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Evaluation of the Impact of the Grain for Green Project on Soil Erosion and
Runoff Generation on Sloping Farmland

Qian Kun
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Abstract :

The Grain for Green Project is one of the crucial measures for addressing land degradation in China,

aiming to improve the ecological environment, reduce soil erosion, and enhance soil and water

conservation capabilities. This paper evaluates the implementation of the Grain for Green Project

on sloping farmland and explores its impact on soil erosion and runoff generation. Through field
investigations and data analysis, the results indicate that the project has significantly reduced soil
erosion intensity and runoff volume on sloping farmland. Specifically, factors such as the degree of

vegetation restoration, slope gradient, and management practices have notable effects on soil erosion

and runoff generation. Finally, this paper proposes recommendations for optimizing the Grain for Green

Project to further enhance its soil and water conservation benefits.
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5=

P FEBE, . e TR ERA SRR DT, KRR BRI, SEURERISVE, RENTAR S T IRFHLAK
PN I R v N w1 NS /2 SR 7 2 AR W 1 i 251 N 0 N9 == 52 S el e TN M S AR =
% TR O MBS T — B MR, (HS L3R S M B AU A AR R 22 St e AR SCIRI AR X DI S ] AT 0
BT, TEBHHEMOE T TR EA A TSR T 2 IS IR, TR AR B ot .

—. EHEMEE TR

(—) IEES5BEXE
IBHRE AR R TR D R B (R K i SR AR A PR
IBAEE, SR — R E A SR SR E TR, REWZ M
X, RHAZERE. hX, KOz T R EAG i L
WARH, SECT BT E, G E RN, RSITEREL.
T BGEX SRR, [E AR 19994 R ) T IR FEE RIS F AR,
BRSSO R, KRR e, B

SEAAEIN AR BORE L, EZEEESANG . Bl IS
T, SRR RER AN TE BB B BIR B o MO B, 4
PHEORIR S5 R B TN, BURGANH S,
Fral 2 AT BOR Y B RS R, IsE T SRR G 1F S5
I, e T TREARREEAT o

(=) ITEmEEER

IBFHEARIE S TR SEHE Y 2 2 AR B 1, JEa
B AR R GHRDRLiA. Ho5E, FEREpRETTm, TR
RGN DO A . I R AR AR oR, IR L e P it

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 001



TP TR RS Ao 5 5, T Y e A A
FEf, XY (REAS B IE B  HERSE, R REAT A L
AR TR, MR IR gk Rk . ST AR
HEITTHRARE R . Hik, TP S K AR R 2 s
TEATEEEE N SR T HARPRIIR 250, A okt
e, B TREE R SO R Tl 2 LS, BRRDBH A9
- G = R d T I T mbc S 3G S B R e s 1 N 5
L2 Ah, BFHERIN— R LA TR, B E., o
5, BB RN T AR, B AR T B
W, TR A

(=) TERMESHERR

IBHHE AL B AR 00 3 B A AR B AR Bk b AR IR
L, WRAZIBM LN ATIRE, HfEsh ST B Frsk e il
AT, TRHESR Tk B ORERRE ), BRI A RO
A A R 1 LR, PR LR e i JXUR: AT 5 34
AT AR E e AR AU B TR bk EiR sk, @6k
fig st Tl ah Ay, SRR TR AR PR RE RIS, DAl A
RGP, AN, IRBREARIE R TR EO) TSRS
HEESEMZ LR Wi E AR, REEZHE
Wb, HGET SN AEIAEE, AT RS, (R
P ZREE AT T 12 TR R e 5t 58 0 AP R e b P Tk [ 2 i
73, EFIRFELNTER, PR T ARG R
AEFITTHES

—. BHEMEER R IR MR

(—) HIBEEHNERES

b IO e e PSP NHIIS PAN= WNSISE N YU % &7
RAERE T, A -, R ok, g
A AT RIS T AT, S A8 A0 L eI S i -
BRI ETER 2, FokEr . BRKBREE T MK IR EE I R L5
M BRI, KW A SRR TR 2, SRR
Seth b, A R B2, B s e,
R TRIABHE, RS TR, LS nER, S
HHuRMEE T, TR HEME, AMLFECEE
FIRFe, BRI, WO R, HE BTk
TR, HRAESSEGFFHRATERA P,

( Z) B#HEMEEN IR MR E RSN

TR IR o R S o A A A T 0 SR ) R kB
FEo WFTERIT, AEMRI S N Y L R N RO R, A
g, THHR TR R A AR RN, W
O R T M B R A, BRARACR IE R, MR ZE K
Ko AR TN T HASIR A, a0, R
B 55 B AR T A s 2, ST AR R, AR
FRIRE] 60% LA LISk, T2 s B T R 2 BRI 50% PA L.
A, AR LU B i, WS B0 LA LR &
5, AR LR, IR R B RSTEE T,

BRGNS IR, FREE Ak ARSI,
ek LR o,

(=) HERIPFURBF

DIE 5180y S U I Sy Sce e U L b= L S V2R 4
SIE, SR R R B TR, LS E S,
PURMRAE D HE . BOREBN, A AR 5 Bl T Aoe 1380
Kr, JFE RS, TrE I A PR e
AT LI A R RE D ANE U A, R
T REHR RSB, R AR, BRI R
GRS AT R, SRR R TR 1
HEEN, TR TR, S K SRR R IAE
HHM. BAKE, ZTBRAMUAEIR DK LRATT IR T RAF
HIRCR, BRI BRI A AT AR Uy T R A T AR
F, R T RS R T B

REAS AR

=. BHHENEER it~ AR

(—) FRNEXSHMER

FAAR R A R Y, 8 AR A3 AR T W AT A M A
gy, R ER B S FERIESOHEE, T R
HE. Bika HIUEEOR, BoRERDERSIE M RA, T2
e T SR RR B S K TS DU T, P IRBLR O B 773
HIE O R R 2 AR AL R . Pk B BRI SR P
Z, KR, Bl B AR I RS, 508 R L3P
KD, SECEZARMIT TS, ST . SUER
e ANEERZE, BEREE, ARk, MR A
TR, JCHAES R, AR E SRR, &Rk
e LSRR, RSB R AT, TR
SOMBZE I B, L3 R OR ZA AS AK EBAIT, V503 Mt
25, KRB, EE KGRI AR, HR, L=
BEMUR R R BB B AR, KBRS RSB B e, A
WA T B, Bk, AT e AR R S A s
T S

(Z) BHEMEEN~REOFN

IBFROARIE TR I A i 25, A PR
ihto MLHEREMS A RO AT LB My, SRR A
S, Wk HFRAERITE . AR TR,
TR T Rty AL RACTE R, TUHRAER KR Z IR, TEwk
HERE R ED T BIFSEY, IBPROAIE S KIS
PR L AR AR B DI AT 1 240 40%—60%" . AE#ME it Rt
PRI A AR AR Ve 5 T LN BiE e, skl
ZHB AL, A ET AR T F, Y
Pt 7oK RE, A TR AT R, ROk 0
RN EL . g6 TV RORE, LI ANUR S SR NGE
&, KSHRSEME, B T G

(=) EREFREZENXR

TR E S A s R TV ) 3, SR BUAE R

002 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



R EREA R R o A AR R R i L LI
AENE, TR AR S o N A S AR
BREEEEK, B W E R i R, Rt R i
FIREME. TR, MEA AR RN T LI RE,
PP TARFEEE ARl AR T, N RIS AR RO ™ 0
AR RTRE " B, FHEE RN TR
B, BN SR IR PR ES HFE ORI fin L85 iE 7
EAESERER . TR R D= R R R, R seE Bk
PR, R . R, A B e A
AL IR SR, Rl PRI B AR & TR 3 3
RINE LR Z,

M. BHEMEETENLHIEESEN

(—) ITEsEmhrmESHhE

IBEHHE AR IL FE AR AR St A P T A 22 77 T A PR AT 7]
Mo G, EHEDERROR, JUHSR AR AU DO S,
(RTS8 ST A B 5 1) TR R B — AL, M 7T R AR
RIS EREEA—, QETRENMTHER A E R, —HHIXH
Tz RGER SR RE, AREEEEFE G ROEN, Bk
RESCIN AT ISV RIZReT, AT RN TAERE M AR . Hak,
PRENSE T — MR R A R, RO EUM S AL T AR
AN SRR, I T SRR AR AL, JEH AT
X, PR R AR EEEER, B, Lk
PR A A AT R 2R, (A0 DX A K
S EYE, FEOK LSRR R AR

(=) ihfeignm: RAESEENEFT

N T BRI TREMRCR, BAUCRIEE SR T
BONGE A RE 7 T B, ORI, AR E
XA LRI, BEA PR P AN i Bl 1
TR, RIS R SN RO TR
D] B Griic £ S VA U NS S R 5 SRR ) Kife) EU N s L L

243t

A, M BRAE R VR AT R AT B, A GRAEL A AR SR A R
b, G AR SKIT AL T R R . HaR, AT
I, MR CRsSLEm el R, HE AR IRy T L
T8, WPRERAE SNSRI T MRS [N, i KINRLE
ARPPAEUR], EHIXT R EROR . AR AR RCR A TR A
TEAl, BRSNS o Hesh, RIANSRECARRSII MBS =L, 72
A AN T BURN TR NI S 5, HARBHR AT
HE AR,

(Z) BERENSAEELRR

WECRBTA, T HEESE IS TR R e,
Ry e e BORIESE, FFIRBORIT I, B, BUFLRAN
RGN R, Rl @i ) XA 6 WA X A SR g
&, LN I, ST BN AR S S TR K
M, R, Rk a v AR BUG AN 2, Bl g
R SRR A EIT 0, AU I B, H s R T
Setho GhAh, REANSRECSR A RERE AN I, 3 S PRECRE B4
ZEHTBUF SR RME OBl Bn, BORNEE A SR
S2UaR NS, SR R BURTE TR SO R R R R
GRIEASAN SRS R A, (HAESRT S
HWTT TR SEARGE A, AR R BRE MO TR R AT AT
FrEER R

h. &8

IBFROPR IR R TR M AR I 9D R AN Ry
TG T B R, (DA St R U T I A A . R A2
TSRS O T RE— i TR, RS
ik, GRS R, AN, BURSGR SR
ERNIEHEBIZ TR SR SR ICHE, BUR RN ATT5E85
FHRHOR, ASCELAE SR S AT R RN JE RS
HIBCEEAUL, IBHREARE S T RER A (2 B AR AR S A T A T
KAEM .

28 BLEHE  05HE % “IRBREMIE R TR T R IXESRR GRS I (1] AL LRERHFZE L 2025, 32(05): 298-307.DO1: 10.13869/j.cnki.rswe.2025.05.006.

(21 EBSE . NS B R FERAHE R S X RERAF L [ HZE B AT5E (D). WS IYEA |, 2025.D01: 10.27230/d.cnki.gnmsu.2025.000038.

[312=8% | FROTIIC , VFSCH et BRI R TS S (09T B T i 78 —— DUBHHSAR TR0 (0] M 57285F | 2025, 46(03): 23-40.D01:10.19795/].cnki.cn11-1166/£.2025.03.005.
1B, g | SN2 SRR RE R TR RO SR (T MBS L 2024, 4(04):94-99.

[SI5KIE , DhigiE | 1R . PR AL S T RS MR A A I ZS4HE (0], AUROREE2A (FARRIARR ) , 2024, 60(06): 1107-1122.D01:10.13209/).0479-8023.2024.081.

[BE AL . (PR IRBRA R R TR AT D). (hPbkAl 2024, (04):10-11.

(7122, B fatil , & IRHREME R TR AL X AR S RGeS (IR (0] BRBERISY: 2025, 46(04):2410-2427.DO1: 10.13227/.hjkx.202404097.
[BIRLENE , HSC , SRR | 5 IBHRERK TRESIIERAS | [FISUR S —— DRI A B (0], pU) AR, 2024,(03):127-130.

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 003



FL P2 s 5L 5928 DT HE ) SEERATRS 3R 5 il

BXIR, SEF
EUNBEEREAIRAS), #b B 430415
DOI:10.61369/WCEST.2025080002

EMRA T A=, EENMEAMERENZLEE, HETHENRZRESHEEXRIETRENESENAR

BENRE, REFAEENMAXEENG, ESEE, THREREE, KPLCR—ERHAESFIHENR
EMHNEZEER, ERNNBHESZEAE—EEELERTRRER, BFTRESR. WREREFHR, BE
BFRAMEFECHRELR, BEXRARENENIETE, MERAEEZIBREHRTEASH. RENEAR
FE. AXEEEESTREXNRABENENSIIRE,. IRANREMNEEFINENZM, HREBHKRLRE

HE, MEXSENRRMNEERERSE,
BiENmE; HEIAE; MERM; EHISRE

Realization of Anti-Sway Function of Electronically Controlled Sling and Its

Abstract :

Keywords :

Impact on Efficiency

Geng Xiedong, Yu Zhiwei
Wuhan Port Container Co., LTD., Wuhan, Hubei 430415

In modern industrial production, lifting machinery serves as the core equipment for material handling,
and its operational efficiency and safety are directly related to the continuity of production processes
and the safety of personnel and equipment. As a key component of lifting machinery, the dynamic
characteristics of lifting slings, especially the swinging problem, have long been an important factor
restricting the efficiency and safety of lifting operations. Although traditional mechanical anti-sway
methods have alleviated the swinging of lifting slings to some extent, they have drawbacks such as
complex adjustments and limited effectiveness. With the rapid development of electronic technology
and control theory, electronically controlled anti-sway functions for lifting slings have emerged,
providing a more efficient and flexible technical means to solve the problem of sling swinging. This
paper aims to comprehensively analyze the implementation principles, methods, and impact on lifting
operation efficiency of electronically controlled anti-sway functions for lifting slings, and to preview
their future development trends, providing a reference for research and practice in related fields.
electronically controlled lifting device; anti-sway function; efficiency impact; control
strategy
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Energy Consumption Analysis and Research on Dual-tower Series
Desulfurization System for High-sulfur Coal units

Bai Guansuo

Pithead Power Generation Branch of State Power Investment Corporation Limited Inner Mongolia Baiyinhua Coal Power
Co., Ltd., Xilingol, Inner Mongolia 026200

Abstract : The energy consumption of limestone-—gypsum wet desulfurization system, which is widely
used in coal-fired power plants, reduces the power supply efficiency of the power plant,
especially for the high—sulfur coal-fired power plants. Based on the 2 x 660MW ultra—
supercritical unit, this paper analyzed the energy consumption of the single absorption tower
and series absorption towers desulfurization system. The results indicated that the series
absorption towers desulfurization system has obvious advantages in terms of operating energy
consumption compared with the single absorption tower desulfurization system, and at the
full load condition, its annual operating cost could save about 9.324 million yuan. Meanwhile,
optimizing the configuration of the slurry circulation pump could reduce the operating energy
consumption of the desulfurization system.

Keywords : limestone-gypsum wet desulfurization; series absorption towers; energy consumption;
flue gas pressure drop
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Research on Management and Maintenance Strategies of Small Water
Conservancy Projects in Rural Revitalization
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Abstract : Under the rural revitalization strategy, effective management and maintenance of agricultural water
conservancy projects not only accelerate agricultural development, improve ecological environments,
and address rural water supply issues, but also play a crucial role in promoting rural development.
Small-scale water conservancy projects serve as the foundational support for agricultural production
and rural development. The quality of maintenance directly impacts the effectiveness of these projects
and the progress of rural revitalization. Clarifying the significance of maintenance lays the foundation
for establishing a value—oriented approach to project creation, while building a diversified system is
a key pathway to enhance maintenance standards. In practice, a collaborative approach should be
adopted: clarifying property rights responsibilities, strengthening technical support, improving institutional
safeguards, coordinating industrial development, optimizing resource allocation, and establishing a
comprehensive maintenance framework. These measures provide robust safeguards for the long—term
operation of small-scale water conservancy projects under the rural revitalization initiative.

Keywords : rural revitalization; small water conservancy projects; management and maintenance
strategies
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Research on Problems and Management Measures in River Channel
Regulation for Water Resources and Hydropower Engineering

Cheng Wenbiao
Yunnan Longhou Construction Engineering Co., Ltd., Kunming, Yunnan 650000

Abstract : River channel regulation in water resources and hydropower engineering is of great significance for
ensuring rational utilization of water resources, flood control safety, and ecological environmental
protection. This paper deeply analyzes the existing problems in current river channel regulation for
water resources and hydropower engineering, such as inadequate flood control capacity, damage
to the river ecological environment, and irregular management. It proposes specific management
measures, including strengthening flood control capacity construction, protecting the river ecological
environment, improving management systems, and promoting advanced technologies and experiences.
Through a practical case study of the river channel regulation project in Binchuan County, the
effectiveness and feasibility of these management measures are verified. The research results indicate
that scientific and systematic management measures can significantly enhance the effectiveness of
river channel regulation, promote sustainable utilization of water resources, and improve the ecological
environment, providing strong support for river channel regulation in water resources and hydropower
engineering.

Keywords : water resources and hydropower engineering; river channel regulation; existing problems;
management measures
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Safety Production and Emergency Management Mode in Water Resources and
Hydropower Engineering
Zhang Shuanglin', He Xin?, Chen Fei®, Xu Zhao®, Ni Yipin®
1. Huaisi Sluice Management Office of Huai'an City, Huai'an, Jiangsu 223001
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Abstract : This paper explores the safety production management and emergency management mode in water
resources and hydropower engineering, analyzes the safety production risks faced during the current
project construction process, and proposes effective emergency management strategies. Through
an analysis of the safety management system for water resources and hydropower engineering,
this paper, combined with practical operations, studies the standardization of safety production,
the formulation and implementation of emergency plans, as well as risk assessment and monitoring
techniques, to enhance the safety guarantee capabilities of water resources and hydropower
engineering.

Keywords : water resources and hydropower engineering; safety production; emergency management;
risk assessment; emergency plan
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Construction Achievements of the Genshan Ecological and Clean Small
Watershed in Gao’an City, Jiangxi Province

Zhang Xiaosheng
Gao'an Water Conservancy Bureau, Gao'an, Jiangxi 330800

Abstract : Through systematic governance, the Genshan ecological and clean small watershed in Gao'an
City has successfully explored a model that achieves synergistic progress in ecological benefits,
economic development, and social advancement. By integrating funds from multiple departments, the
implementation of projects such as soil and water conservation, water system connectivity, and human
settlement environment improvement has resulted in the treatment of 868 hectares of soil erosion,
achieving a soil conservation rate of 91.63%, a forest and grass coverage rate of 85.82%, and stable
water quality meeting Class Ill standards, significantly enhancing regional ecological functions. In
terms of economic benefits, the small watershed has leveraged its Ming and Qing ancient architectural
complexes and ecological resources to develop rural tourism, attracting approximately 25,000 visitors
annually and boosting local per capita income by over 5,000 yuan, thereby realizing the transformation
from "green mountains and clear waters" to "invaluable assets." Socially, the protection of ancient
buildings, improvement of infrastructure, and enhancement of the human settlement environment have
collectively promoted harmonious rural revitalization, serving as a replicable model for hilly regions in
southern China.

Keywords : ecological and clean small watershed; ecological governance; governance achievements;
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Research on the Balance Between Environmental Protection and Sustainable
Development in Water Conservancy Project Construction
Chen Jianging
Water Conservancy Project Quality and Safety Supervision Station of Kunshan City, Jiangsu Province, Kunshan,
Jiangsu 215300

Abstract : Water conservancy construction activities exert continuous pressure on the river basin ecosystem
through pathways such as water body disturbance, habitat fragmentation, and pollutant accumulation.
Meanwhile, regional flood control and water supply development demands impose rigid constraints
on the construction progress. The limited environmental capacity and the urgency of development
needs constitute structural conflicts in terms of time period, spatial distribution, and cost allocation.
The balancing mechanism should establish a zonal control system based on environmental thresholds
to match construction intensity with ecological carrying capacity, select efficient and environmentally
friendly technologies to shorten the treatment cycle to ensure both construction schedule and
environmental protection standards are met, and build a multi-party collaborative framework for
interest balance to achieve the integration of environmental, economic, and social benefits.

Keywords : water conservancy construction; environmental capacity; development constraints; dynamic

thresholds; collaborative mechanism
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Research on the Technology for Enhancing the Reliability of Electrical Control
Systems in Water Conservancy Projects
Song Jie
Guigang Run'gang Engineering Survey and Design Co., Ltd., Guigang, Guangxi 537100

Abstract : This paper focuses on the research of technology for enhancing the reliability of electrical control
systems in water conservancy projects. It analyzes the failure mechanisms from three core modules:
hardware, software, and communication networks, and constructs a multi-level reliability analysis
system that integrates traditional methods such as Fault Tree Analysis (FTA) and Failure Mode
and Effects Analysis (FMEA) with Fuzzy Fault Tree Analysis (FFTA) and Bayesian Networks (BN).
Furthermore, it achieves multi—-domain collaborative simulation evaluation based on tools such as
MATLAB/Simulink and OPNET, verifying the consistency between the model and measured data
(with an error of 4.8%). The paper proposes integrated enhancement technologies including hardware
redundancy design (with dual PLC hot standby switching time < 50ms), anti—interference optimization,
and full lifecycle management; software modular fault—tolerant programming and real-time scheduling
optimization; and communication network three—level redundant topology with full-link protection. It
constructs a "hardware—software—environment" trinity state monitoring system, integrates machine
learning and deep learning for intelligent fault diagnosis, and establishes a "data—model" dual-driven
predictive maintenance mechanism, forming a digital intelligent operation and maintenance solution.
The technology can significantly improve the system's Mean Time Between Failures (MTBF reaching
8600h) and emergency response capability, providing theoretical support and technical references
for the reliability design, optimization, and operation and maintenance of electrical control systems in
water conservancy projects.

Keywords : water conservancy projects; electrical control systems; reliability enhancement; redundancy design

515

BEAE “EFRR” RO B IRAREE, AT R G T MBS R T R REHRL O SEELKAR
TREEZICTA | REEH] A SRS D HER . SRR TR Z M AMROC i . 1 PR AR, st R ST = i
I SRARE . RETIE . IR LRSS T, (RIS OTEEN  fUk eI SE R s A IS T . ST R S TR
OSSR RIS R G ST RIS, (AR MAEEI R RR . ET o, RICDURR TR i sil R rl M iz n B

026 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



Wi, BN ARG AR U S, S AR ] S PR R AR s PR, BR0E . TEME S =R FE Rt — AR T AR MRS I 5

>

T TRBHORSTE, BRI R E Uk

ERAERLT, SCBUN “HEhielz” B “EhBiE" ML AR BEBUR R A N RS S LA, /R TAR M 22 4xFa

—. RENENESFSTREETGEGE

(— ) HEHEESERR

HAEHRZY LR L, HXEARE I EIEAR, M5
BBEHRGE, E SR R S8 P AR I N A AR AR
ST AT R BTSRRI

FCRASE TARAHER, AR L TR F b U SEBis gt T
IR Mo AR TRHASR R R SRR SRR A, HE
BIVRHE AT A= KOOSR RGN, PR PR AR, s
Mo, FEFETHREOEN A ERICEEE, B, JREfHE
WA SRR DU SRS 52001, Tk B s 5
SR BIEIIR ) 2 R G P ARG, HE 2 i
TP 5B TOURITHS, B 1 208, BB RIS AL
H, ATRESREN IO . WAEIIEST, RN AR ST
SALRHEE “HEING” FUHESEIR Y, WEME e L
ALy, HAEE SRR REEMBIAEe, 2800 2R,
A5 Z T, @O T AEIREE, W= R s
R — LT, B2 RIS E SR

(Z) MR MRAE

AR AR LA AR R G i e e S A e 1, %
T — RGBSR S AR W Z E T STk Rz s
AR Z N B R 00T (FTA) , PAE BT R0
MERGIAL, W E/NEERAMN “HRER" | REET &
KHECHE AN E N, NTIPTR ALV A (RN &5 A 2R R0t
55T (FMEA ) , 8 F80  E e o= KU L 5B 48
(RPN) He, toedltill “feid B8R0 SFmXBRT, AR
IR RER s IR L /R T SR b T PLC A S5 TT A s it
RGP TCEEE TR (MTBF ) [T Y s llig s
TR T IR, RRIE—FBI AR, TSk
WUEREAAT (FETA ) B R R A e iR A AL, T
TR IR X ] B U 2% (BN SR
HEFLRES], ShASEHTIEEER, A2 M) S i bt e (i rl B
(BN I RZRERGT, GaFERE. BRERE5E
AT AR, B R G UL, T Al G ket 540t
ARG ATa . A8 FURSE L S

(=) EFHENRSOTEMEITHK

N PR A R B S R e AT S, SR R -
f —JEAE" 24U R RS, 58 MATLAB/Simulink |
PSpice, OPNET % T EARAL ", B ¢FEH, i PSpice
B ge, GRS B JF4E S Simulink AL AL, (]
180712, EATCE I SR TR, 2w, ET

w C/OS-IIM R A E AR, BIRMTSS AT S R b, FFEAE
IR S ER R TEE R, FIH OPNET i NS3# Tl 2L
KI5 TCL AL IR GASTY RIS B o W 5 T4 AR R
SE TSR . MTBF 0O HR R SHUR SR AT f5 4R
ISR B bR 7 ERE T Bl 2 R RS A R AR S PR 55
LY FUI R, ATIGUETUAT A R (s A gt e
<50ms) N SALBIRE T, FHESHEURESNT (ATEET
FARFE ) ARG MM ARG, FIFEE R (W0 MTBF A
8600h ) SIIASMESE (8200h, R 4.8% ) X DA ALRL:
Wk, MIIATE RS IRTY, A SRR A A T

=, REBEARMEHREARARAR

(—) B EEATEMREARAR

DNERTERA T8 i R SRR AR AT S, 5 T AR
iy ST R i R S = IR SRR AR
ik b, bl as . AU R R R S 2 A R
W, AR TR PLCHVE SLBLB0 2 ) T DI #, HLIRAR ST N+1
TURTC BRI PRS0, REERGRNEE =B R 27T
HURFIERE " TSRO e iR, SRR ISR R IR BT,
T LB XA R . B LT aRfE . 1P67 R DL L pdr g
Shze. NEBTREIINEVRER LN = 2005 B i R SRR R R R 13
7o bR, IR BLIC SR 4 f Al T
goesstt, BIAFERTH TRk R i, HEISYR Brd
SEAUR EETIN AR A S RE BU E SE AT AR GE e S e AP
EWE R

() R EE AT EMREARAR

FRFTHNF R G R BT itk S
—MEERE IR . LN S RN T — R A L PR R
£, BRI S R AL BN LA, K
PEGE RO IRao A, AR e A I AT R A A A A
2, R CRC-32 5 2 MR (REUR G M se ket If4k
X (R T 25 o WA B T R O B ST T, &
BRI FreeRTOS ST # R R G, 146 b U 29 AT
S, Jaia “EREE + POk R 2,
FE TS IS A A R ASEB R N IR 57, T s el
B - SRR - BUZINE" ZZUGERER, JFE SRR B
HIERIgee, R AIITREBLE ARG, TIRRSA R
FAHE THRERREETT, NIRRT

(=) BEMEETEERARAR

RTHEEM SN, Sl RIMULE . R ToLk

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 027



AL =T AAR R LE A R R T i . s R T I RE 159
SR, R, MR CBURE R - R - R =R
1, B7ER RSA85 &k, {5 Elid TAl UK MNP TR
R I, Mo R NR AR TR s e, FFRe e kgt
TUARTHH R RS IN I e g et b, A ERIR
MEM 2GR, RSSO TSR,
SiamaZEEM (TDM) SANARE e EEE, FFEIA
RS AR HIPLHIRIOR AT S, FINFT VPN T
AV KRR R 2 2 EPRATAARMEDCH, MGG R TC 2
A, EHEEGER SR LoRa, ULHHE MBS #oR M 5G, JF
BRI KA SRR IAE S, RN s 4 S
TeETUAR A, PRIEERE R IES SR k.

=. EFRSENNEERIEEER

(—) RERTHENEREDE

DR TAR A R SRS IR R R, 5 DA
HFIA], Gl AR - B - =R SRR, S
W FIET PRSI RN SRAER L IR R AT L
SiREh. s CPU LR BUHESS A (i 22 B DU 55
FODSRIR. I TE R A B B + B e WISy
F, RS B GUET IRRGE,  RINFE KR T
K BHRER B2t A TR AN TS, B RS ER ARG A
ORI R G — LB TALIR” ZUH, A = A
SE S TR B, T S T DU M ER A% O£
RGN, HAM LoRa FiA LARIEXEEDE, HEL4G/5G
M. 2, BORZDET mISURSRS, A RINFAL
IR, B RES W SRR AR S

(=) SreiEigirieR

B BB S W AR G U S RIS 7T, SEBU R
KRR SO G007, FEREARIBL, R E A [ AL
e FACIRIU T . FOE M RE IR 5 2 HEAFAE, DL 4Bl B
B FRRERER AR, STIRTR A PLERYS + e
T ETTEE, WAV SRR T SYMATRERLARIK, X E2sH
LS CNN 5 LSTM RN S, JTHEGITr = ) okl

253t

BRARRGRIE, [N, SRSHERRGEGLTRARSHL
S, I IE S AN HESAE, SRR AR, RS, RS
ST A A S R USRS T A R e T R, TR
EEYNALPSE e S

(=) NP S RER

T P24 5 i B S DA TR AR i T M L, B
“HAEBKED + BTUEKED” R A UTESEIN SRR B
BITRES" MRS, BORIKBITTIEA T LS TM SR 3§13k 40
LA IR i S AT, TS TR Bl ) 6y AT
FLRASE ] ICER SO, T BN ST R T (A7
TR, BT, REEEFERGERE, FaERAe, &
W2 BRI I OB I I IN TS, O & HE
2R, I AEI AR TSR T DR T IR A
PR, B R AL G = 0 R NI & RS, B3
RIETE, TR RN RN SIS, RN A R
Gttt TEREURMS A HEEmLs, HarerEd e
. R AN TCE G i =k A e T M Bl — 2 - 18
5 2GRS, RMIE LKA LTS = B 8 S T e
TR s VoM BRI eer, G E N SEERS
HURI S RERE T3 EPNATZRMEDCER, $270R8 LoRa T 5G TG
LR, TREEREI S AL TCES T PRE RIS o,
VPN I 5 s A g 2o fETER A, JE Rzl KR T
T AR RGO AL S T

=

. BRIE

ARSI SSRGS SR A AR DR, e
BUEL PP T 6. SRETHEOR I RIS ZE I N T e 2 e Lo
5, TPk TR BN W -7 SR - IR et Ak
BRRZR, AR RGBT A T Ie S50, R
KA AR S M, (IO T 2 S PR 75 A At
s R AR AR, MR SIS T (T IR, SEET
MR R 2R RS HARRKIE; Mish2 RS, @y
RS R ST SRR, DB AL AR T RO
i e

(1178 . BT A s A M AR TR AR R G5 0] AR AR AR | 2020,51(7): 70-76. DOI:10.13928/j.cnki.wrahe.2020.07.009.

[21 Pt . KR TR B R SR R 2B EoR (). /k b224r ,2024(18):5-7.

[BIHE  IRAS e . TR P R R RGO SIS ). e SR EHR |, 2024,8(10):239-241. DOI:10.19772/].cnki.2096-4455.2024.10.074.
(415K . TR REARI TR B R T S350 (1] BURES TR ,2025,1(2). DOI:10.37155/3041-0819-0102-15.

[5] TR . T S AN LA AR R e (7). XEIAHE |, 2018(9): 164. DOI: 10.3969/].issn.2096-4595.2018.09.151.

[61FEFHE | B, At | & L AR TR A B RGIIT ). BRITRE L 2021,12(20): 124-125. DOI1:10.3969/j.issn.1674-8646.2021.20.054.

(7VEAS | RTFI , 4 . AT ANGE L A TR R G R (1), ST EIEITE (FETFR) L 2013(36).

[BI EZEA | W2, et | 45 L /KA ARG AMTRIFSE (0], S TT/KRIRME | 2025,53(2):21-25. DOI: 10.3969/].issn.1007-7596.2025.02.006.

(91 SBREE | byl | SERT IR TRE P LR R ST AR T (0], Tz 5EHL L2017, 30(12):69-70,73. DOI: 10.3969/].issn.1001-182X.2017.12.030.

[10)Z=EZE . AR TR F A B R LA — AR HIFSS 10). 42 H K L 2021(7): 19-21.

028 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



KR LR hiReve 1+ 2258 Bl B i he it o
)79
SkEBTHKFIBIR TIEBIRAR, 1175 74 215000
DOI:10.61369/WCEST.2025080010

KFTER, BRELEAEMERME, ERENSCEYMIERENERSG. AXBEA kT IERRRL

HENAKE, EESIFREG], RITTENNREXERELENG, BHTHANNPRER. MRARE, BRRLREE
MEEEESKTIRE. RITAY, MEERURRREIMENEMEEX, BERHEREITZ. AHRtHER. XA

i =
SRR I VR RIESIFER, ALEMBLEMRDRENSE,
X @& i BERLREE; KFITHE; KE; PhiaiEkE; LIRS

Research on the Causes and Preventive Measures of Concrete Cracks in
Hydraulic Engineering

Fan Longfei

Zhangjiagang Water Conservancy Construction Engineering Co., Ltd., Suzhou, Jiangsu 215000

Abstract :

In hydraulic engineering, concrete, as a fundamental structural material, is plagued by cracking issues

that significantly compromise the quality and service life of projects. This paper analyzes the causes

of concrete cracks in hydraulic engineering, explores common crack types and their mechanisms

through practical cases, and proposes corresponding preventive measures. Research indicates

that the occurrence of concrete cracks is primarily related to construction quality, improper design,

environmental factors, and the properties of concrete materials. By improving construction techniques,

optimizing design plans, utilizing high—performance concrete materials, and enhancing maintenance

management, the occurrence of cracks can be effectively prevented and reduced.

Keywords :

concrete cracks; hydraulic engineering; causes; preventive measures; construction quality
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In-depth Analysis and Innovative Application Research on Intelligent Grouting
Technology in Water Conservancy Projects
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Abstract : As a critical component of water conservancy digitalization, intelligent grouting in hydraulic engineering
integrates sensors, artificial intelligence, big data, and automatic control, enabling real-time monitoring
and dynamic adjustment of the grouting process. This paper reviews its theoretical foundations,
system architecture, and core algorithms, while quantitatively evaluating improvements in quality,
efficiency, and safety through case studies such as the Dongzhuang Water Conservancy Project and
the Yangfanggou Hydropower Station. The data provides theoretical and engineering references for
industry advancement.

Keywords : intelligent grouting; hydraulic engineering; artificial intelligence; automated control; digital twin
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Abstract :

To enhance the quality management system of water conservancy projects, mitigate safety risks,

extend service life, and reduce subsequent operation and maintenance costs, this paper examines

the construction characteristics of water conservancy projects. Through literature review and

other research methods, it systematically analyzes the key features of construction environments,

professional requirements, and task coordination. By focusing on engineering surveys, material control,

process optimization, and process monitoring, the study aims to improve the construction quality

control technology system, refine the construction quality management framework, and continuously

enhance regional water resource regulation capabilities.

Keywords :

water conservancy project; construction quality; control technology; management strategy
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Construction Technology and Quality Assurance Measures in Hydraulic
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Abstract :

To enhance the construction capabilities of water conservancy projects and leverage their critical

roles in flood control, irrigation, and power generation, this paper employs literature review and case

studies to systematically summarize the application pathways of water conservancy construction

technologies. It outlines key technical application points and operational standards, comprehensively

reviews quality assurance measures, and improves the construction process control system. The aim

is to prevent quality risks, boost construction efficiency, and promote high—quality development in the

water conservancy project construction industry.
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Experimental Study on Flow and Resistance Characteristics of Hydraulic
Balancing Valves

Hu Hong', Zhang Weicheng', Zhang Bohan?
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2. College of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093

Abstract : This study experimentally tests and analyzes the flow and resistance characteristics of the MSV-D
static balancing valve and the AB—-QM dynamic balancing valve under different pressure differentials
and valve openings. The results indicate that the regulating performance of the static balancing
valve is significantly influenced by the pressure differential before and after the valve, with the
flow rate transitioning from an equal percentage type to a fast-opening type as the valve opening
increases. In contrast, the dynamic balancing valve demonstrates excellent pressure differential
independence, maintaining a stable flow rate under varying pressure differentials and exhibiting ideal
linear characteristics across the full range of valve openings. Regarding resistance characteristics, the
flow resistance coefficients of both valves decrease with increasing valve opening, but the dynamic
balancing valve exhibits higher consistency. The research findings provide experimental evidence
for the scientific selection of hydraulic balancing valves in variable flow water systems in heating,
ventilation, and air conditioning (HVAC) applications.

Keywords : hydraulic balancing valve; flow characteristics; resistance characteristics; pressure-independent
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Research on Risk Management and Countermeasures in Spot Electricity
Trading Market

Liu Tao
Guoneng Jinjie Energy Co., LTD., Yulin, Shaanxi 719319

Abstract :

This study examines the electricity spot trading market, conducting an in—depth analysis of its trading

characteristics and the manifestations and causes of four types of risks: pricing, market dynamics,

grid operations, and credit risks. Drawing on practical market data from regions like Shaanxi, the

paper proposes four key strategies: improving market mechanisms, utilizing financial instruments,

strengthening grid management, and enhancing credit supervision. These measures provide market

participants with scientific risk management tools to support the stable operation of the electricity

market and the healthy development of the industry.
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electricity spot market; risk management; countermeasure analysis
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Seismic Response Analysis of High Arch Dam Based on Coupled Chemo-
mechanical Damage
Yang Jingwen',Wang Huan
China Water the Pearl River Planning, Survey and Design Co., Ltd., Guangzhou, Guangdong 510610

Abstract : A coupled chemical-mechanical concrete damage analysis model is constructed by introducing
porosity and damage parameters. Meanwhile, combining with a high arch dam project, the seismic
responses under different operation periods are comparatively analyzed.. The calculation results show
that compared with the completion time, the maximum displacement of the dam crest under seismic action
increase by 7.43%, 15.5%, and 23.3% upstream and 7.07%, 14.3%, and 19.6% downstream after 25,
50, and 100 years of operation, respectively; due to the degradation of concrete stiffness on the upstream
side, the intensity of seismic response decreases, and the peak tensile stress decreases by 4.46%, 9.75%,
and 17.27%, respectively; The plastic zone of the arch crown beam expands significantly, and the level of
plastic strain increases. This indicates that the seismic safety of arch dams decreases with the increase
of operation years, in practical engineering design, attention should be paid to improving the strength and
impermeability of the concrete on the upstream face of the dam body.

Keywords : chemistry-mechanics coupling; seismic response; high arch dam; damage
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Tab.1 Material parameters of the upstream face of the arch dam
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(4F) (MPa) (MPa) (GPa )
A 3.22 32.16 38.19
25 3.09 30.94 35.34
50 3.00 29.95 33.13
100 2.85 28.53 30.06
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(a) Uniaxial tensile stress—strain relationship
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(b) Uniaxial compression stress—strain relationship
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Fig4 Seismic acceleration time history curve
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Analysis of New Cultivated Land Reserve Resources in Irrigation
District Planning
Lu Haojie
China Water Resources Bei Fang Investigation, Design and Research Co., LTD., Tianjin 300222

Abstract : Large and medium-sized irrigation districts are important production bases for agricultural products and a
crucial foundation for ensuring national food security. Planning and building new large and medium-sized
irrigation districts in areas with abundant water and soil resources is of great significance for increasing
irrigated areas and ensuring national food security. Planning new irrigation districts can create favorable
irrigation conditions for newly added cultivated land. As an important "reserve pool" of cultivated land
resources, the reserve resources of cultivated land are the key directions for the newly added irrigated
area that need to be considered in the planning of irrigation districts. This paper takes the Taoshui Irrigation
District in Zhuzhou City, Hunan Province as an example, and uses the plot plots in the database of
cultivated land reserve resources as the evaluation unit. Through the analysis of the evaluation factors of
the suitability of cultivated land reserve resources, a suitability evaluation index system is constructed to
evaluate the suitability of cultivated land reserve resources in the irrigation district, and it is divided into three
suitability grades: high, medium and low. Take highly suitable and moderately suitable cultivated land as
the development targets for the newly added cultivated land in the irrigation district planning. This method
provides a reference for the rational development of reserve resources of cultivated land in irrigation district
planning.

Keywords : irrigation district; reserve resources of cultivated land; suitability evaluation
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Design Construction Integration and Risk Control Practice under the Epc
General Contracting Mode of Water Conservancy and
Hydropower Engineering
Li Sifa, Zhao Shufan
Yunnan Water Resources and Hydropower Engineering Co., Ltd. Kunming, Yunnan 650000

Abstract : Currently, water conservancy and hydropower projects are developing towards scale and complexity.
The traditional decentralized management model is difficult to adapt to the overall needs of the
project. The country actively promotes the reform of construction models and strongly encourages
the application of integrated general contracting models. This article elaborates on the core
connotation and development value of the EPC integrated general contracting model, analyzes the
three major paths of design and construction integration, and systematically studies the full cycle risk
control system. To provide practical guidance for the efficient promotion of water conservancy and
hydropower projects, effectively assist the industry in achieving transformation and upgrading, further
enhance the market competitiveness of related enterprises, and promote the output and promotion of
technology and management experience in the field of water conservancy and hydropower.

Keywords : water conservancy and hydropower engineering; EPC general contracting mode;
integration of design and construction; risk control; integrated management
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