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Abstract

The dynamic control of operating water level during the flood season can improve the benefit of reser-
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voir by exploiting the forecast information, but it is necessary to reasonably assess the possible flood
risks. Based on the concept of additional flood control risks for reservoirs and downstream flood protec-
tion objects, an optimization model of operating water level dynamic control when reservoirs face dif-
ferent magnitudes of forecasted incoming floods is established. Then taking Three Gorges Reservoir as
an example, three typical years of high, normal, and low were selected for verification analysis. The re-
sults showed that: 1) The generation capacity can be increased by about 4% in high flow years, and the
maximum increase of power generation capacity can be about 8% and 9% during the flood season in
normal and low flow years; 2) when the forecasted incoming flood flow of the reservoir is less than
66,000 m3/s and the operating water level is controlled at 151 m and below, the additional flood protec-
tion risk rate of Chenglingji area is less than 0.5%. The given relationships between the operating water
level, the forecast flood flow and the additional flood risk in the downstream of the Chenglingji area can
provide more reference information for the operation decision of the Three Gorges Reservoir.
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TREIE j BB, R, ARSI BN SR s g, 9 T ke e it a, mYs;s R /KR EE 5L
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4. EHOl9 4w
4.1. FKEERER

S KRR TAL R B = SRR, R RERNE R S UK A, I AUE 100 77 km?, A KT E AN
(1) 56%, ZAEFHHiE 14,300 m’/s, FIARER 6 A 1029 A 30 H, HMHZE TR EL N 23,000 m’/s.
IKEFEIKAL 145 m, IEHEKAN 175 m, JRKAA 145 m, BiFFaERN T8, KA 175 m, K
PN R8I0 K 10%, Bzt /KA 180.4 mo =Wk FE 3 d Witk & 247 12 m®, T & IR LN 95,000 m'/s,
e BT LI 98,800 m?/s, 7 d Wittt B 486.8 12 m?, MK YL IR 1949 DL & A i s i f Kt /K 7E 1954
M EERKH PR ERCN 65,700 m/s, 3 d RN 17012 m’e AT WX T SR EAR G S, B
A 5 A AR 2 L AR R K, BT it 22 4 R PO IR BRI, 53 — 5 T K SCTIARB A ) BRGd  JEg Lk A A0S 77
RE Bk 1R R 7K BE A% B HT TR0 2 A SORE, i Ftatee 2 7K A7 B BABR K A7 o SEBR X T K6 403k K
=K PR A e ) S AR AR L R I B WURRIT LI B gt b, RIR A =K e 1) F UG 6 0 PR AIE T T B vt
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4.2. RHABITRABZSIESIE

AR SR T RE 7720 A0 BRIIE AT KA Bh A AR o =Wk K BE PR 22 4RSI 400 23,000 ms,
3 d BIZK STITARRE FEAR B T K SUIB R IR G i F A5bm i, T DUR T/ R R BE 2 rp, SR LA X ) 2 Atk B 7E
60,000 m*/s 747, BT kARG BT 7K I N BE i AR AT B 23 KT 23,000 m’/s, I FL2%5 R =087k 2 B3R B L X
(DX TR NIRRT s KGR K B BN PRV B 1T e 2 K T 2 45 P39I & LA RO Bk B R — 8 R R i, Tl
TR B AR B 35,000 mP/s, WUZKAL_EFRZIN 150.9 m, BX 151 m AZKAL EFR . /KBS0 A2 6] R BRRH JETR
BRIKAL 145 m, WITIHEE AT /K AL Z A4 H13808[145 m, 151 m], BL 0.5 m AP KIS AR A 1K) 2 A8 477K A7,
3 I E A I 04 BRI 7 3 XU o
43. HEERSH

MEIARE, FKPER K B EZ BRAKE AR, MR CGRYEY , W IARR AT LARI A AR KA L ki 7K
S TIKAE D F KRG KAE TLANEL, A TR 1950~2016 4F B B 3R A B 7R SR FEFEVE21] (Bp
SRR S 2 AP IR R 2 T RR DA 2 AP I D) T SR SR G R 1 X (R R I B AE B I ARR A, SRR
AT SR 151 m I B AEE:, S5 1.

Table 1. Annual average flow classification results of the distance level method and the corresponding increase in power generation

=1 BHEEFTHIRENRERRENELEE

o K A EH ZES ES
BE~FE/ % <20 [-20, -10) [-10, 10] (10, 20] >20
PR ERXE/(mYs)  <10,900 [10,900, 12,300) [12,300, —15,000] (15,000, 16,400] >16,400
b zitkee 2006 1997 1973 1965 1954
P83 R (ms) 9030 1150 1360 15,600 16,600
T & B /A2 kW -h 18.79 29.26 38.29 44.07 19.06
HINZ /% 8 8 9 9 4
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MF 1T TR, BRFEKFELISL, FHRACPEAE R ABARG & SRR SR MR, 3EmELN 8%~9%,
FKER R R R, U8 4%, XREBTFEKERKEDR, NERERTHERENREE S, itz
ITRBLHE I R e Rk Sk akas, FEARRII IR /KR, HOM K B EMR T HRENED .

=R PE BT I EAR 2050 0.25 J0/KW -h, THESFEKAE(RT 1973 42) A I AT KA T 1 = 07K e 1) A FL i
BB R, SRR 20 WG 2 aTRUEH, BEEISAT/KAL I, =K BRI A A 1S
AT 145 m, W EEZKALLERFLE 151 m Bt A = Ik PEVRH ) L s 1S 0 38.29 14 kW-h, K HEENEIN 141 9%,
RGNS 9.57 {27t

Table 2. Power generation and benefits for different operating water levels in normal flood years

% 2. PARERRIE(TRA L0 B FSEs

BATKAL/m R HE/AL kW h H R /ML kW-h WR M MLTT
145.0 414.45 0.00 0.00
145.5 417.64 3.19 0.80
146.0 420.81 6.35 1.59
146.5 423.98 9.52 2.38
147.0 427.15 12.70 3.18
147.5 43033 15.88 3.97
148.0 433.49 19.04 4.76
148.5 436.66 2221 5.55
149.0 439.84 25.38 6.35
149.5 443.02 28.57 7.14
150.0 446.19 31.74 7.93
150.5 449.47 35.01 8.75
151.0 45275 38.29 9.57

DL 1973 AETRIR I R oy B, ARAE =K FE M TR 3 dy 7ds 15 d BLK 30 d tE iz R AT 46
B AFEIRTHEK, BT BRI AT 4R, AR BN E AN RS A R . B GRRYE) kg
TR % 2 SV DN [-0.2, +0.2], DACAE BOBEATLACRADIN i b0 () TR R 22, T A RIS AT /KA BA B A [t 0
NI AL DX BRI R DRSSk I L X P XU A2 S v vt d A e K e DK A R e A 194 4 o
553,900 m/s. HHAELERINE 3,

Table 3. Additional flood risk rate at Chenglingji area with different operating levels and forecasted in flow flood peaks
= 3. FEIBITRALFIFRIRN B I T 350 B ] 3th X A B B 3 XU B: 22

ANTFITHRUEE T T BRI B Ak U /%

IB4T KA /m
62,000 64,000 66,000 68,000 70,000 72,000 74,000
145.0 0 0 0 0 0 0 0
145.5 0 0 0 0.16 0.26 0.32 0.80
146.0 0 0 0.02 0.12 0.40 0.99 1.58
146.5 0 0 0.05 0.19 1.06 1.59 3.99
147.0 0 0 0.07 0.44 1.12 2.69 4.47
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Continued
147.5 0 0.01 0.15 0.62 1.73 3.29 5.45
148.0 0 0.02 0.15 0.69 1.82 3.59 7.04
148.5 0 0.05 0.22 0.79 2.06 5.31 9.34
149.0 0 0.05 0.30 1.20 3.41 6.57 11.14
149.5 0 0.07 0.46 1.34 3.75 8.21 13.63
150.0 0 0.08 0.46 1.48 4.29 8.48 13.64
150.5 0 0.08 0.47 2.16 5.05 10.83 17.29
151.0 0 0.10 0.48 2.23 5.36 10.94 17.60

M 3 LB, YIRS B AE 62,000 m’/s 2245, ANFEEAT KA B B0t KUK 2 549 0, B
fi =K EE LA 151 m /KA AR AN S A4 I3 B LA X (R B b R 7 A TR N FE R I B AE 72,000 m/s B, 48
THE, =K P EAR L 145 m /K ALE R S R LR X (1) BRI0BT b U 2800 0, ARATSAZLE AR IR 977 73k IR (75 3 PR
YN 3.88%), ML BEANIE & B8 B R LI X (B vk 22 4x, R0 S I T FitE, oK E AR AL R HIAE 145 ms 4
TOARN L W i B 75 R 2 TR, AR DS 3 200 mT AR S2 (W AR %, mT DUEREA R RS AT KA, B an s v
P BEBESZ MBI R R AE 1% K LAR, TR PEULIELE 68,000 m/s LA IR, 7K RS RIS AT K AZAE 148.5 m LA
o

5. &g

S5 T TSRS AT KA B A1 ] (4 B0 B3 vt RS PR MR AT B85 325, ald xh =g sk P AN [R1E AT 7K A 1 R 2K
s A B AL X PR 7 3 RS 23, A3 T DA R S

1) R BB =0 7K ()~ S5 B AT 73 5, 43 Ik 48 1954 5511973 4F A1 2006 FEAE 47K 4E
SR AE ARG KA R BURLAE, S0, IS AT KA Bhas 42 T DU =0 /K e =E /K Ry R R B I N 20 4%, AdivK
FEAIP K AR AU S Bk 22T 8% 9%

2) TEZ TR P b0 B 22 B A b, D=0k R Ui B R Rz — IR B L X Byt 22 4 9
SINT T ZURIK PEIEAT KA THUAR AL VA It 5 R I B B Lt [X B B vl XU R G R, 5 SRR M TR vk I /)
F 66,000 m’/s B, PEAKAL AT LA4EREAE 151 m 1 A8 23 B S5 388 03 A AL b X £ BN 917 36 JXUBG: (204 0.48%) 0 AR SC 45
RRN =K FEIB AT KL R e 5%
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