TAEBARERE
Engineering Technology Development 5745 4 W eIA 1.062026 4F
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

He 12 e o AT R FIDK HL TR ias o BRSRIG 50 B

4%
W R AR K g A AR B 5k
DOI:10.32629/etd.v714.20259

B ] BReKkARE IREHFEEXSRETEANR ST ERABANEAEERERY
FEHAETRAPRAGEE EEARAT , AL ELFAT SaTRA Kb TA2 44 4 8 B 522 0Y
AR BB T T AN KT I 5 15 Y F R A4 R R VA B AT 3P 5 iR AR IR I e R T B e A s 19 B, it
W, RRIRA T IATE AR P o) R £ 2 QIR AMZ B AE 18 R TY AR AR B & | 3B TR B
BLHEEXNEERRERE ARBEEANERTHZNERESERFTE, AR KIMET —F
R P R Lo Rk e R N N uﬁgu%h%ﬁa%&%ﬁﬂm FEATHR & W)
5 43 0 09I S F % ﬂf?ﬁﬂfiuréxl"‘&é’u TR AR WGHBAMGREFELELE RFA
2 AR A Bl I B AR e B FZRBNRERT oﬁﬁ%w¥aﬁhmwﬂﬁg¢%Mﬁ
B A% 3 1R AL 25 04 P 3R 2 /ﬁm"rﬂ% K, TRERLRZE ZEARERKFRELZAAGELIER
53gig3l,

[ KAIKE TA2; A4 GRE,; EBHETH,; TEgEk,; KREEN; F2FR,; 248148
hESES: F416.9 XHEFRIRAS: A

Analysis of Operation and Maintenance Management Strategies for Water Conservancy and
Hydropower Projects Based on the Whole Life Cycle
Wei Hou
Shawan Rural Drinking Water Safety Project Management Station

[Abstract] The traditional operation and maintenance management mode of water conservancy and
hydropower projects mostly focuses on the operation stage, which is significantly disconnected from the design,
construction, and retirement stages, resulting in high lifecycle costs and low management efficiency. This article
first examines the current status of the full life cycle operation and maintenance management of water
conservancy and hydropower projects, revealing the core issues of insufficient connection between planning and
design stages and operation and maintenance requirements, as well as the management gap between operation
and maintenance and retirement and scrapping stages. Furthermore, the system identified key obstacles in the
current management mode, mainly including data gaps caused by information transmission attenuation between
stages, mismatch between operation and maintenance resource allocation and equipment aging speed, and lack
of pre evaluation and alternative solutions in the retirement disposal process. On this basis, this article constructs
a set of operation and maintenance management strategy system for the entire lifecycle, focusing on five
dimensions: pre—set rules for operability during the design and construction phase, linkage methods for
monitoring and maintenance plans during the operation phase, asset continuity management during the
mid—term renovation and expansion phase, status assessment and disposal decision—making process near
retirement, and node control requirements for information transmission throughout the lifecycle. This strategic
system aims to break down stage barriers, achieve closed—loop management from project conception to
retirement, and provide a systematic theoretical framework and practical guidance for improving the overall
efficiency and safety assurance level of water conservancy and hydropower projects.

[Key words] water conservancy and hydropower engineering; Full lifecycle; Operation and maintenance

management; Operability; Status monitoring; Asset management; information transmission

16 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



Engineering Technology Development

TAEBARERE
B TEeN 4 eNRA 1.0€2026 4F
EHFA: W TS (ISSND: 2737-4505(P) / 2737-4513(0)

518

Bt KA K L TRE AR ORI R R R 5, Hia AT
YESP T AR s 2 ) R A BoR ™ B . TREFRB. 81T, 4
PALRBAEAL G SR BT, 733 B AN 5] A ok
A, BB B S 5 T BT R B S s
FIERINE, 24T B BOCiES 21 58 8 1 SO B, IR sk /b
XS B KB AT P S B R GE PP - 4 Rl R I 4 A Te i
B AR RSN R 587 A B R R SR 2™ .
G A B AR OIS TR i T 1847
e PR BRI I A B 1R — M HLI R AR, 1R B
PR e o AL A eI [RTIAE 4 o A J0 P SEARR N B 7K
AK L T REIE A8 B 5 v, Q3 B3 27 2B B R G SR,
CAM AT R FERE VI ER . AL R EE B B el AT 5
GE oy, BET R B A LR T B O A A e g
HHME AR

1 kFKEIEEEGEARSHEERENIVKHER

L VR B B g 4 75 SR i e A 2

KK L T AR I H AT R A B R BRI ATE . e
SRORE S92 1 A, O T KA DR A BT R B L AR
BYEIFEIEAG . BRI 1T QR BE R L,
T W R AN BT R R A S ) REIE . KL A
H 4 JR T 22 TR A J 2R 2 2 R, B 4 KB AR I e is
o B RS AR, I R S S A TR A e A
OB FE A T Z B LR, A 2 SRS M R 7
F, AR BRI RE R E L JB TR 58 N (R A4 DA T 5
B R ROV . VLR A, i Ty B E AL AR AL,
Xf R ) IE 475 B S IR R L Ao B A R AR
S, KR 10 2 A IR O AR Tt T H S s N ARE 12 &, %
AU 5 R, 3G BE BB AT i B Hif k.

L. 21847 47 5 IR AR PR B PEL I ¢

KA TAEE NI AT B LA, A8 B ECo % 1) RAIE A L B
WEEDNREISAT, Y4 TAF — A MR B AL B 35
X SRR R ZARFEZ R, SR At A1
PERESH BB R M. TRRIEAT L HEZ REAPERETEIR
W, B NBEGE IR, HREHFZHENN. KKK, B
Bl B BRI SS T, — RO (R YRR B A - kD
X BEA A i PR S T SR IR AT R GEVEVEAN, ik — e A
AFIRIHE BB R FE, B0 AL 1% % A 7 I Bt A AN
LIRS . BT B R TR R R il . 4Efs
J73 SR e 0B 1R D B R G B R R, AR B 2R IR A Tk
ST, IR AL BT SO B IR SR, A RER S5 ik
{E R ANIASEE XS fie MU H o

2 BUTIEHERRNX PR X BERIRS

2. 1B Bl 5 S A% 3 i 5 i dim i =

F RN AEBE TR R T, A7 AR R AR MR = - 7K
A TRE R THB B 0 B 545 e i B b Bk AR AR

LSRR A ZE 103 I AT AT S0 10 B 5 e 5, T Tt 3¢ 451 39
178 WA A REZENEM . B H T o5 — 1%
RS ARAERME BT 6, IR 2 HE R 2 8 IUH 1B B
AL R B BB A BIA R TR BRI SRR 848N 5
IR AS 0 80 % £ B R A2 a1 PR i 2210 A T, OF HLAT
RIS .

2. 235 YEGHIRIC B 5 %k A HER A R

IR B TR 4E BRI A 0 BT, JCH R4 dh A AR ROk 26,
WAL TP I . 53— T3, 9 3 G R O S F A T E A
TR RS L, B 2 2 ik, SRR R MG
fl 2 [6], — L8 BB VIR B B L, B A TR %Y. 5
T3 T, R EEARRR A BE KA I AR, i R R AL,
— LU B R, A 2 i ARG — BN 8] BRI B E A e
2|, T EZ I B AR AT HIE o T 26 1 SRR A AN s 2 LS Y
FEL L PR LR R RS B A SRIBGEE SR, T LA
T LR E . ARG BUE BT E A REE N B & R R
AL RS AR A, TR R B A R AR B

2. SIRARAL BB Z A B VAL 5 kT 5

IR L TR IR A BRI — SR AE I B v 75 i ) 2% o B
AR R LA RR IR A SR, 8T AR5 B R % Ot
TS TRRIEAT R TG RGERRKETE . 1E A
BNAZE G G R R R TR EERERARRI . BUEHAR
LGPt RIS SRS TR T E G, AR
SRR A g 4Ty 5, PR B SR AE A7  Th REFRZIE AT Bl
AR o e TR A BEE 33 AR foe e I e ] LAY —
W12 Ji%, MEZIRFA ERE R B>, bl iEd
T P O R B AR hae ik 35 7 A XL 2, T B d 8k
VR IRER T 5, 8T RE S B A R R A

3 BT &4 aAHMKFIKE TR %S R

3. LBEUHEE Vb B s 4R 1B R

KK B T RE AT IS 2 PR S AZ AN 22 A PR RN 5 PR — A iR
T, SR R LRI B BB B2 o I A
HARKI BB RN o 575 A0 B BT I AT R s A
B TR B 802 () R RO TR B o bR EAS RE AR B % A
SRRk 2, I EHE M TR AN RR(Easa] B 2uliE
RT3 LR 0 KRR SRR B 8, L E07 R A AT
L. S ERE ELAR N 2w, IS T8 b P e e 10 9 B R K
R D REAF A 3R 0 R AR, L Andil ik py 0 JRR 3 1 4,
TR E ATAG I 1 R bR BEE R . FETR A OGS )
PSR THLEH I g 7 2 M A S 12 1, AR R T S B T i (S
Ab BRTIAL) BT K ANE . A 5 BE SRR BRIRE, FE AR
SEARG. BOABRIRE T ARARE I E AT S a2
BORIYIELRA R T B 2R R B 45T S R S IR A% 3 TR
EE AR SR T RORG B A A s S B A
o) iRk . Bz ARl k. BOREGA R . EEE
B R ERIR A Bk TRER AR BORL S, RIS AL i 7 X

Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License. 17



Engineering Technology Development

T AEBMARER
HTHOE A ORA 1.062026 4
EEAL BTG (ISSND: 2737-4505(P) / 2737-4513(0)

WA, PRAESS AR, NI B &R “ B4 RRIT T
HAith .

3. 23 AT PR I 5 40 T Rl KB Uk

JKAZK B AL IS AT PR A W I -5 4 47 o f) i R sh L ) o2
CHERAE . BEHAIWT. PR EPHAT TR X
FE—AN PR AL R o J24T 012 O AR R ) S AT I B, 0ot
2 SR BN ST B 3= B TN N TERIGEAE BPRZAS 4R (1 508
HRBI T 5 — kR AR 126 1 RE IR A b 2 R B T 1k 44
R %A o X ORHR B CROBMLGEAL AR IR as 2% 11 /3 FAIHL)
MIPERES B (PR3 AT, 2R rifH . I il 5%) SOt I (B
HELR I, I HLARFEIX e B A ) BT R AE(E R G e P RE
IR BRI o 2 U KT i 25 1 a5, A8 BT ) U R
T AN Al BB AR 05%, gt 1 30 HE 4 T, 2 HfG i T
o He R BB H H 32 AT H0his R SR PR AB 30T H of N # #e rty JE I o
XA B R FIRE MBI B G S HR R
Bt 7, ARAE T RR P T — SR AR B I H HE A Y A
TR o AR B ML 2 R0 AR IR B X AT S, 73 Bt R W)
LR A7 A2 2 b 2 RO, A8 AR A TR, LA
PRl a . BRI N RIS o R, &M &EE S E
WNAE I ZNASTH SR 595 o ARPE B A AT SEPE TR A R s
R RS 34T PSR R LI (8] | FEAF AR ) 4 L2
PEor FAR

3. 3 IS SR B B HE A

IKFK A TREEAT L4, T BOR B D RE T+ i
LR R A R, — S AT RO BSOS B R L B
B E AR SS RS IR I ST BRIl A S S DA i
Ja B g RS SR R g 5 R . AR Id it . B i
#H B T ARG, HPE AT LA A B gt R R R ARE — A
FA YRR R R HH i, fERS S s R e RSOE R R R . A
2 IR B STETT, RIESE P P A5 B e B E R a1k
WARBL BB IH R G D A IR A s AT o oy e ntit
I, A0 B B Ak RS WUOR T 25T 5
VPP ORI S Al S 6 AT AR B U AT A B A
56, PRAEHT R GEAN JFAT IR JE e s A 7 mT LA R AR, 7 ik 3%
1 i L3 2R G M W o R e 2 A, A S R v 7 I I8 4T
RT3 5t L0 ST A ) XU 2 ) 49 2 B H AR TS A, T RE S
B A AR IS AT, SN 7 A R VA Y S R A T
JSL BTG, Ve B OB WA UL T S S A i U s A
{8, PRIE PEIIEAT KA T 3 REs .

3. AT IR IRA PG 5 Ak B PSR LR

IR i TR B3 i A 28 ), EETH IR R ST AR
HEFRAAT IO AR HGL AR, BT B MR TFITA
(IR A ) s AT DA RE FE AR AR 2RI T, X B0 4% RO A2 A3 i Al e 0

. VEETRIREELE AL, TR S0 2 AR AR (R LRk
TREE AR OERER) 2 b, IR RZ AL W & KA IE 1T S Re 3
(WU TR 2R F B R G R 2R 4% , 4 pRAR IS Kt 3,
TERVEVENY GRS FF & it B Bl A AR 2 3K) o ARAE LA |
LIV, TR SLIEAT . MR Af P sl IR BRI AL e bRt
ALV — AN SRR R R, G VRN T BIEA, B
IEATFEVE S /N T BREBRIR %, Al R IR R IR R 4vr
SYIER] LA, AR B AT AR REVE A K I BB0E AT AT, A4 st 2 i =
BT T 2 5 RO AT R v E, EE 3T 2 A7 1R UG e vl i A A%
WA A . B JE BT VRN AR SR BRI B AT
FER R BB . 1275 B SR R A R &
L, FEFFRIBRZ A ok, B e MR e T LA S A U J =B
FIF, LAkl CBAE EA4) AT LRI, W0 o 324 (22 SIBk
MRS PR IFMAESS) T BT Lol A3 A GRS R, 1K 3 %t
AEISeoN & B S AT EE G AT =i

4 BFRIE

IKAFNIK L T RE 4 A R IS R B B L I R RS, 2
WRIZANBL. 2Tk ARSTHTEESL I SR A 2 A2 NILIR
K, W FERERS 25, HAGMIRE MR, B8, S
PSS BRI E I SRR SRS . R B A R s 4
PEIBE Bt 2 i, FECIRAS W 5 i 45 Ak ok, H 887215 B o
Tz b, SRR Tl R TR A%, FE EAK S SR 45 B
PEHRARAE HEWE (VR 2 o HEAT AR R AT AR g % iR ia 4
AR AL GO A, 37K R /K i TR 2 bR R ek 404
BREAG TR AL AR, TTIA BIKFIK B TARE A i e &
. GBE. HENE T HEERMMER. BEEYBRM. K
Bl N THERESRARRIRE, SR IA R SH R IR
B, PUTRR . PORIRE M 2 3R

[5%& 3Cik]

CLIBF4R B B v, VE 35 35 5 L T & ok & B 1 S b i HE R R
115 B Ak A RJD. o E 46 ACHEK,2024,4008):17-21.

(2188 /N A, 5K o oy B oK A2 oy 2 3 4% 133 4 oy 3 JE AL 3R] —
— 3 BRI KR Y 52 R A (0], 48 3 1 R, 2023,39(7): 1581 79.

(31 M AR T 12 4 & 8 147 B i3 4 2 AL R 6] F71J).
IR 2 V%, 2025(22):244—246.

(AT R, B A8 BIMBOR 7 AR TA2 4 4 & B 3 P i i
B R L0. o SORHE 2 1 238 B O MO 42 K, 2023(5):3.

(51 6, % M 7 . 3 T BIMAY A e bk A A AR 41 T 42 i T+
& IE[I]A R #T,2023,44(1):42—-46.

EB B

B4R (1991—-), B 5k, 7 dy AR A, K 5 AAH, TA2 IR (KA
L) BER G e KA TARER,

18 Copyright © This work is licensed under a Commons Attribution-Non Commercial 4.0 International License.



