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Exploration on Lightning Protection Grounding Design and Protection
Technology for Electrical Systems in Water Conservancy Projects
Song Jie
Guigang Rungang Engineering Survey and Design Co., Ltd., Guigang, Guangxi 537100

Abstract : This paper focuses on the exploration of lightning protection grounding design and protection
technology for electrical systems in water conservancy projects. It establishes the overall design
principles of "safety as the core, adapting measures to local conditions, hierarchical protection,
and cost—effectiveness," and sorts out relevant national standards and technical bases. On this
basis, it delves into the key technologies of the lightning protection grounding system, elaborating
in detail on the "external interception" system centered around air terminals, down conductors, and
grounding electrodes, as well as the "internal diversion" system centered around equipotential bonding,
shielding protection, and surge suppression. Given the specific characteristics of different areas and
equipment in water conservancy projects, such as dam flood discharge facilities, hydropower station
powerhouses, pump stations, and remote measurement and communication systems, differentiated
specialized protection technical solutions are proposed. The paper comprehensively discusses the
key points of construction quality control, system testing and acceptance standards, and operation
and maintenance strategies for lightning protection grounding projects, aiming to construct a full-
lifecycle, three—dimensional lightning protection safety assurance system from design to construction
and operation and maintenance, with the goal of providing valuable references for lightning protection
design and practice in China's water conservancy projects.

Keywords : water conservancy projects; electrical systems; lightning protection grounding; external
lightning protection
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Safety Risk Assessment and Protection Strategies for the Construction of
Transmission Lines Crossing Expressways
Wang Kun

Yunnan Power Transmission and Transformation Engineering Co., Ltd., Kunming, Yunnan 650216

Abstract :

The construction of transmission lines crossing expressways is a high—risk engineering project that

involves multiple challenges such as live-line operations and high-altitude work, posing stringent

requirements for construction safety protection. Especially with the development of power grid

construction, the scale of transmission lines crossing expressways is expanding increasingly. Accurate

assessment and effective protection against safety risks during construction are of great significance

for ensuring the stable operation of the power grid and safeguarding the lives of construction

personnel. This paper analyzes the safety risk assessment for the construction of transmission lines

crossing expressways and summarizes a series of protection strategies for reference.

Keywords :

transmission lines; crossing expressways; safety risks; risk assessment; protection strategies
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Integrated Application of Internet of Things and Big Data Technologies in
Intelligent Sluice Gate Systems

Xie Lulin, Xu Pengfei, Fan Xiaomin

Zhenijiang Yangtze River Management Office (Zhenjiang Key Water Conservancy Project Construction Management
Center), Zhenjiang, Jiangsu 212000

Abstract :

Against the backdrop of increasingly refined demands for flood control and disaster mitigation, water

resource allocation, and watershed ecological protection, intelligent sluice gate systems have emerged

as a crucial direction for upgrading traditional water conservancy facilities. This system constructs

a perception layer through Internet of Things (loT) technology, integrating water level sensors, sluice

position encoders, water quality monitoring terminals, and video surveillance equipment to enable real—

time collection and transmission of operational data from sluice gates and hydrological environmental

data from surrounding areas. Therefore, this article delves into the construction and application of

intelligent sluice gate systems from the perspectives of 10T and big data technologies, aiming to

provide valuable insights for the intelligent development of the water conservancy industry.

Keywords :

intelligent sluice gate system; Internet of Things technology; big data technology
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Research on Emergency Treatment Methods of Electrical Equipment Failure
in Hydropower Station

Lan Dawei, Chai Junling, Tang Jianjun
Yellow River Water Conservancy and Hydropower Development Co., Ltd., Jiyuan, Henan 459099

Abstract : As a critical component of the national energy supply system, the safe and stable operation of
electrical equipment in hydropower stations directly impacts grid reliability and socio—economic
development. However, electrical equipment inevitably encounters various faults under complex
operating conditions. Improper emergency response may trigger chain reactions, leading to
significant losses. Therefore, developing efficient and scientific emergency management methods
holds substantial practical significance. This paper focuses on core electrical equipment failures in
hydropower stations, systematically categorizes common fault types and their characteristics, and
analyzes technical challenges and non-technical obstacles in emergency response. Based on modern
technological approaches and management concepts, it proposes a comprehensive and actionable
emergency strategy system that includes real-time equipment condition monitoring and early warning,
precise fault localization and isolation, rapid and effective recovery measures, and optimized
information feedback throughout the entire process.

Keywords : hydropower station; electrical equipment; emergency response; condition monitoring
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Abstract : River channels are the core corridors of the river basin ecosystem, undertaking important
responsibilities such as water resource supply, flood discharge and drainage, and biological habitat.
Although the hard revetments such as masonry and concrete used in traditional river management can
meet the requirements of flood control and slope stability, they will affect the material circulation and
energy exchange of the aquatic and terrestrial ecosystems, reduce the self—purification capacity of the
river, decrease biodiversity, and lead to the homogenization of the landscape. This does not conform
to the current requirements of ecological civilization construction. Based on this, the following text will
conduct a detailed analysis of the types and technical characteristics of river ecological revetments,
explore the key points of construction techniques for river ecological revetments such as plant-based
and geosynthetic composite types, and evaluate the effects from dimensions such as hydrological
regulation and biodiversity restoration. It is hoped to provide technical references for the optimized
design and construction of river ecological bank protection projects.

Keywords : river ecological bank protection project; construction technology; effect evaluation
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Research on a Coupled Prediction Model Integrating Gradient Boosting
Machine for Drought Trend Extraction with ARIMA

Yang Yang', Wang Zhenlin', Liu Tao?
1. Hunan Provincial Institute of Water Resources and Hydropower Research, Changsha, Hunan 410007

2. College of Water Resources and Environmental Engineering, Changsha University of Science and Technology,
Changsha, Hunan 410114

Abstract : To achieve precise risk management and control over large-scale drought conditions, it is crucial to accurately
predict the regional-scale meteorological drought index (SPEI). This study constructs a hybrid prediction
framework that combines a Gradient Boosting Machine (GBM) with an ARIMA model. The framework utilizes
GBM to extract the inherent long—term trends in the SPEI series to construct an enhanced dataset, and employs
the ARIMA model to capture the residual fluctuations of the series around this trend. Using Hunan Province as
a case study, the model was trained on data from 2012 and earlier, and then predicted the monthly SPEI from
2013 to 2020. The results demonstrate that the model exhibits excellent comprehensive predictive performance,
with a Root Mean Square Error (RMSE) of 0.47, a Mean Absolute Error (MAE) of 0.37, a Nash—Suitcliffe
Efficiency (NSE) coefficient reaching 0.75, and a trend consistency index as high as 0.88 on the test set. It can
stably reproduce the macroscopic spatiotemporal distribution pattern of drought in Hunan Province.

Keywords : ARIMA model; Gradient Boosting Machine; SPEI
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Countermeasure Analysis on Common Quality Fault of Water
Conservancy Construction
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Abstract :

In order to improve the quality of water conservancy project construction, it is necessary to strengthen

the prevention and control of common quality defects of water conservancy project construction.

Based on this, this paper comprehensively combs the common quality faults in the construction of

water conservancy projects, including the formulation of engineering design scheme, the selection of

construction materials and the construction of concrete projects.
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water conservancy project; construction quality; common fault; prevention and control
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Application of Power Marketing Big Data in Customer Credit Risk Assessment
Cheng Xianping', Zhu Fenghua?, Zhou Chenyu'
1.Jingzhou Sanxin Power Supply Service Co. Ltd., Jingzhou,Hubei 434400
2.State Grid Jingzhou Power Company Urban Power Supply Center, Jingzhou, Hubei 434400

Abstract : Against the backdrop of the continuous deepening of the power market reform, customer credit
assessment has become the core link of power marketing management, directly affecting the efficiency
of corporate capital recovery and business stability. Traditional credit risk assessment methods
are difficult to adapt to the complex and power consumption market due to their reliance on single
financial indicators and narrow data dimensions. This paper deeply analyzes the application logic
of big data technology in customer credit risk assessment based on core characteristics of power
marketing big data, from the dimensions of data collection and preprocessing, evaluation model
construction, and risk control application. By comparing the differences between traditional models
and big—driven models, this paper focuses on the adaptability of random forest, neural networks, and
other algorithms in the power scenario, and proposes targeted optimization strategies for the current
application problems as data quality, privacy protection, and model adaptability, providing theoretical
and practical references for power enterprises to improve the accuracy of credit risk assessment and
achieve refined control.

Keywords : power marketing big data; customer credit risk assessment; data preprocessing; risk
control; evaluation model
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Research on Key Construction Technologies and Quality Control for Seepage
Prevention Lining of Canals in Large and Medium-sized Irrigation Districts
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Abstract : During the construction of seepage prevention lining for canals in large and medium-sized irrigation
districts, multiple key technologies have been employed to enhance the seepage resistance
performance and construction quality of the lining structure. By optimizing the selection of lining
materials and applying efficient seepage prevention materials, such as polyvinyl chloride (PVC) lining
films, combined with advanced construction techniques, the stability and long—term durability of the
seepage prevention effect have been ensured. Meanwhile, strict quality control has been implemented
at every stage of the construction process, from the treatment of the lining foundation to the laying of
materials, ensuring precise control to prevent leakage and cracks. Additionally, automated detection
technologies have been adopted for real-time monitoring of lining quality, ensuring that construction
quality meets design requirements. These technological measures have effectively improved the
seepage prevention effect of irrigation district canals, extended their service life, reduced maintenance
costs, and ensured the safe and stable supply of irrigation water sources.

Keywords : irrigation district canals; seepage prevention lining; construction technology; quality
control; seepage prevention materials
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Research on Improving the Reliability of Standby Power Supply in Power
Supply and Distribution Systems
Quu Lei
Zhuhai Wanlida Electrical Technology Co., Ltd., Zhuhai , Guangdong 519000

Abstract : With the expansion of industrial production and the optimization of energy structure, the auxiliary power
system of large thermal power plants has become increasingly complex. As the final line of defense for
safe operation, the reliability of the standby power supply is crucial. This paper takes a certain power
plant as the research object, focusing on the problem of insufficient standby power capacity after the
commissioning of the 3# boiler. Analysis shows that after capacity expansion, the 35 MVA start—
up/standby transformer is required to provide standby power for 10 sections of 6kV busbars with a
total capacity of 82 MVA. When multiple busbars lose power simultaneously, it is prone to trigger the
overload protection operation of the start—up/standby transformer, leading to serious consequences.
To resolve this contradiction of "insufficient capacity to meet load demands”, two schemes are
proposed: First, an autonomous decision—-making system based on the Internet of Things (loT) and
IEC 61850 standard, which achieves millisecond—-level load sensing, capacity evaluation, and precision
switching through distributed intelligent terminals. Second, a networked centralized control system that
manages loads through master station monitoring combined with the transformer's overload capacity
and manual intervention. This paper elaborates on the architecture, interaction mechanism, and
transformation plan of the two schemes, and conducts a multi-dimensional comparison. The research
results provide a reference for the studied power plant and similar systems.

Keywords : standby power supply; power supply reliability; load classification; intelligent decision-
making; IEC 61850
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Study on the Mechanism of Synergistic Enhancement of Ecosystem Service
Functions through Optimization of Soil and Water Conservation Engineering
Configuration in Small Watersheds
Cui Tingting
Dujiangyan Survey and Design Institute Co., Ltd., Chengdu, Sichuan 611830
Abstract : Taking typical small watersheds as the research objects, this study constructs a coupling analysis
framework between the configuration structure of soil and water conservation engineering measures
and ecosystem service functions. By comprehensively employing scenario simulation and system
dynamics methods, it explores the synergistic mechanisms of different engineering combination
patterns on water conservation, soil conservation, biodiversity, and carbon sequestration functions.
The study finds that reasonably optimizing the configuration proportions of engineering measures such
as slope-to—terrace conversion, vegetation restoration, and check dams can significantly enhance
the comprehensive ecological service benefits of the watershed and effectively alleviate the functional
imbalance issues under a single management model. The results provide a theoretical basis for
optimizing comprehensive management plans and assessing ecological benefits in small watersheds.

Keywords : small watershed management; engineering configuration optimization; ecosystem service
functions; synergistic mechanism; soil and water conservation

515

AN DR 3 Kt A LIRS Tl A s (RS, AR S AR SR M L 0 38 D W i e 4 B AL AR PR
o SRR, ANFIEUK TR TARZ AR — B i el i S, AR R AR > (A S5 HA A e 5 AR A R SR S5 T REZ (AT 1
KR, FEORHAEESE, ESERTIEIR, MO O/ N E HER AR I T T R G Y, B SR
TSR EIR ISR, SRR TN “HGai” [ “REUL” RN BARES .. ETESRGMRSIMA, HART
TRAC B ARRTE . TR MR R BRI RERO TSR TR, X T e N B AR A S R R e (E
FNSLER L AFTFE ARG &, M IR R 5 A SRS REZ MR G HTRER, B AR LA AT R AT 47
Er ARG . RN ST Y], ORI RIS RN PO 1|4 A S R GRS B A T SR

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 031



—. BREMEMRSE

(=) /MREKFRIEREAR

ANFREOK B TR R AR R E TR VB N, SE T
IR . ASCRFEAT K Ff 288, R b PREHE T
BHEAS SR R AR, HAOE T 2t R 2
BRI HIBUKi R IR R a1, T SE Tk £ e
Fin SRR REE A br. 48T, NREUK R TR EE G
ARG . MR SR =R, Frhditd . A0
S5 LR 0 B T M o T A 0 o P A A e D B R, ALK
52 EPEEE PRAE R FE A o e A A B L
TTRERGERIE . SeVER IR A At W A2 % 5 M T T R 540
BOPER . ARG LS P RS B e B R B 505K, B
P TIEAPRIA R 2R8I B FR G X H
FACHEF RIS

() ESRGIRS AT R

ABRGUR AR A ARG NSA SR B 5P BBk
AR, AWPFSE G /NRENA B F AR, MUK IR, fEEi
R M Z A SO USRI BRI I R o,
IKIFIER TR RE L EOR BRSO A A & 1 RO R e i R
TREST s TIEORAF I RE R b RAR PR s R 2 R
ABRGIAEMESIERE; #EL T RN 5 A S S s
PR ST LR AR LRI REAR B, SERF /N
WIAEERG WS G ERR, MR SRS I FE A
X ) R I REREE T T IRASAT

(=) ITERBESETIHERSNH

UNGIEISCE =y ERR G e ok SN AT (AR St
&, MR R R S RO SIS, TR R AR
SRR, Tk RS — AT R — 3 R — e
R — AR G EOIRERAMT, it
(AIE A T S LA SR R, Ankh A . 5 IE BE
PURRRUE | MR IS5 L Re 0, L [RIHESh 2 AR A5 55 Th RE Y
FFHET

(M) thRMNTEEEEE

N N ) TR RO B A O A S R U SS T RE I 2 B
Wiy, SIS P EIR R .

n

2 WE,

S = =1

[2E
i=1

s, SOVAERIRFSRIEE, BN i RESRGIRSI6E
18, wOHX A, n PO seAE . I SR I
TLEFREAL R, REAS A RERIEA R LRERCE T~ 2 st Z AR
FRREE, NJEE0NREK R TR R AR AR 5,

D

[ N s o I U VA T vt s A e S

—. HRRBRSESIRE

(—) HARXEREN

ARSI 1| £ DX R P e B2 b L L XN R e A
X, WEUETIRZ12.6 km?, P LASI RN TRyt 3,
ROPATHESS —25° ZJH], JREBUIANE#E L 30° , HPH
, WHRGRE WL, JBMIrh Rk Rk X,
IR Z ARk 20520 mm, BRI EESATAY, KR
Bk, WENEREI . TN, SIERGR A RAR TS R B
h, KRR

BB EE, W5 DRI E R ARG, AR
VIERCNE, TOREEERAL, Joil DA e B Ak aa e, 13
RPN E, B ST E ik, huiiEe
59, (ESRBERARA RS AW S 5 . A ARSI
EHHA TG0, R ARG, RAEE R A
HIKEREF TR E SSRGS SRR

(Z) BEskiRSS s

AT ST B ORI T O A B KSR
U FLLR T Sk L RS ROk I A 15 0 O T R S AR A
b BER RN & AR, G TC AN S RO R
NGO, R SRR AR S5 FEAN NDVIFEEL,
T e R Y 25 (ARG 2 5 I A SR b3 e ST U i
FAFHTHEL, LRI S, SR KAIERES L.

FEFRARARRAEETT I, FISE AR GRS D aE e UK 54 77
BES). TIRMRFFEEST. R ZARIEAR BOMBITE S AL TR
BRe Horpr, KRR TR DR IR AN & o AL, LR L
[ROMEHCE AN EEEPNERR, M Z R I R R 5
TR m SRR, WAL DI RBES S R AN A WU Bt A7
ZRENSE, TERBONSCR TN R PRMA R o

(=) TERERSWE

BET RIS XBR K L A ORI B R, A =Rt
TR ENS, WTAm ARG ESRTIRS I REN 5
Wi 5t AN TR SR, Aol f ey, i
FREAETT; N BNAESESE, DIESIKEME SEE M
O, TERREIHMEMRER; fw CA TR —4ASE AN, Eids
TR O L LR R S A, SCElES A

RSN RR, FE0H S RIS A _ L&
SIIREEAME, A AR ATIAONS IR, AR
ST AT R, RN KRR, TP
ZERFTRR o W =R 5 T AR IR S DI RE AN AL,
INTERAUBCEARC, EE N R R {0kl

=
&
i3
=

i

i

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



=. TREEEX TESRS RN T

(=) KiFEFHMA

N[ AR B A O N AR R B I Y SN B g 2
Fto AR A E I Y A Dy MR AR, fE—
SERRRE LR T AR B RE T, (RO B R AR o
ARHIL) . AESE FHRE BN AT RV SRR
BREy, WS RE R B R, TR A P R S A E
TR SR AL REER T, SCB TR ER S K E
FOSCEERAL, R TN R U AERFRRE D . HEHCRE
TR A A K ST AT T AT T A0

BTSN A LB AR T A 77 B A AR A IR S5 T e
ZEFRHIE, TN SETBURIRIE LR aXTH, SRR R,

# 1 AFTRRERA N ESRGRS DIHER

Bl A TR BB AES BCEE

U=AS
2ha

it w9 kW AR
TR (%) 22.5 28.1 35.6
TEHR MBI (t/km? - a) 4200 3600 2900
TR (%) 56 68 79
M REEREL 0.42 0.57 0.69
FERRLR (t/km?) 3.2 47 6.3
IR IEFREL S 0.64 0.72 0.86

MFELATLAE L, AR TARACER O N S R GRS
BEMC AR R B R, o, SETRMEERL (KX C)
AR EI, TSR RS RS A2 FEHACT R
ICRE ST R R AR, HAE SRS MR 404 0.86,
HZm T LRESMEAESERR, RS HES TR SH
VIHETERE AT 2 TR P R KT, SEBL A 2570 Y HE AT
16, SHXREESRGEMS MG FRECRA 8", il
Rt XA ICHITFE RIFER B, INEISRE KT A S R Geli 55 7E
22 LI IR SR RFAE

(=) BIRERSHNS

TIRORERRE R AT K AR DR A R R — .
ARSI AT R T RS —EF A, (E T sk Z Rk
MR R S S, R IR 2 IR BT 5. 1 Baid
PEFHEA G A B T AR T ae ), (LR e I i
TR, T CEELRRHI BB 1 fOEAEA T, R AL
Ve fe o 2%, SRWIEAER & ARG Ry Ve 0 i 7 TR0 54
ik

(=) EMBEHMT ST

I T P A K S 38 A 0 2 A A S (40 5 i 5 B0 i 3
o TREESIEEXN WA AT SR E AR, R 8

— AR GRS AR, R TR
&, (BHFEME 2 Mo s LG eI 451
AR LB EEN b, 9 ST EY A E IR LS B AN,
fHLEMZ AR T, SRS AR

(19 ) BCCIhREN

BB A AT, LR S UL BRI o DU AIG, F22E
BV LRV IS i A7, ©A BT IR RUE 7R 17Kk
TARRHE IO SRR R S E A R A AL . RS SR
U e e AL A A A T S S SR AR ), AL & P R B LA
UL VKN L3R EAG U Rt L, ST LG HUsRATE
REE A PG, HAEBGL R I i U, dE— 2T
THSEEBFETCE B0 BARHIRBEEEER . P
LI DX PR AR g i N L2 [ AT R AR — 20 M IXIORUEE
FIIE T R R S0 e SR D BB B

SMATTS, ANF TR RCE A A AR S5 U R AP e
FER, HhEG BTN TE, TR, B2k
PR AL BE P AN TT T R B AN, PR H T S 0 B [ i
Rz, /N SRR AL T R AR R

M. EEATEREEL

(—) IEEERKERN

AN L R TR UL OB B Gk ARSI S 4
BEEANZS G EEAE I . TG, RIRRE AR, PR
HOER S, ARG KRR D oK SR |, AR AR R TR
SN ST RE I . R, ROEARE R RN, T
Mo RS MAR TR AR 22 5, 3 FILAI A R B 1 2 R A
SHpIxKFR, #R —JIu" e Mo, BRI E H
PRECEIEN, FESCBUIRR I L (1 7 St 22 A OR P R A
DheseTt, (kb SUrSHaamn b A .

(=) REMILEARER

SRS A R R, INAIEOK PR TR R EL R TR
i — AP — KA S — R E SRR, e AR
PCSEATBIERS, HIRARTERE I R, RS A
BA Sk BT A AT B I AR TR D A RS, TR ISR S DXISOn i
TERERAZ, ok« B4, i, T R i, ok,
AT U R BE . SR 6 J s AR e 454, i
IRIF NG AN LI RE ST, INTTR Bl Ae i 1 22 AR S R
2, SN AS RS N E S M LB

(=) BEEEsREK

FETREREIACRE S, R AL S B AR R
— U, ESSEEREISEN SRR, EERENSER
MBS IPAG LRERARAE, SCBA TR AR AL 55 5
T, MRESAMEERBCRS I, 5l ttaiiizs Skt

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 033



PRFr TR, S0 H AT ERslTaE T AN, BRI =
RENER, HEIANS SHAESRIRIEA, BREUFES.
HEWE. ARZENEZITIHERR, $/INREk LA R
Rtk
() EBLR

LEEWISCETRERN], SEUE R LR B S 2 HE TN
B SR GRS IRV RS G A2, B2 P R 2 i A o

FEATRRTR . TIROREr . AW R R AT B A5 TS PR

243k

RS, HASIRS W RIRE] S TR — R, e
BT ARG R R OCRE T . AT [ I BRI T B[] PR A A
S TR BLE SR AN T IE R, D9/ MR ER (L T R R R

MIRR T, RVETT R, Hft TR ER AU B T 555
WA ARG B, R SEBL DI R R R AN A A e AR e
AEE L.

(R G, 50, IR0

o BREGE  ZEEE R, EE L NEOK SO A RO SaE (0] TPEACHEARERS | 2023, 21(2): 132-143.

RIZT, W , WO, 3K D)1 TR AR ON E SR GRS I ERIIRTTT ). w2l (FARI), 2021, 36(4): 734-744.
Bl TR, AR WAk R AE SR GRS PRI LR TN ()] 2382740, 2024, 44(21): 9470-9484.

(41t sRIET
Bl T
[BIRXFET , A1/M
[7VEBE, [E50F, e, FHll , 3
BIZHEL, F6, RTH, B, 5SEA

L IREIE, SREUE, MR, RER  XIERE NI A S R GRS I AR AU S T RIS R [
WG, AR, W . PURFEETRE L X RS R GRS IR LR IX (). HUHREE | 2022, 77(3): 736-T56.

oA, B SRR RS S IE S K BRI (J). Ak PREFR , 2025, 39(2): 48-56, 64.
SHE PG (e DA 12 25 () 43 A 5T

A, Xk, FARE B KBRS ST (] PEKEARRRRAE |, 2024, 22(1): 1-11.

1. E AR | 2024, 22(6): 126-135.

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



FRPNIET 7K BR B U 5E

R, XUseRb?, FEmS, Faed
1. 0mEaREE | joE AN 450046
2. BRIAAFMESRRFMR , &K 400067
3. ERBIRERTAIMRE TIRERAT , Ex 401122
DOI:10.61369/WCEST.2025090012
] E . BEESHRSEZCOENEETE, SKOEEBESERTENBESEHINE X AMERIEMRNHA, RFAFTLIERMN
HESKLETARRNR, B SERENMARESTHRPNBHRER, EREMBMESKLE® CO,
HERI 4 B8 59 103.65 kg/d, CH,BOHER 8 4 166.64 kg/d, N,ORIHER L8 }920346kg/d, £ & ERLHK
473.75 kg COeq. MHERHEZE, N,OBIBKLE S ANRESEFHIRE, CO,. N,ORNHIHEHER—H, 13
EFSHHIRBERA, N,OEZitHIRBHES, it CH, ERSTRWL., FEENHIRBRA, ETXELEH,
ARAFRIRE T H WA RHEER, HWRROARAEETTRE,
X 8 i3 @ SkAE; BRHER; BEN; EHE

Research on Carbon Emission Monitoring of a Sewage Treatment
Plant in Zhengzhou
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2. College of Environment and Resources, Chongging Technology and Business University, Chongging 400067
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Abstract : With the increasingly severe global climate change issue, greenhouse gas emissions generated during
the sewage treatment process have become a hot topic in environmental science research. This
study takes a sewage treatment plant in Zhengzhou City as the research object and conducts real-
time monitoring and analysis of its carbon emissions during operation. It was found that the CO,
emission equivalent of a certain sewage treatment plant in Zhengzhou was 103.65 kg/d, the CH,
emission equivalent was 166.64 kg/d, and the N,O emission equivalent was 203.46kg/d. The total
daily emissions of the entire plant were 473.75 kg of CO,eq. In terms of emission equivalent, N,O is
the largest source of greenhouse gas emissions from sewage treatment plants. The emission trends of
CO, and N,O are basically the same, with larger emissions in the aerobic tank and higher emissions of
N,O in the secondary sedimentation tank. In addition, the discharge volume of CH, in the aeration grit
chamber and aerobic tank is relatively large. Based on these findings, this study proposed targeted
emission reduction measures and looked forward to future research directions.

Keywords : sewage treatment; carbon emissions; monitoring; emission reduction
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Thoughts on the Construction of a Preventive Maintenance System for Large
Water Pumps Based on Condition Monitoring

Yu Hao
Suzhou River Management Office, Suzhou, Jiangsu 215000

Abstract :

This article systematically analyzes the typical modes of mechanical, hydraulic, and electrical faults in

response to the needs of fault diagnosis and maintenance for large water pumps. A state monitoring

scheme based on multiple parameters such as vibration, temperature, pressure flow rate, etc. was

proposed, and a four layer preventive maintenance system was constructed, including data acquisition,

signal analysis, fault diagnosis, and maintenance decision—-making. By using loT technology to

achieve multi—-source data transmission and edge cloud collaborative storage, combined with feature

engineering to extract fault sensitive parameters, intelligent algorithms such as support vector machines

and convolutional neural networks are used to achieve fault classification and remaining life prediction.

Keywords :

large water pump; status monitoring; preventive maintenance; fault diagnosis
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Research on the Control System of Pipe Laying Vessel Tensioner
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Abstract : The efficient and stable operation of the tensioner control system is the guarantee of the stability
and reliability of the pipe laying equipment operation, and it is a powerful technical support for the
efficient operation in fields such as marine engineering and oil extraction. This research focuses on
the tensioner control system, deeply analyzing its system architecture, working principle and control
strategy. By exploring the dynamic tension adjustment mechanism and automatic control of the two, it
reveals the key role of their collaborative work in the efficiency and safety of pipe—laying operations.
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