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Design and Practice of Seepage Prevention System for Upper Reservoir of Pumped Storage
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Zhejiang Huadong Engineering Consulting Co., Ltd.
[Abstract] Pumped storage power stations are an important means of peak shaving, valley filling, and energy
storage in power systems, effectively ensuring the safe and stable operation of the power grid and thus realizing the
utilization of renewable resources. Typically, the upper reservoir of a pumped storage power station is constructed
by excavating and damming natural river channels. The reservoir bottom cover layer is a highly permeable sand
and gravel layer, and a combined system of clay paving, asphalt concrete revetment, and asphalt concrete face dam
forms a comprehensive seepage prevention system for the entire reservoir basin. Based on this, this paper explores

and analyzes the seepage prevention system design of the upper reservoir of the Baoquan pumped storage power

station, aiming to provide necessary reference for similar pumped storage power station projects.

[Key words] pumped storage power station; upper reservoir seepage prevention; system design

515

AR R AK B RE L B O A R O, HK R RO AR F
HIHIZ AT IR A 224, — B BRI A IR AE, MY 2 ok
BRI EIR 2, H WK PR A s A R e A . k] L,
K P B 5 4 2 2 il 7K 85 R P ol 1 1 v PR OB, AR A )
M SRR ARG LR BB AL RN ), RECR Bl /K 2 BE FL vt B 5 g
NPT VN3 A NP v S

1 TEm AR

ASCUNF IR P E RE LS T H DB, 124K & RE i A T
TR A L T R, LA R 120 /5 Kw, R4 6 LA EE30
JIRw AT SRR K S e L B L A o 1% L DAS 00K VER BE e A
RN EC R LN AN PTG ) e
L7 o e B KSR PR B - TRTAR HEAT 30, T A P2 DUl it o g
INE R ORI, 3847 RIS, BEA 2CT 1 HL M
BUAF, B2 v LIS AT (R e PEAN T SE 4, R IREFE JBE L fREE

HREIRIH AN A A B

B K & R iR =
2 K EREB I EAKERERE TS ERIZIT
2. 1512
TEXHlI7K B fe FLEG LK BT R B vE it 3 P 2 VR e B
BR3P JZ BEHIR, AR50 B SRk g st ], 3K

132 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Hydropower and Water Resources

IR IR FY
F LW 11 HeNEA 1.062025 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

B RE Rl E A R R R B S 2mm, BT IR ST R
R LB At o %A RHMA R AE TR N o R A U T RE,
H—, JEBOE S NRE i Z, BERAVERELYBE
HIE SR B mRs et . Ko, MERIR B B s, A B
BEHERER T RN L, W0 H 5 KAIRE &K1
PRI, DT AELE BT 72 )2 0 AL 2T AR, S m K Wipia ik
Ao TEVERETRAR T I, 3002 T R RO T, 25270
C iR R 2248/ e s MR T A R A sl ik, R 78
=30 CRIELINEE T (RER 45 M e R 1, S PE T A

2. 20582

B3 2 % FH 38 0BG I 5 TR Bk, R B 15 5 4 1 G B o B
JZ, B ReTEAR 75 A I 2 S s Tk | A R R e M AT AR T R
FR N T A ROE ISR, W TR R BB 2 AR R 4
RIFTR, MBS 2 RN AR T A AT

W =C+H/25

fe LR A, W, RARBTIE BT T N, 1A FE

BIEARSZ B IK, CRF R, TBH tE R R MR e, 1@
HHUMENT .

BRI, TEAT H TARH, BHSTAUR Z 15 KK Sk 9405, Tme
GEERIHEAT, BB 2 N BT IR B BN T-862mm, S2PR T2
SKFH100mm /5 . SR B, 100mn/E T2 2 1 X BiE TR
HoN1288m’/d, T B RV IBIR AR E . AT B g
Xof FEAAN Y ST PR IRIE RLRE /7, TE £ IRBR B & 5 P 5
HEARBLER I EET XA, TP R SR PR R MR 5T
REVIMERPIAE . [T, 7255 AR ME B 50mm /5 1135 TRt
THBINER, USRS AR A Re S AR T & B R

F1 i EHE AR

R BVIRARBOR TR

T H BRI
>2.20
FLEEE% 10~14
BIE FKem/s 1%10-2~1*10-4
Wtk <45
KEEEE% =85

T HoRdRbz HH BZSHIN
# [ g/em3 >2.35 KFE Y% =90
LB %% <3.0 I C <30
2% F Hem/s <1*¥10-8 B RAE% =0.8
YA Emm <0.8 Elilvess =2.0

2. PRt 2

B GE EAE RN B EEEE, AT g ESHK
R R, AR I R 0 OSBRI G o 12 R Y RS ) S
(RS T FLTHT, A8 E AR AR I SE M SERE ™ o ZEA R

T, B P e 45 2 R FH AL A4 ) 22 10%  16% ) TF LI 75 T ke 1,

HROREE R e R B BB 2R S50 T R A HLES 7, 47 30
TR T SRR BEARRS E TEAN L BB BV RE . TR T RS )2 90T
B TR L, B R R ZOR IR 2P .

3 HKERER L EKER T HEIRIT
BEXTARIIH (7K & R vk LK PR e A vk, B
JK PR - i 5 L ATAR A 0 R A s

2 80

1

n

R AN, Ah RARH ST — SR, [, R
FVFK FIH B

TEIEH & /KA0789. 60m T T, #h Ll 36 Ak SZ K Sk 2 M
39. 9m. fkHE (AR A LA T AITE Y (SL274-2001) FHOCHLE,
ghA KRR A 25 52 By AR 454, il 56 oV /K 3 B EUE
10. ZBIFE T, B8R /N E RO 2 1 =3. 99m, T2
Wil R4 50mEE . W ARIEFRE R : RS AE T-98%,
BIERBAKT10 Sen/s, &R HIEF B BL N6 Tin. N
FER L5 0 TR L E AR B A T 035 4%, Ll 55V R A 20m
S R B WA, T e AR 1 749, 70mdB TR & 752, 70m, S H1:5. 0,
TR 56 S Omo 7R 1 590 F VR L TR AR B i X 35, 15 B 0. 5m
JE R R R 2, R e R M S BRIV T, A R L
Mz . B TG BKESE KT RE T — e
K2R, B VR AR R AR T AU 250, i as Lt B
0. 3mJER A LRI 2 BT R R A LR 2RI 2
R AR IR R4 N = A TIREIX, 43 B ) e SR AR, 1 4% X
R IEF IR AR IR 3 FT AR

[ X L 5905 IR L AR b, AW 570, sn/E &
220Gk

IX: EFE745. 207748, 20m¥E FEl, JEE3. Om.

X #2748, 207749, 70m3E F, JEFE L. 5m.

3 R SIEAR

HX | FEEym | GKEY% | ESEY% | KB Emm | S~50mmBRE G EY% | 5~150mmBRE G E%
X - +1~+3 90~95 50 <20

X 1.65 243 98 50 <20

X 22 - <98 150 - 30

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

133



Hydropower and Water Resources

IR IR FY
F LW 11 HeNEA 1.062025 4
WEAM . W FIS (ISSND: 2529-7821 / (FFETIS): 868GL002

4 Kk EREEB I K ERESEHIK R RIEIEIT

4. 1ERHOK B E Rt

HOoKRERE TS RE LB HR T, KN E TR
fE: Ho—, IR TR AR LB i b 882 s H—,
A R TEIAR B S AR, THRR IR IR J e R ™ . 7E
AT H THRE R, 2R 59 R EH 0 A BRI T, i sE
JEHARSETHRE, B8 RPN T5x10 3en/s, BB EAMET
40MPa, T-FEE MK T-2. 22t/md . BURIRBECTEHITE S . Bkt
80mm, Smm LA T Fik: & F:25%-39%, 0. 075mm bl T Foki &5 /N 5%, ik
TRk T T, R BN R0, 42m, FE 5 BESE bR
SRHO. 60mESE . FHHEHDK R ZE FER KT E T 20T,
FLRFE B2 ARV ZE SR 1124, 7K 78 5 5 P 15 e 2. Oms

4. 2K B2 [ 35 vt

TR HEK B2 A2 I T TR Ut o it T i 52 R K ARl A He At
INEEIR 5 5 A M IR, e T 5 S R FH LA T e 3 T
SN AL EE, LAY E BB T AT, Wi N
2. 0kg/m? .

4. 3Rl R E W

SUEZ NI B BT RN SRS A 5 S @ R R, SR
Foct v I e TRERTIERE . HEARZERF L, (DR
Wt LA R A B BT, (2) HERIEEBIE 2w T4
Pk, TSR A R S, (3) B L0 Bk AR S B 2R 2K
AR, (4) FERT IS AR REE I A I, BE L UKL 26 T (R 2t 448 B
. TR S FOKE R TR AXNE RIS W&, BAAaRE
JEFZO0. 50mff)4BLK = i€ /= (FkIkI4£0. 1720mm) 5 /5 E0. 50mfj4C
PR IEZ CBURLRIAE560mm) -

5 /K ERERRIE_LKEERRSE RIZTTEEUR B3t R B

5. 1BEHI B

7K B B8 Rl K PR B B A R BT AR i R K ) 2 A A
AT B Ye tAE R o BB BTG E AR R DG ) 0,455
MR ZERE FEAS B S BB RRE SR Y . M EhER IR FEAS B Bk
R 22 B S B B S5 TR, TRVER kR B R E
I8, HET G BOK RS 2 A ™ o RN, 7R R U 451 57K SR
BRI R B R AT B 2 7, MR R LR 5 K BB 2
U RISy N G e Y L S A 9 A R 57 e i - i DU i
HiUTT PR A, SR ks B BRI, SR T Eh R i 25 5 5 Eh R IR
FE, SRELAT SE R BT S 80, BB S BT R AR R TR
BIRMERE R GRS, B R TR T, 2 Miikig A ekt 1T
BBV T A B AR TS R AR 5 5 LA BT, R A U T AR R
RE GG, & FIBHEMEL SR LK RS R
REZpE, SRR S,

5. 2t TR Bt

7K A f e F oK EERT B Rt TR BUm G 2 EER B,
B4 TIER SN THIHHY 6 TR e BE, R E
TERERS, WHHE R ORS. TR %, mE— 1T
JF 100 B R A A 5 B IR A . R, il Tk 5 52 R R 5%

PE R R IBATRR T T S R B B S AN R 3R £, T Bk
S BT RR AR S 0 - B M AR R A A IR [, NS 2R 4
PERAR N 5, SR TR HAA R, 8 = RR E AR 6,
FERA S TR Aa M ALIE T T E, SR A sh s v 442 7+
W TR L Tk, I BIMB A AT it T AR A0 LAk iR
TR, 5 L IR S TR, SR 5 TREARL, Bl
Zel T 7 R, 38 B AS BEIR VA BCHL ) ORI e kT, AT S I
BIR RN bR, SRR .

5. JIB{TH B

/K B RE H_F K EER ISR RIEIZ AT 2 KK E T #4
TEIRRRL MR AL Bt S Bk & VR R e, S 8852 ThRe %
b o B0 G A AL IS, I T TR T AR A R A MR B S AV 3R 1
R A dhp 4k, L TR RIAR B0 ) sl e 5% R A5 R B
T AR B 2 THRIEFAE ] BRI ST . 45 R e b
B, DRI N EIBR, G MOKEE A . EEx
M, TR IE 4R R E A I RS, SR AL
FUUHE W 5 Y 0 M 0 R 00 S A/ WA R 4 P TR
BRERIA SRS, AR = R BRI 2SR IR
B L TR S E 2 E R X I e 2 B B W s
Ji R, B T B BB B MR R RGO, SEELR BT
RER AT RE SR,

6 Z5RiE

TESM/K E RE s F KR BB AR R, 8 B
TR EE L Rl L 55 A B S5 A, I R AR R SRR IS S 1Y
Fe Sk ) R, S0 07 7 VL L TR AR B AN 38 ST U B RTRG LB A T
PRV 1) AT AL 3, A R S R BR FE O /K 5 R FLl oK R B
B R B IS AT TR, XK K B R s R 1 R R
B RETIEM.

(5% 3L K]

(112, 14,4 ikt H o 3 K 3 4k 3k T KB 7 B3k it
[J]. 41 K 3¥,2025,44(01 ):85-88.

(2] RAE#2, %k XN, 50 4L F i E kT i3l TARES
B MLILAFI IR 5 % 1+,2024,(1 2):85-90+108.

BIXNEEZEREMAREREERAFTE L G FHhE
%01 A E % 4,2024,(16):25-27.

(A A R EM AR SRt X EAEET BEL SR
W4k 7,2023,42(04): 1 6—19+24.

(CIFE£F. K mAE g m 3 b A E B R & TR 5%
7R [J]. B A 9T AR A 4£,2020,48(02): 1 02—1 05.

[O1TK 4, TR A 4 i i fe R 3R B 7 3 AKE sk 3 bk B &l
WA K B %% 001 k45 % 4,2021,(02):6-8+12.

(71F & 5. % o A E B % 0 30 3 e A7 L0,
7 8 A A 5 8 A Jbi8,2024,53(1 2):55-56+58.

EEE

K F(1984—-), B ik, 7T T LB ALK FARAE, P ABAR,
B . JKkw TAE,

134 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



