology of concrete in hydraulic engineering in this article. The study adopted a combination of field
experiments and numerical simulations. Firstly, the influence of low temperature on the performance of concrete, including early
strength development and frost resistance, was analyzed. Then, various winter construction technology were explored, such as
insulation curing, adding antifreeze agents, and using fast hardening concrete. The research results indicate that reasonable insulation
and curing measures can significantly improve the early strength of concrete, the use of antifreeze can effectively improve the frost
resistance of concrete, and rapidly hardening concrete can achieve the required strength requirements in a short period of time. In
addition, the application effects of different construction technology in practical engineering were analyzed through numerical
simulations, verifying the feasibility and effectiveness of these technical measures. The research conclusion provides scientific basis
and technical guidance for winter water conservancy engineering concrete construction, which is of great significance for improving
winter construction quality and ensuring engineering safety.

Keywords: water conservancy engineering; concrete; winter construction; thermal insulation and maintenance; frost resistance
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Application Analysis of Anti-seepage Technology in Water Conservancy Engineering Construction

LIU Yonggang
Sheng Sheng Group Co., Ltd., Yinchuan, Ningxia, 750001, China

Abstract: Seepage prevention technology is a key link to ensure the long-term stable operation of water conservancy projects. For
example, reservoirs, channels, reservoirs, dams, etc., it is necessary to effectively prevent water leakage to protect the surrounding
environment and improve the utilization efficiency of water resources. This article discusses the application and importance of seepage
prevention technology in water conservancy project construction, and discusses the key issues that need to be paid attention to when
applying these technologies, such as temperature control and surface construction management, in order to improve the safety and

reliability of water conservancy projects.

Keywords: water conservancy engineering; anti-seepage technology; matters needing attention
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Brief Discussion on Application of Large Water Conservancy Machinery in Water
Conservancy and Hydropower Engineering
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Abstract: The expansion of the scale of water conservancy and hydropower projects has made the application scope of large-scale
hydraulic machinery increasingly wide. It is crucial to coordinate the management and equipment of large-scale hydraulic machinery and
ensure the safety of the construction process of hydraulic machinery. Therefore, a brief analysis and some specific suggestions have been

made for the two key issues, hoping that the progress of water conservancy engineering construction can be further improved.
Keywords: large scale hydraulic machinery; management equipment; construction safety; equipment safety
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Discussion on Main Problems and Safety Control of Water Conservancy Engineering Construction

HUANG Hexing
Jiangxi Water Investment Construction Group Co., Ltd., Nanchang, Jiangxi, 330000, China

Abstract: Water conservancy engineering construction is an important infrastructure construction that promotes social and economic
development, involving public safety and the stability of the national economy. The article analyzes the main problems commonly
encountered in the construction process of water conservancy projects and explores them in conjunction with safety control measures.
Firstly, key issues in the construction of water conservancy projects were identified from the aspects of engineering design,
construction site management, construction organization and arrangement, and construction technology, such as low design quality,
insufficient safety awareness, and lax construction supervision. Corresponding safety control measures have been proposed to address
these issues, including optimizing the engineering design process, strengthening on-site safety training, strict construction supervision,
and improving construction quality. At the same time, in order to ensure the safety of water conservancy engineering construction, it is
necessary to strengthen the technological innovation of construction enterprises and the scientific application of building materials. In
addition, we encourage the combination of industry, academia, and research to continuously improve the management level in the field
of water conservancy engineering construction. This study has certain reference value for improving the safety level of water
conservancy engineering construction, reducing the frequency of accidents, and ensuring the long-term stability of the social economy,
S0 as to provide scientific and standardized management models for government decision-making departments and construction units.

Keywords: water conservancy engineering construction; safety control; construction problems; accident prevention; management model
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Research on Countermeasures for Debris Flow in *'6.17"" Local rainstorm at the Hydrological
Station of Toutunhe Timber Factory

GAO Yun
Changji Hydrological Survey Bureau, Changji, Xinjiang, 831100, China

Abstract: rainstorm debris flow is a common geological disaster with the characteristics of sudden, great harm, fast movement, short
time, strong erosivity and strong bearing capacity. In order to reduce the threat of mudslides to people's lives and property, a series of
effective measures need to be taken for prevention and control. Therefore, the purpose of this study is to deeply analyze the causes of
the "6.17" local rainstorm event at the hydrological station of Toutunhe Timber Plant and its impact on debris flow risk, and propose
corresponding prevention and control measures. Through comprehensive analysis of the causes of debris flow, combined with multiple
factors such as meteorology, hydrology, geology and vegetation, scientific and effective prevention measures are sought to reduce the
impact of debris flow disasters caused by local rainstorm on the ecological environment and human activities, so as to provide

theoretical basis and practical guidance for regional sustainable development.
Keywords: hydrological station of material factory; rainstorm; debris flow
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Role of Township Water Stations in Rural Water Conservancy Work

MI Boyi, ZHAO Zhenhu
Beijing Changping Machikou District Water Service Center, Beijing, 102200, China

Abstract: In the process of rural economic and social development in China, water conservancy engineering plays an irreplaceable and
important role as the infrastructure for agricultural production and rural life. Especially in the suburbs of Beijing, due to the unique
geographical location and climate conditions, water resource management and water conservancy engineering construction are
particularly crucial. As the grassroots organization of rural water conservancy work, township water stations shoulder multiple
functions such as planning, design, construction, maintenance, management, and supervision. Their work efficiency directly affects the
implementation effect of rural water conservancy projects and the rational utilization of water resources. This article analyzes the role
of township water stations in rural water conservancy work, explores their specific functions in planning and design, construction and
maintenance, management and operation, supervision and evaluation, and proposes strategies to improve the efficiency of township

water stations in response to existing problems.
Keywords: township; water stations; water conservancy
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Survey and Inspection Report on Ganhezi River in 2023

HE Yujing
Changji Hydrological Survey Bureau, Changji, Xinjiang, 831100, China

Abstract: With the rapid development of hydrological services, the existing basic stations are no longer suitable for the development
of hydrological services. In order to make up for the shortcomings of basic hydrological station network positioning and observation,
expand the scope of data collection, enhance the integrity and consistency of data series, hydrological surveys and patrols have been
carried out in the early stage to make up for the shortcomings and provide reliable hydrological data support for local socio-economic
development, flood control and drought resistance, early warning and forecasting.

Keywords: river basin overview; river system; current situation of water conservancy engineering; runoff; flood
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Soil and Water Loss Issues and Comprehensive Management Strategies in Changping District,

Beijing
PENG Cong, ZHANG Lijuan
Beijing Changping Machikou District Water Service Center, Beijing, 102200, China

Abstract: With the acceleration of urbanization and the intensification of human activities, Changping District in Beijing is facing
increasingly serious problems of soil erosion, which have had a serious impact on the regional ecological environment, agricultural
production, and people's lives. This article deeply analyzes the current situation of soil erosion in Changping District, explores the
natural and human factors behind it, and proposes targeted comprehensive prevention and control measures such as improving water
resource management, enhancing water-saving efficiency, strengthening sewage resource utilization, optimizing industrial structure,
and implementing regional soil and water resource management. Combining theory with practical operation, our goal is to provide

strong reference for the ecological environment protection and sustainable development of Changping District.
Keywords: rural sewage treatment; water environment protection; Machikou Town; Yangfang Town
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Analysis of Problems and Solutions in the Current Situation of Water Conservancy and Flood
Control Work

LIU Dong }, LIU Jian 2
1 Peicheng Town Water Resources Management Service Station of Peixian Water Resources Bureau, Xuzhou, Jiangsu, 221600, China
2 Xuzhou Water Supply and Drainage Management Center, Xuzhou, Jiangsu, 221000, China

Abstract: Water is the source of life and also an important support for social development. However, floods often bring huge disasters
and losses to humans, especially in today's increasingly significant climate change, where frequent floods have become a global
challenge. As one of the important fields of water conservancy engineering, the importance of water conservancy and flood control
work is becoming increasingly prominent. The flood prevention work of water conservancy projects not only concerns the safety of
people's lives and property, but also involves the overall interests of national social stability and economic development. Through
scientific and reasonable flood prevention measures, the losses caused by floods can be effectively reduced, ensuring the sustainable
and healthy development of the social economy. Starting from the overview and role of water conservancy and flood control work, this
article will systematically analyze the main problems existing in current flood control work, and deeply explore the key elements of
water conservancy engineering and its flood control measures, so as to provide theoretical reference and practical guidance for further
improving Chinese water conservancy and flood control system.

Keywords: water conservancy engineering; flood prevention work; problems and solutions
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Causes Analysis and Solutions for Bolt Breakage of Wind Turbine Generator System Blades

LUO Chunyu
Fujian Funeng New Energy Co., Ltd., Putian, Fujian, 351100, China

Abstract: In response to the frequent breakage of bolts connecting the wind turbine blades and pitch bearings of a wind turbine
generator unit in a certain wind farm since its commissioning, this article combines the actual situation of bolt breakage on site, such as
the number, quantity, and corresponding location of bolt breakage of the wind turbine blades in the wind farm. The reasons for the
failure of blade bolts are analyzed from the aspects of bolt quality, blade bolt installation construction, etc. Specific solutions are
proposed through cause analysis, and after rectification, they are verified.

Keywords: wind turbine generator system; blade bolts; bolt breakage; causes for failure; solutions
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Analysis of the Implementation Path of Intelligent Management for Rural Small Hydropower
Stations

ZHANG Yaping
Hebei Provincial Water Affairs Center Shijin Irrigation District Affairs Center, Shijiazhuang, Hebei, 050000, China

Abstract: In rural areas of China, many small hydropower stations were built earlier due to historical reasons, and problems such as
aging equipment, low technical level, and simple management methods are more prominent. At the same time, with the increasing
demand for rural electricity and the improvement of environmental protection awareness, the management requirements for rural small
hydropower stations are also increasing. The traditional manual management mode is no longer sufficient to meet the needs of modern
management, and there is an urgent need to introduce intelligent technological means to improve management level, achieve efficient
utilization of resources and sustainable development. Therefore, the research and practice of intelligent management of rural small

hydropower stations have important practical significance and profound development value.
Keywords: rural small hydropower stations; intelligent management; implementation path
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Exploration on a New Path for Intelligent Management of Safety Production in Hydropower Stations

NI Jun
Ahai Power Generation Branch of Yunnan Huadian Jinsha River Midstream Hydropower Development Co., Ltd., Lijiang, Yunnan,
674100, China

Abstract: As an important energy infrastructure in China, safety production is crucial for hydropower stations. With the development
of technology, artificial intelligence technology has provided a new management path for the safety production of hydropower stations.
The article conducts an in-depth analysis of the application of artificial intelligence technology in the safety production of hydropower
stations, and explores the construction and application of intelligent management systems, in order to provide useful references for the

safety production of hydropower stations in China.

Keywords: hydroelectric power station; safety production; artificial intelligence; intelligent management; path exploration
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Research on the Methods for Enhancing Flood Control Capability of Power Grid Substations
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Abstract: As an indispensable component of the power system, power grid substations undertake the key tasks of energy transmission,
distribution, and conversion. However, in the face of natural disasters, especially floods, its operational safety and reliability face
severe tests. The article explores in detail effective methods and strategies to enhance the flood prevention capabilities of power grid
substations, providing scientific basis and practical guidance for ensuring the stability of power supply, reducing disaster losses, and

addressing the challenges of climate change.
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Brief Discussion on the Methods and Safety Measures of High-voltage Testing for Power Equipment
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Abstract: The normal operation of power equipment is the cornerstone of ensuring the sustainable development of Chinese national
economy and social stability. The high-voltage test of power equipment is the main way to verify the safety and reliability of power
operation. The article will explore the methods and safety measures of high-voltage testing for power equipment, in order to provide

reference for high-voltage testing of power equipment.

Keywords: power equipment; high-voltage testing; safety; reliability; safety measures
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Reliability Improvement and Optimization of CEMS Environmental Parameters for
Denitrification System in Thermal Power Plants

WANG Li, YONG Peng
Ningxia Zaoquan Electric Power Generation Co., Ltd., Yinchuan, Ningxia, 750000, China

Abstract: This article analyzes and studies the problems in the operation of the 660MW unit denitrification CEMS system of Ningxia
Zaoquan Electric Power Generation Co., Ltd. It has been transformed and optimized from four aspects: on-site equipment,
environmental protection equipment, control strategy, and regular maintenance, and has achieved good safety and economic benefits,
which can provide corresponding ideas for improving and optimizing the reliability of denitrification CEMS systems for similar units.
Keywords: denitrification CEMS system; multi point sampling; regular reliability maintenance; feedforward control; cascade control
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Research and Application of Cable Fault Locator Based on Internet Technology

LIU Zhishuo, ZHU Yongning
State Grid Kashgar Power Supply Company, Kashgar, Xinjiang, 844000, China

Abstract: Cable fault rangefinder plays a crucial role in the operation and maintenance of power systems, and it is important to find
and repair cable faults. However, with the development of cities and the increasing density of power facilities, there is an increasing
demand for the accuracy and operational complexity of fault rangefinders. In view of this, this research attempts to apply Internet
technology to the cable fault locator to improve its performance and ease of use. Through engineering implementation and theoretical
research, this paper designs a new cable fault locator based on Internet technology. This instrument can achieve remote fault location,
greatly improving the speed of fault handling. Moreover, users can monitor the status of their devices in real time and perform
operations through mobile applications, greatly improving the convenience of use. Through the analysis of the experimental data, the
results show that the cable fault locator using Internet technology has shown advantages in improving the accuracy of distance
measurement, reducing the complexity of operation and improving the speed of fault processing. This study provides new possibilities
for the development of cable fault location technology and has broad research value and practical application prospects.

Keywords: Internet technology; cable fault rangefinder; operational convenience; remote distance measurement; power system

operation and maintenance
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Application Research on Flexible Transmission Technology in Smart Grid

YILIHAMU Saimaiti, ZHU Yongning
Kashgar Power Supply Company of State Grid Xinjiang Electric Power Co., Ltd., Kashgar, Xinjiang, 844000, China

Abstract: Flexible transmission technology, as an important component of smart grids, is increasingly receiving widespread attention.
The article mainly discusses the application and potential advantages of flexible transmission technology in smart grids. Firstly, the
development background and current situation of smart grid were introduced, emphasizing the urgent need for smart grid to improve
the stability and efficiency of the power system. Secondly, the principles, classifications, and key technologies of flexible transmission
technology were elaborated, including Flexible AC Transmission Systems (FACTS) and High Voltage Direct Current Transmission
(HVDC). Through case analysis, the application effect of flexible transmission technology in power transmission was studied, especially
its significant advantages in improving the reliability, flexibility, and stability of the power grid. In addition, the article also explores the
potential application of flexible transmission technology in achieving renewable energy access, optimizing power grid scheduling, and
responding to emergencies. The research results indicate that flexible transmission technology is of great significance in improving the
overall performance of smart grids, optimizing power resource allocation, and supporting the development of renewable energy. Finally,
the article looks forward to the future development trend of flexible transmission technology in smart grids and puts forward relevant
suggestions, in order to provide theoretical basis and technical support for the intelligent development of power systems.

Keywords: flexible transmission technology; smart grid; high voltage direct current transmission; power transmission; renewable
energy access
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State Monitoring and Diagnosis of Substation System Equipment Based on Internet of Things
Technology

ZHUO Liye
Guangxi Baise Guangtou Yinhai Aluminum Industry Co., Ltd., Baise, Guangxi, 533000, China

Abstract: Accurate monitoring and real-time fault diagnosis of substation system equipment status are achieved through Internet of
Things technology. The study first evaluates the application of the Internet of Things in the power system based on domestic and
foreign literature, and clarifies the technological innovation points. Then, an innovative monitoring scheme is introduced, which
integrates edge computing and cloud computing to improve data processing efficiency and security. The empirical part of the study
demonstrates the application effect and economic benefits of the scheme in actual substations, providing strong case support for future

technological upgrades and practices.

Keywords: Internet of Things technology; substation system; equipment status monitoring; diagnosis; smart grid
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Development Analysis of Remote Visualization Operation and Unmanned Technology for
Intelligent Substations

HUO Xuyang
Zhongmu County Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: With the rapid development of information technology, smart substations, as an important component of energy systems, are
undergoing a transformation from traditional to intelligent. The traditional substation operation and maintenance mode has problems
such as high labor costs and slow response speed. It is urgent to introduce advanced remote visual operation and unmanned technology
to improve efficiency and reduce risks. The article will delve into the application and development of remote visual operation and unmanned
technology in intelligent substations, demonstrating the important role of intelligent substation technology in improving operation and
maintenance efficiency and safety, and providing reference for technological innovation and implementation in related fields.

Keywords: intelligent substation; remote visualization operation and maintenance; unmanned technology; technological development
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Suggestions for Testing and Safety Management of High Voltage Electrical Equipment in
Power System

ZHU Zhe
Yuneng (Group) Co., Ltd., Chongging, 400000, China

Abstract: High voltage electrical equipment testing in power systems is a key step in ensuring equipment performance and safe
operation. However, the high voltage hazards and electrical risks that may exist during the testing process require companies to adopt
strict safety management measures. Based on this, this article explores the basic content and safety management suggestions of
high-voltage electrical equipment testing in the power system, such as pre test inspection, implementation of safety regulations, safety
technical measures, execution of work regulations, clarification of safety responsibilities, prediction of dangerous points, process
analysis, etc., aiming to improve the safety and efficiency of high-voltage electrical equipment testing process.

Keywords: high voltage electrical equipment testing; safety management; power system; safety technology; safety consciousness
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Skills Training and Development of Electrical Equipment Maintenance in African Environments

GUO Junchang
Shenzhou Urban Rail Transit Technology Co., Ltd., Xi'an, Shaanxi, 710100, China

Abstract: As a diverse and rapidly developing continent, Africa's demand and application of electrical equipment are increasing day
by day. However, due to the lack of systematic training and rich practical experience among local operators, electrical equipment often
faces many challenges in operation and maintenance. The article summarizes the practical experience of electrical equipment
maintenance based on years of work experience in Africa, analyzes the characteristics of local workers in operating, using, and
repairing equipment, and proposes targeted design and manufacturing improvement suggestions to improve the reliability and safety of
equipment. Through the analysis of training needs and the design of training content, this article aims to provide effective skills
training and development paths for electrical equipment maintenance in African environments, helping local workers improve their
operational and maintenance capabilities, and promoting the efficient operation and management of electrical equipment.

Keywords: electrical equipment maintenance; Africa; skill training
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Application Research on PLC Technology in Electrical Engineering and Its Automation Control
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Abstract: PLC technology, as a core technology in modern electrical engineering and its automation control field, is widely used in
various industrial control and automation systems due to its flexibility and efficiency. This article analyzes the fast response, simplified
control process, and high intelligence level of PLC technology, and details the application strategies under different control
requirements in electrical engineering, including sequential control, switch control, closed-loop control, analog control, and remote control.
Finally, the improvement strategies of electrical engineering and automation control systems based on PLC technology are discussed,

including expanding application scenarios, anti-interference transformation, and intelligent upgrading of electrical equipment.
Keywords: PLC technology; electrical engineering; automation control
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Brief Analysis of Application of Ship Driving Automation in Ship Collision Avoidance

FAN Jianbo
Changjiang Nanjing Waterway Engineering Bureau, Nanjing, Jiangsu, 210009, China

Abstract: Ship driving is a key link in ensuring maritime safety, and traditional ship driving relies on the skills and experience of the
driver. However, in complex and ever-changing navigation environments, relying solely on the driver's visual and judgment abilities is
difficult to ensure the safe navigation of ships. With the continuous development of technology, ship driving automation technology
has gradually become a research hotspot in the shipbuilding industry. The article mainly analyzes the application of ship driving
automation in ship collision avoidance, explores the advantages of ship driving automation technology in improving ship safety and
reducing human errors through research on ship collision avoidance issues, and looks forward to future development trends.
Keywords: ship driving automation; ship collision avoidance; security; development trends
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Research on the Application of Instrument Measurement and Control Technology in Electrical
Engineering Automation

TAN Meiling
Yuneng (Group) Co., Ltd., Chongging, 400000, China

Abstract: In the field of modern electrical engineering, instrument measurement and control technology plays a crucial role. With the
advancement of technology and the improvement of automation level, various advanced monitoring and control technologies continue
to emerge and are widely applied in various industries. This article introduces common instrument measurement and control
technologies, including centralized monitoring and control technology, fieldbus monitoring and control technology, and remote
monitoring and control technology, which analyzes in detail the specific applications of these technologies in electrical engineering to

promote the sustainable and healthy development of the automation field in electrical engineering.
Keywords: instrument measurement and control technology; electrical engineering automation; sensor
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Common Problems and Countermeasures in the Operation and Management of Medium-sized

Reservoirs

CHENG Xinyong
Xinjiang Tarim River Basin Nur Water Conservancy Hub Construction Engineering Management Bureau, Hotan, Xinjiang, 848300, China

Abstract: Medium sized reservoirs often face various problems in operation and management, which directly affect the safe operation
of the reservoir and the stability of the surrounding environment. The article analyzes common problems in reservoir operation and
management, such as incomplete management systems, infrastructure defects, weak disaster prevention capabilities, and insufficient
requirements for sustainable development. Based on this, specific measures are proposed to improve management efficiency, including
improving management systems, strengthening infrastructure construction and maintenance, enhancing emergency disaster prevention
capabilities, and promoting sustainable development, in order to help reservoir managers effectively solve problems, improve

operational management levels, and ensure safe and stable operation of reservoirs.
Keywords: medium sized reservoirs; operation management; common problems; countermeasures

e

TEIARA 2, B K AR S BB KR TR, MY
IR WK EHR . i RS2 EIER, 18 B A
M-SR E R IE. Bk, A SCER P RKEIE T
B v L) ) A R () R e, B TR SR AL T AT IR
WTE, DMRBEK N 2 AR E BT, Hm AR .

1 MKESITHITENEENEE

1.1 REKEEERE

TRIEKEE B & %4 K Is AT & B BT 5
IKEEAE R KR RS, H A B IhRe &R vt & K. /K
FEAE B ki T R I K e, TR 7K B
SR FUK IR B & 17K I IG5 6 1 2 (52, 7K 4
a2 A | Wit 56 B M FHIE AT AR T A PR S 1 N R A i
PR A IR . A AR RIS AT B B HE i WA A 4R
B IK P2 1 45 K RN B it , B DR FLAE THDG 2R 5 AR AT
RER R R M4

1.2 TR &RIEKEER

B TR AR E KB DI RESL, K EEIL AR K
VEBE RH RS2 MINAE . AR T LU
K A EAS 2R VR B S 32 7K 11 22 Th e R L 0%
BT, A FR I B /K ANHE K 3R BT DLBE G b A4 R ¢ FH VAR

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

W AR PO, HE5R X I PL R 68 775 ZKRE R HE AR i %
TEEITF R REHE B M 25 K , (et ml sl A0 b 5 T A
AN B R EE AR F B, KT DA X 34
GBSO R A T .

1.3 {REKEZFHE

PR EE A5 3 A RS B L H AR . KA
ARBKF LR, HEBMsir AR E A, BAGET
AR E T B KA G B RaS K] Ll K Rg &
B AR 7 S A B A TR A, SRR BRI
EANFIF AR . 8 A B I A A S IR AR, UK
JEE ] 320 P A 2 it U AN A 25 A Mk T DA A 8 o s o I I
AN E IR KERBITEHIE RN % B2 8aE, ik
FHEBHE AR OO B IR A TG 555, IR LT 2
(B2 207 3 i SRR . TR, B RIA R E . AR
BT S IEE, T LA S Sk B A5 3 as, eI
TR AT R A H AR S KR R .

2 PEKEIEITEREPRIE W a0

2.1 EEHERBETE

R YK R AT B A DL il R B BN 5T
i, XEERIEEHEMEREAAES. PUTAEIN. I
BHLHATEES . Bk, ERZEOT, KEEE M

109



@f' VISER

KALEHE - 2024 75 58]
Hydroelectric Science & Technology.2024,7(9)

Yk 2 A AR G 10 R B A, B BT 1 R A
TIEGAEH, Toid A s S8 BN G AR SR A i R
AT NANRSL, B REE L TAEMAS —. AUTE,
Wi 21 7K B IBAT fIRCR A 2 A o LU, B B FE AT A2
firo RIMEA —E e B B IR, (HAEAT MR, ATRE
DR i = A 20D AL 1 B e BN B3 P MR A,
T 1) B A S R R A . XA LT, T RE 2 B B
TREL BRAEA G A WS IN S R, ™ B K 2 1
IEHIsAT A . [, FEKEEE g, BHLHI N 2
Fe DRAIEE B ) B2 AT R AT 477K 22 4 ) B B
RMBHURIATE R, BB S RIS A WY sl BB T B
AR5 HME LA B I i B AN 24 TE A8 e i) e AR, AT
SO ) B PR A A VE AN RAT ROR

2.2 EAHig MR 8 R 43P TR R A

VF2 I ROK PR v T bt 0 BB N 4, LA 1
DM < ] BRI LR I A I 8] B TR SRR B
i, Sl 7 —ERERE MBI . ZHH BT
FAEE TR, TTRES BN TRk N sl 5

PRI ANRRSE , ™ BN 2 5 e S 3 B A g O 7 22 4
B R HE D A0 TRESOR (AR, B R R A AR

TEMBLE AWML, M0 — L5 22 IHK R SRR A3 %
Bt AR BE I SR AT 20, 3K B0 T KR 1A BLIS 4E KT
TR ORI ESR, fom 7 B Mz att. 54, it
EHATA L NIREEKBGE BRI EE, —Lpi
TR 1 8 8k | Bt A e SR E 5 T AR AR RS 2 K S

A RIIIAT SR 3L 25 ST 14 T e S IR A TR

BT AT BEIE BRI — S PARIR AR AT KU (A o

2.3 BARIMRAES 55

v R K R I AT A F P Bl ST K R 0 95 1) T e R
BUAE NIX TR AR F P S 5 A7 AR 2 AN A2 o
5, K AT BE T I ) AR O T AL AR K S IR L T AR

IX L T AT BET 7K PR £ R A i 120 A DX ™ F RS LR

TR AE BEAUR A 9 T R 2R T TR 2 A 9 i T R i

AR, HEFERFRRE DY R XEERZEN, —
SEZ IHK PE R AR HE AR, Bt st AN R, ST Bt
TN i N2 B3 AN TE 3, SR /K AR I T R A IR
BEJIRITHTN . SRZ AR K F T RGeS L2 AL
AR P B P X 4 it thASE 770K P B A 5 35 T i O

T T 3 DU TR A Rt gD 1 R A OR 7 A 12 8 R 22 4

WU 8 1) AIAR S48 BEATUAL) MR — 2R B g i 0

S8R 7K P AR R Rt ST, R T LB BE SN 2 a1

S ST A A N TR 2R G AT N e AL, B ORAE R T
A I B RN PRI M AT RN AR S SR T LK R By
RIVKAEST, P> REHK

2.4 i BAIFFEME A RER

T R R 32 47 A8 B AR AN 2 T RR SR R R BRI 1]

110

1 BEERIAE THIE A FHBCRAR ARSI EE R K DA S pk 2
AR R S T T . WS, KRR R AE AT R AT
RSP AR L), FEEHIEF A SRR 7,
7K J 320 - b KRS T % R i P A F AT g BUK 13t
R IKBHRIR 2 DL RS RGUREIR, T 52 24 b ) v
SRR FLUR, JK S A A IR 0 R £ A e AR R
HRAAT B R . KPR IS B 2 U K SCHE T 245
M R SCAES RGP, TRESEBUES RSB,
YIFRhRE 2% DA R K SSRGS 1), X S AR KA AR A
PRI AT RS R R o KRR T R T BUR ROE R . i
WO & I B, 1T R Be R it 7 A AR R ME R CR B R i, i
B2 AT E A AN o

3 IRAFEKEEITE RN E N X

3.1 BEEEFE

4 1) A B 1] FE AN AT DAV /K B RE AT R A B R
EREMS IR TG BIRR . MR 22 A R A AL BRI B
Ho—, WIR K PR EE 1 %5 TR SRR BR , 2 375 Bl 1) 2
Y ZAGE R FIHRRE 7 L, W DR A A B2 R0 B 6 P R B 1)
B BT EE o WL T K R B T B, B
HAR KB 817 PR 2 458 # i i B ER 57 AARL
JIVE L, DL RS B SR i S P AT AR R
56 AR AR RINE , R 2 G B K R IE AT
R P AR AR, ARG ( H R A R TR . K
FEL MR 22 4 W A5 7 T R PRI AR AR E R T
DURIYE TARRARE, s D3 b AR e PERRURS, IR RE 4R
MR TR, =, @ErErEREaegR
TEHEALE R . X A 2 AR B AR oK, R
il B RLEL 8 VR B AN I BE 77, S REXT IR SRR A1
o G, SRR N 2 R A E L BT, DAE
TER T RAEBG RGO T REIEIGE . A 5 AN, f%
KPR B A5 AN o 5 BRI, B o R Sk )
FEBORAVE B AT, SSK PEIS AT 1 St Bl s 234
AR, 32 m s BRI AR R AR, A Rk R AR E
GEIET, NSRRI SIS RIS 1130k .

3.2 hnsRERNILEE I FALE TP

K R At B B (RN PR T SR, I
WD 51K RTE S, X e it g A0 AN H S 4 B
SO K I e At L RRE RIS AT R . 1k, gt
Tt 152 it 0 18 A R A A DR /K P % T8 il P U2 T 755 6 B T
MR ARFRER 2 4 BR, 7050 HREHLR « /K SCSE TRE T
%A, EIVTE KSRGS A B, AR PRI HRR
ot PUBSRE AT S IR AR ER . B R A Wi A
TR P it T M, T DA AR B il 8 3 F ) A R AR XU
IR Bl 1) A5 FH iy o LUK, DRI 5t 1 H 3 4B
T BARGAS 2 PR B /K B 22 43847 16 B B e« 5 X K
VAT RS . 4E4P FIRE S, REEE ], SR, AL

Copyright © 2024 by authors and Viser Technology Pte. Ltd.



AKHRHE - 2024 95745 4598
Hydroelectric Science & Technology.2024,7(9)

@" VISER

Bt B AT RS R L 2, R A BRI B Bt ) 2 4L
TIN5 e 5L, A TS S A A Al 2 5 T DL P A 2
FBL RNy, EALfgargEy oM BRI, RIE4E T
VERIMNEE RSN, JE— D3R e e BRI Y m] St
e ISR B YoM AES I 75 78 70 5 FEIA S AR AP AT H]
FREER RN ESR . EBOEBOE AR, Il X AL
FR BT, SRIUCA R A S AMERE A it A2 B4R
gy, EEEAMMAIR. TR, SR, TR
EHRG, ST RIS S .

I ARREA BT AR RS S B IR B LR
A RBERTF K BB ) 22 A PR ANRR e I, PRGSO, fR
W o S A X ) 22 A RN 5 e, R i 7K B AR A 200 T A
AR RS E

3.3 BN 2BIREE

s AL AR K 2R 3 AT AR B K L S 9 RE D B TR OK
LAIEAT M E . N2 R BE T SR KT N
SRR = ANT7 T A5 20820 9 T A2 AT RE PR 9 3 P
HTEE R

B M T AR A AN ST TR 2 ) 9 T RS VAt
AR Z, 52 DGR PR R I X R . K3 R
SRR A REAT YA AT o RIS A EUA TR W] e A A 1) 9 T
B TR BBV AR, SR E RO it A TR
Jith, BN RSN E AP RE 1, BLROTT et 5
FARBAMBEVE TAE, AT AR e 35 A A 1R XU

AR N S N ST A A P N S TS R AT
A A U B 1A BTN B2 AR ST AL 55 o 5235 BRId ]
AL« W SO AE RGN S B %, B ORAE R T AR
I RE G R R B B EA N,  HZH R BRI AT 5l
R IR EZ D N B0 T AN P45 K

=R R L T A, R PPl 5 F G B R
ANFEH, MR R HE T 58, AT 10 B it (¥ 12 AT
B TR AN, RERGE-ESOEMAEKE, REn
FL O PR B AR 2 SCHRF, B 32 R AU PR R I AR
A= RRFE o

NSEBLRRAL R 2B K AE ST F AR, I8 7 SR B 5
AAHIRN BRI I AN S RESE T, S i FLAE 95 T W IRtk
AR AR R E T AT B F) 451 BE T o 0 5 [ B 96 52 A AT
BAE, RSB RERFE FRAL, Wi Th K PE S
SEBKCPARE S, DA ROK I 2% 2 R8 € 18T, KR
MR R A XCRIIAIE 22 4

3.4 RHAIFHEAR

et rh 7R K B 32 478 B A T R 82 R 2 4k K BRI

Copyright © 2024 by authors and Viser Technology Pte. Ltd.

AP At A TR S OB it . PTRR4E
R BESRAE T EI /2 i 75 SR BRI, AN 535 R Sk AR Y
AR o BRI BRI o 5 S, R K BE VR R R R RN B
HR AR K EEAEBE K L RN R HL A 5 THI i B A R, LA
T IR A R SRS, B CRK BRI A ORI RITZ
AR IAREA T BRI HE 7V, B KR (R 7K B IR R i 4K
R, IR, R E AR, 4R KR AR
BRGM RN IR, HEshKEZIT 5ESABE A
RIE o BRIV AMEREZ ST, Wb KR LA
RGN, R AR E AR RGNEFEIGE . & HLEH]
IKEE B & KFNHOK, DA SRR SO 2, b VT
MR AR RGN, RHEAEYZ AR AKAES
R RER R . NGRS 24 M A R 235 AF 5 3 10 4 il
561, BOHEAMMTMR IR, §le k=R a6
EMBORMT . B ARBEMS Y, I X T
BERCURFIK SRR A BRRE 77, R A 2 8 0T /K P g 1 A
I SRR EE AR

IR, HESHHEA G A BLF Bt . R SE
FARFUE BAE L R G, LI/ T2 AT 50805 (1) 52 i 1 0 A
SN, NURSRSRALR A . I BRI s i B TV,
TS B R R U e, 38 TS B SCR RN R, M
T 5 0 R R 6 5 Bk R AR 1L

4 HERE

R RLK R IS AT BRI S % T TN ) AR A R 1 A
AR G0 G0 I {4 ) ER A i A R A v R
SRR 2B 5 BE 77 DA SR R R R R, T DU U
R LI ), B THE EARCR, B ORK PR R AR R 1B AT
e KA L 5F 308 Ak 2 3

(&% 3cik]

(1 BR 4778 . A& A B AT & 22 ROR B % W 8 #2447 [T ].
B R KK AHE, 2023, 51 (12) : 150-152
(2] 4. KEEATEE % W5 A R ARt 5k [J]. ok
# 5, 2023,39(7): 181-183
(B]1FF &. KEZTTEEFEEFNFAAFEN I K
b, 2022 (15) : 79
(4] B4R, A BAETAT & 2 J % W18 B RORL x5 6 [T].
AT SZ R H A, 2022 (6) : 133-134.
@A REE (1985.10—), W E#K: HERL A
F, rEEl: RUVARITAE, SRR 2. g
HERBEXEERARBRAAFIBATZZRER
R, RERRAIER S ANE CRED) Bl A, BALSL:
TR,

111



KALEHE - 2024 75 58]
Hydroelectric Science & Technology.2024,7(9)

@" VISER

KGR H SRR E MRS SR
EN (2 B
THERRZRCHBRFAENSE, TE &) 750411

[(HE]RAS, REEANNGEEAK RET P92 ABRAERK, ONNAZREREZ, AKHRET REGET, #
YA TR T HRAE T K AYMRA . 35 A 32 A S RAES T B KA R T RAF At 3t 4k ) 7 Gote & AR5 &84T A= 42,
BRI LA KA R At TS, ABRTHRERE—ZORE, A, KNERERLK L KiZa5)
AR E B Aty T AT, P T S IATAEGRAL, METFLOERLKE #iz a A RRPEE
Wt sFathdr 7 ik, BA—RABEEL,

[Rgml ke ; Rizase; RIPEE; it H4y
DOI: 10.33142/hst.v7i9.13483 TESES: TM3 SCRRARIRAD: A

Research on Maintenance and Repair of Thermal Control Automation Protection Devices in

Thermal Power Plants
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Ningxia Zaoquan Power Generation Co., Ltd., Yinchuan, Ningxia, 750411, China

Abstract: Nowadays, the application of thermal control automation devices in thermal power plants is becoming more and more
mature, and the degree of automation is increasing, providing great convenience for the operation, control, and adjustment of thermal
power plant equipment. The use of thermal control automation technology can help thermal power plants better monitor and control
the relevant data information of the thermal system, which providing a certain guarantee for the safety performance, work efficiency,
and work quality of thermal power plants as a whole. Therefore, we need to continuously optimize the maintenance and repair of
thermal control automation protection devices in thermal power plants. Based on this, the article analyzes the problems existing in
current work and elaborates on common methods for optimizing the maintenance and repair of thermal control automation protection

devices in thermal power plants, which has certain reference significance.
Keywords: thermal power plants; thermal control automation; protection devices; maintenance and repair
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Research on Intelligent Operation and Maintenance Management Platform for Water
Conservancy Mechanical and Electrical Equipment Based on Digital Twin Technology

ZHENG Bin !, HONG Fengyang >
1. Zhejiang Jiangneng Construction Co., Ltd., Hangzhou, Zhejiang, 310052, China
2. Zhejiang Zhihui Jiangneng Technology Service Co., Ltd., Hangzhou, Zhejiang, 310051, China

Abstract: The stable operation of water conservancy electromechanical equipment is of great significance for the safe and efficient
operation of water conservancy projects in China. However, traditional operation and maintenance management methods have certain
limitations in equipment monitoring, fault prediction, and maintenance. The article proposes a smart operation and maintenance
management platform for water conservancy electromechanical equipment based on digital twin technology. By constructing a digital
twin system between virtual models and actual equipment, real-time monitoring, fault prediction, and intelligent maintenance of the
equipment can be achieved. The article provides a detailed introduction to the design framework, key technology, and application
scenarios of the platform, and verifies its effectiveness through simulation experiments.

Keywords: digital twin technology; water conservancy electromechanical equipment; smart operation and maintenance; fault
prediction; intelligent maintenance
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Risk and Technical Maintenance Analysis of 110kV Substation Operation and Maintenance in

Power Grid

YANG Gang
Zhengzhou Power Supply Company of State Grid He’nan Electric Power Company, Zhengzhou, He’nan, 450000, China

Abstract: The power grid is an important infrastructure for the operation of modern society, and its stable operation is crucial for the
normal operation of all aspects of society. As an important node in the power grid, the operation and maintenance quality of 110kV
substations directly affects the safety and reliability of the power grid. The article discusses the main types of risks that affect the
safety of operation and maintenance in 110kV substations in the power grid, including natural factors, equipment failures, bus
switching, and incorrect operation of DC circuits. Subsequently, management strategies were proposed to address these risks, such as
utilizing big data analysis, implementing "one code integration” management, and refining operation and inspection work management.
Finally, the technical maintenance strategies for 110kV substation operation and maintenance were discussed, including power outage
maintenance, electrical inspection maintenance, grounding maintenance, etc., aiming to provide reference for power grid operation and

maintenance management.

Keywords: power grid; substation operation and maintenance; technical maintenance
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Exploration on Maritime Safety Supervision Responsibility Risks and Countermeasures in
Marine Exploration Projects
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1. PowerChina Zhongnan Engineering Corporation Limited, Changsha, Hunan, 410000, China
2. Hainan Maritime Safety Administration, Haikou, Hainan, 570100, China

Abstract: This article analyzes the risks and response strategies of maritime safety supervision responsibilities in offshore exploration
projects. In such projects, maritime safety supervision plays a crucial role while facing various potential risks. The article analyzes
factors such as human error, technological limitations, and environmental factors to demonstrate the main challenges faced by these
regulatory responsibilities in offshore exploration. In this regard, the article suggests taking various measures, including improving the
regulatory framework, enhancing employee training, improving technical support, and taking preventive measures. The case study of
the Huaneng Lingao offshore wind farm project in Lingao County, Hainan Province further confirms the practical effectiveness of

these strategies.

Keywords: offshore exploration projects; maritime safety supervision responsibility; risk analysis
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Analysis of Distributed Photovoltaic Revenue in Electricity Trading

WANG Jing
Ningde Huansan Electric Sales Co., Ltd., Ningde, Fujian, 352100, China

Abstract: With the continuous growth of global energy demand and the increasingly serious environmental problems, seeking clean
and renewable energy to replace traditional fossil fuels has become a common challenge faced by all countries. Among numerous
renewable energy sources, photovoltaic power generation has become an important force in promoting energy transformation due to its
abundant resources, mature technology, and environmentally friendly advantages. Distributed photovoltaic power generation, as an
emerging energy utilization method, has the characteristics of short construction period, high flexibility, and spontaneous self use, and
has gradually been widely applied in residential, commercial, and industrial fields. This article provides a detailed analysis of the cost
composition, power generation efficiency, investment return cycle, and revenue calculation of distributed photovoltaic systems. It
proposes an electricity cost model and energy income analysis suitable for wholesale users, and explores optimization strategies and
suggestions to improve system efficiency, reduce costs, and increase revenue. The aim is to provide theoretical support and practical
guidance for the application of distributed photovoltaic power generation in electricity trading.

Keywords: distributed photovoltaic power generation; electricity trading; profit analysis; economy; optimization strategy
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