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Abstract: Dynamic control of reservoir water level during flood season is one of the effective measures to
solve the conflict between flood control and power generation. The dynamic control bound of water level for
the Ankang reservoir is derived by risk-analysis based method, and dynamic control of water level operating
scheme by considering flood forecasting information is established in this paper. By using multi-objective
evaluation system which considers flood risk and power generation benefit, the dynamic control of water
level operating schemes is proposed for the Ankang reservoir. Compared with the designed operation scheme,
it is shown that the proposed scheme can increase hydropower generation by 2.94 MKW h (2.88%), 1.99
MKW:-h (1.65%) and 2.98 MKW"h (2.67%) in the pre-flood season, main flood season and post-flood season
(7 days) without reducing flood control standards, respectively.
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Figure 1. Multi-objective evaluation system of dynamic control of
water level operating schemes
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Table 1. Flood routing results based on design flood hydrographs with different return periods
= 1. FEIEDENG KT R RER R
APk bR dE BRI B (m’fs) T K TR B (m’/s) Ui B¢ v 7K AV (m) IR R (m/s) 26 KA (m)
100 F—if 30,000 26,300 330.00 - 330
50 i 28,900 24,000 329.32
20 FE—ith 23,000 17,000 329.12 17,000
10 4 —i# 19,700 17,000 328.20 17,000
Table 2. The dynamic control bounds of water level operation based on risk analysis
7 2. BETRESH#ENARETRAEhASEIE
73 53 WV 7K A7 (m) HHLE AT KA _EFR (m) HIHIEAT KAL T B (m)
R 328 328.7 328
T 325 326.6 325
JE T 327 328.6 327
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HATIRIZAT K AL SE i B A3, 15 2 KA 281k
SR ISR
) FH R IAE A7 7K A7 S i 50 25 428 o] A 5 00 1 52 1)
WSS IR, 46 % BKENH H e M 255 5T Kk,
St REKEZET 7T HA R BN fIk
ML W T EA X700
N =9.817QH , =KQH,, (14)
W = NAt (15)

A NI, 8RR KW g oK B RERCE,
WAL 9.81p ILALAIE—MHEE K, K BN R %L
LR RBIKEE, KEU8.5; Q NAHE, Hir
Am'ss Hy, N ETFIRSKKZE, BN m: WHE
HE, AN KW-hs At 9H T N IR, AN he

Xof PR B 7 2 B R R R AT Gt LR,
Wk 3 s

3.4. REKERBITKAENZSIZS A RILE

FERTE ERY Ja B TR K A R R 2y
T HEAT S IR BB B 10 ME, 129 10 FIEIEAT K
P Eh AR AIE TR, ZaPiits, &7 RIRHE
EIE 4 Fios.

HRAE RGNS B A E W

W =(0.1304, 0.1397, 0.1849, 0.3468, 0.1982)
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Table 3. Annually average of 7-day operation benefits for the
Ankang reservoir (MKW-h)
® 3. RFKELZFEY 7 AERERHERMKW )

AU I ST it
R 101.89 120.75 111.7 334.33
TERELT KA 2
MIBATALLED ) 0 122.74 114.68 342,24
oS el
WK L 2.94 1.99 2.98 791
INE 45 (%) 2.88 1.65 2.67 236

A=(0.69,0.67,0.80, 0.73, 0.64, 0.56, 0.36,
0.33,0.26, 0.20)

HZEAPHNME A FTLLE H: 20 DT RIS HET
N(3,4,1,2,5,6,7,8,9,10). tRIGHATTF, AIHMI. TR
AL S WIS 4T KA 53 791 328.16 m, 325.36
m M 327.36 m, MR ZAE, 2@ 7m0
2.62%- 0.01%F1 2.12%, P10 1.51%.

SOy NT AT, 2 BEAKPE ISR K K, BT BAB)
B TR K,  FR BETT S B AR T 2 A T AN 2
ai, MIEIE 7 5 32 TR S a5 1S 0 7 THI AR 4P Ui B 11X
— o BAR ETIIRGEEIInELA, H T BT A
JE AR R BN 22, BT DARE AN VRSP 35 25k 2 1 s
NEECH 1.51%), REBEREAEF= 1452 .
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Table 4. The characteristic values of comprehensive evaluation index of dynamic control of Ankang reservoir water level during flood season

& 4. RERKERBEIT KA RS TN EFAHFEE

B4R (m) JRE: 2 Vi Einlk PRI A
5 e —
ROV FTRHA ST (%) KAz (m) JiE(mYs) K HEEMKW-h)
1 328.00 325.00 327.00 1.96 327.42 14,610 0.1304 113.03
2 328.08 325.18 327.18 1.98 327.51 14,639 0.1301 113.13
3 328.16 325.36 327.36 2.00 327.56 14,622 0.1410 113.26
4 328.23 325.53 327.53 2.01 327.62 14,713 0.1370 113.39
5 32831 325.71 327.71 2.04 327.71 14,742 0.1296 113.52
6 32839 325.89 327.89 2.06 327.77 14,784 0.1240 113.63
7 328.47 326.07 328.07 2.09 327.87 14,949 0.1113 113.75
8 328.54 326.24 328.24 2.12 327.95 14,936 0.1088 113.87
9 328.62 326.42 328.42 2.17 328.03 15,054 0.1084 113.96
10 328.70 326.60 328.60 224 328.24 15,106 0.1089 114.08

WAL AR, BL 7 HT RS T 2 Rk
AT KL s hl o e A, 725> B is AT
IR b, HER T 22 B K 2 2 BRRIZ 17 /K AL 3
APEHIE AL 7B EAR IR K S B
WIS AT K AT S B hI B 0] 22 K BE 56 A1) 7
RUEAKHEAT ST Bhas e, (7 i SR FH B vk XU A% )
RESAHEE & 2 BARsra W TRbrA R, R BSBGE
WhEFRPRAE, IRik it T 22 K RIS AT KA sh A
IR, FEGRWT:

1) 2T RS 23 A ik HE SR 1 22 /K PR RURIZ AT 7K
LA TTIEA 2 PR A B b Ar e .

2) ARHE PRI K R ANAT AN [5] 1) o 5 ot SFE s
5EMIEEARL, ERTU. ERURRE R 7 B
HE & 2 58 2.94MKW-h (2.88%). 1.99 MKW-h
(1.65%)F1 2.98 MKW-h (2.67%), {383 .

3) L REKPELERT. ERURA SR IE
F7KAE_EBR 3 ) EY 328.16 m, 325.36 m A1 327.36 m,
HEMEEALL, %07 Bk, K
PIHEIN 1.51%.
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