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Abstract

The theoretical basis of numerical analysis of seepage field is reviewed. Based on the geological and hy-
drogeological conditions of upper and lower reservoirs of a pumped storage power station, the
three-dimensional numerical simulation model of dam was established by using ADINA finite element
software. The distributions of seepage and seepage field of upper and lower reservoirs under various
operating conditions were calculated and analyzed. Under the condition of changing the water level of
the upper reservoir, the variation law of the seepage parameters in the reservoir water level is analyzed,
and the change of the free surface of the dam is calculated. The water level decreases, such as the head
line, the infiltration line and seepage flow. It is concluded that the seepage flow is decreasing but the in-
filtration line remains essentially unchanged during the descent of the water level.
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1. 5|

7K & e R VR IR BT R B —FloK B, 7EFRIE T DL i PR, 78 BN N HERB S A
FRUERT T A o6 TR & BE B FF R AR, (K ERe b EEANCEH T EEFERIE T . RETEHK
BRI RR R, HEMERARNERE, C&/ TADKEE T, 5@ LB K E R A
S T F RS 7, AR ZIAOKE Re f R I BRI HK S RE L, B
9 2400 MW [1]; RIcHE5) M HKE Be b AL AL & 300 MW, i€ ¥ 34 500 r/min, &€ 7K k43 5l
526 m 1 500 m, i B 52 n] i KGR A HL I S 5E 2E 7K1 P8 de it 7K &5 B rsh 5 2 n] i XK S K AR L2
KEHE 704 m [2].

TEXTHIK B RE B BT o, EWNAMNEZ B R E Mo 7Y 2 6 TX s, (MBS [3]7E K
FE VB U 10 8 DA 26 X R B8 A 3 — B 947K 25 R FEL G 2 2B A L EE s e ), Rk B K 5 B Rk 5 Akt
JREAT I EEGEAT T =4 BRI RIS A4 B e hh /K & Be FRul b R RERR A A 7 A £ TR R G A
MR BRE R ARG, EVNERRRG =B RBUER BT BRI E . 2 PSR [SIARYE A /K & st r sk b
JEE MR B K SCH T 251, REST T B4RR - AR =4I B E R AL, THEL T TOKIE - SRR G I OK
BN S T I B R R B TA I 4 A REAE o PINST B (6107 T4 Al i (Al it ek 7K 5 R F sl 1
KR 7K PE BRI 7E & 7K BA B B T BIZ AT IR GLEEAT T 200, AN KIN 22 304T TR, 1 BN
KHUG 2 s TR A T ikl FR Tt FRETRES S EE . JNEES[7RM T H R o GWSS
(Groundwater Simulation System)#f, BHL N ZEBINRSG, MIXT OB K B BE X AL X DA K T2 X I ) K&
HERBREAT 7 BUEEN D, b, 3 G0EF0 1 HoK & BE R 72 1E % 1 AT J5 W AR IX U R B i e
PE, PAK SR RGUEE 4K R 1R EAKPE BB R -

K& R s — R AH BB A L FERS, 5KRS, W BRAMBKRGH K. KTEEMN
HER R THUK B RE S BN E KRG B R KERA X MBS a0, Tk & e, Lo 7R
IRZ (M BRI R MHPKILR . UK EKEESES, B0 7 ERERMPNE RS, N T K E e
M R EHOK R GE, SO HEE TR XBRIAN A A E 2 BATE R K fe BB i it 7 i
o, AFEEX UM (1) HPKIEERH S SR BRI . HE KA KL S R i x H a2 i
B IR K SR A AT, 3 7 T R ST AR R 75 B R L AP 4, AR SCRIE 78 A2 R0 S T TR 28, BT DAV A
(2) HT 14 v He B RRHE 7K T R v s B ] LA B AZ @83 P v 1E RS — M/, Fn b A R 43 A P2 3 1 50
W, (HRTESehr @ R, X A RAERE R, I BRI G, T5ER A RSN 77k ok k47
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TS, IR S T S ok T 2 AT AL .

FEARWRICH, S TRESEY], WHRMEARTOREEA N e TI0 T MK E R B R P A AR 41 X
M TREHFR A RSO 2T IR RSB B AR R VR AT, IR FUILA 5 1 2 55 AL 2 B
EHA BRI E, EILE BT MPE R R =4 R ICTH AR, 3T & Lo RS T
PR IS A A B, IR TR AR RORB R E R R . 4RSS M T iE R A IR TiE, R
fi/2 ADINA R 7T A ADINA Thermal BEHHEAT @I, 28y KRB A R o ft. caisilT%
ANSEB TRERRE . IF LIS T ARG AL R -

2. BRNEXHE
RAN B AR AOE SRR, AT MG BREY 0 R B T B AW i R AT FR N

E{Kgﬂj+é{kéﬂ)+é{hgﬂ)+w:0 )
ox\ “ox) oyl Yoy ) ez o1

X REBN, EHBREIIEART D T RE R E AR OUT AR %A, W WKL %A
H—RKih R (KR 7 T %4, Dirichlet Condition): Hii F o6 rT LR IR A -

H(x,y,z)|51:¢(x, y,z) (X’ y’Z)ES]' (2)
9 RIL A (B2 %A, Neumann Condition):  HAu 25 F A LLR Ry -
ka—H =q(xy,2) (xVy,2)eS2 (3)
Nis,
R T2 S A T A To RIS IR el I A 3 5 46 T AR IR R
My
an 4)
H(x, y,z)|S3 =Z(xy) (xyz)eS3
i A T 103 2 AT
ﬁ< 0
on (5)
H(xY.2), =Z(xy) (xy.2)eS4
3. IIEHR

Btk & RE Rl bk AL T BE B ALV, N KR TR AL 2 BU Rl 350 m Ak, _FKEER TR BE LR
YR HIPE 0 FRPE P R R SR B B 75 0 R (MEBEHESK), IEH B KAL 725 m, FE/KAL 695 m, Y15 EZE 1214 J) m’.
AR TREH S B K SO S A, E K 8 P R R IR BEF2 AN 3 Lu 2R AR 5 m f2i], - [R] I T A Al vy b A 3 E S
IRPZA% 12 SR st 9 R 30U BEAROME R VR FE 25 15 25 R R /K AL AL A MO K R 3 Lu kM RIE, dndt
KL TERIE KR 3 Lu ZRH0FBAL, DL ARIEKEE 3 Lu ZZLA R 5 m AE RS TR, it N/KAAR T4 4% K
3 Lu EIIHBAL, TR A N AR AL LA R 5 m AE S TR i EZE SR E 1 s,

4. BHls#r
41 FTERBSHRSH
IR PEBATINIE T = A IROC RO LURHRIR 7 (508 Y b, 180 e LUy Z B, F R DURR
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TR RN X B, e AR A O IE . /K A Y DR 77 1) 2 X B, [ NI BAR R Z B, )
FONIE; DB TN Y B, AR AR AT ROV IE . BT T IE R K S fE s K EE AR KR ) = ST AR R
JORRAL . A PRI T G R

(1) ZEmu, A, Bk RS AR I TR, REE U RIRIB IR, 1A FOKALE S R AR T
IKAL

(2) BAYIERHR, KRR R 2 250 m, N OKEE BRI = A2 2 150 m, B BWUEEFFHZ 0 N4 =
IR, K PETHA M 2 e iy i A 762.76 m, 1S /K28 TR M 36 A s s A2 00 369.04 m, RO T AR I BE A
DRI, % ST ORI A

(3) F/KFEEFEN: BCONHE BRI FARPEREN: i THECOYE & ast.

(4) SHFKPEH A AR, i E BRI HEKEIE A HE KL sk SR e A g v il
PRAbHE

(5) BUARLL RIS A BHEIE REAUNE 2 Fios, KR P IR &S EIR N BB R R R TR T 5
A5 20 1) _EAK BRI R /K BEERE AL 43 Sl an 1] 1 B

Table 1. Main engineering characteristics of a pumped storage power station

1 RikEmRnEETIESFMNR

WH Hhr fabs
FEHAL(MW) 1800
IEH & KAL m 725
BEIKAL m 695
B B KL AT IR 25 Jim? 1424
K R P Jim? 1414
VAL Jim? 210
Pt vt KB oK 24 h it k& (0.5%) Jim? 46.7
Btttk Ik 24 h ¥t 5:(0.05%) Jim 66.1
1EH & KAL m 315
TIKEE
BEAK AL m 295

Table 2. Permeability coefficient of each partition material

2. BAESEMEIEERK

7X B8 ZBU(m/s)
5B E 5.6x10°
CE)ER e 1.1x10°®
B e 7.3x107
VRIE AR 50x10°
HIZX(2A X) 3.2x10™
TR A X RHEIX (3A X) 11x10°
A X (3B X) 25x1073
TEHERA X (3C X) 29x107°
1 3.0x10°
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42. EREKNTHERGSHT

2 FOKPEIER BT, BI/KPZE B NIER EKAL 725 m, R ANSEKAL 695 m i, fEARME TR, bF/KE
TARCHEA TR, PR R R IR BTBER, e XEiE /2058 ThrdE TRl 245 3] Fk
JEE RIIURN S 7K R ML [y 3 K5 T A A9 % o A B 2 B, e oK 2R S R0 TH A 2 x = 400 m &b, R 7K
KT y =350 m &b, 5 AT AR EIEZ oL F RS THE N 4303 mYd, N/KPEBH &N 1210 m*/d.

4.3. EERBLTBERERIG DT

FETR BEKALAN T R Rt i R b, A0, B3 KAz 7350 R BE 5 m, 10 m, 15 m A1 20 m & bR B R IRIE 42
PR R K SRR, 93 A3 B _EK ZE AR 7K b3t K L AE AN W A8 A R v i e R T A5 K Sk 2 1] 3 Fn] 4
I

FE KA T BRI AR, 6 T IR AN S S BB, R R RIEA RS AL, BEE K ALH TR, 3
i 5B A AR AL X IR BB R B A BE AR A . B K EERN T 7K BEAE & AN KAL T BT E 7 W] 5 s
5. 4475

ASCHIM T ADINA A BRICH AT K] ADINA Thermal B s DI BUE RN R 7 1N BRI AL X 8 i
FF4E B HAtK & RE MG AR S BORE, BT 7 9% 1% LK ZEMT I 7K EAE AN [RL AR ZKRE 1 DL T FOBIUA (R I A2 4K
UGB R4 18

(1) S5 E K REFL S 1R B AL X AR SURHBUE AR S AR E R EOIOESChr TR A, B

Figure 1. Upper and lower reservoir models
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Figure 2. Contour map of the total head of the largest section of the upper and lower reservoir dam
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Figure 3. Total head contour map of the largest section when upper reservoir water level drops: (a) Water level drop 5 m total
head contour map; (b) Water level drop 10 m total head contour map; (c) Water level drop 15 m total head contour map; (d)
Water level drop 20 m total head contour map

3. EIKEERIKAL TR &N KGR AFIE DK LFELE : (2) KEKATHE S5 m 2KEFELKE; (b) KEEKAL
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Figure 4. Total head contour map of the largest section when down reservoir water level drops: (a) Water level drop 5 m total
head contour map; (b) Water level drop 10 m total head contour; (c) Water level drop 15 m total head contour map; (d) Water
level drop 20 m total head contour map
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Figure 5. Upper and lower reservoir dam water level drop seepage flow

[ 5. EREERTKERYUKN FEEESRE

BRI SEE, FERBLAM T BRI AR T AN E 0T RIS AT # R AR A .

(2) 1E_LIREERTT K BEAKAL AT R BERIIE DL » PR AL AL HEA A 22 SHEIAR A BRI 2R 132 4L, (HiE

BRI, FEARZIEER R,

(3) ADINA A [RTCHAHRIT AIRARIE =4S AR IR NS R 7 B SRS G O, AT Darcy 2 ) —

UETE DU INECSE, VS T, AU ST S A L0, TF R R NS AT FE
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