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Abstract: In the optimal operation of hydropower stations, an optimal decision obtained by
deterministic optimization for a certain period is influenced by the inflow in the adjacent periods. Due to
the instability of inflow, the operation rules for some periods often become extremely complicated,
resulting in a difficulty in rule derivation. To solve this problem, this paper presents a new idea of
extracting staged operation rules using explicit mechanism and a practical method that divides the
scheduling period into two parts, a stable period and a transition period, according to the rule patterns
throughout the scheduling period, and then adopts different method of rule derivation for each period. For
the transition period, we introduced a strategy of period-by-period inflow classification for an effective
division of the upper and lower scheduling lines obtained by optimal decision, based on the inflow
characteristics. To verify the robustness of this method, a case study was made for the Tianshenggiao-I
hydropower station, and results show that the method is effective and advantageous in derivation of
operation rules.
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transition periods

At 4 5 6 7
LR 6[4,31 < é[s,s} < é[s,s] < é[m] <
VES 1025.4 1077.25 1210 1131
TR §[4,x] Z é[s,a] 2 @[e,s] 2 @[7,81 2
HE 1025.4 1077.25 1210 1131
HHK
0.961 0.909 0.87 0.948
5

A REL SNREMAERESHE  HXERH
e it b a r
LiREL 1.0535 -13.71 0.9929
e TRELZL  0.8047 -11.588 0.7099
LiAEs  1.0323 -13.255 0.9756
SAk TiAELR 12714 -43.657 0.8416
LiAEsE 09539 -8.6879 0.9332
6 A3t TR 09737 -26.607 0.9184
7 A LiAEsE  1.0818 -16.867 0.9993
TREL 10101 -32.549 0.9871

HIEARIE IR, B BHER &G BT H R L

B E N “TTRKE-H T FRERES
T HE B 0 3 2% SRS VR FBE bR B R KR A TR P R 8
BRR—KEARRER, #7KRVIERTE,
HE5E M E LSRR NS R HAT
B (ERILEK D,

LEETNTR 2 BR 4 WA

(D EFEEHSEMEANAR, BT “FWTH
KERER” WARIBERE LT RAELUERE
BEE, FFAATX S LV AELN S RRENS
WX 0.87 LLE, ULHA T 7EATEHART R A
PR E RSN E RN RE LR E R, B
NEBMAA T HREENNAESER.

(2) BRI E SRR T ARERT
WAL CRERE. FHRAEES) RHRKH
Y, KX TSR BIR SR, G8)
T SL DR HARAL A BEAE S PR AR PR R IE A 3R
SERRA KT S A5 R .

(3) RAZFEERETIHBERN, ZFF
BIRWEN 53.3679 12 kW-h, FETH iHEHE
T 2.1049 12 kW-h, HEINEELN 4.1%; A
HORIEZE N 95.02%, AHEBCT & HL 1 B X N K it
R EAFAEE 96.00%, T BN,

() H—BorHraTin, 5 FORMSFE T HM
AR BN L BN TE A BRI N A, TR
B, o7 R SRS B 2 P R B R TIRAL A
FEXTRLHAE, VT, T3 B 40 SRR TR A 1A
JEE R0 G A 1R 4tk S R R — 7K B AR A 8 R A
AR 7B IR R .
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Table4 Comparison of profit indexes in different scenarios
. . EEVPHRE  EETPHRE ZEFIHE/AL kWh ZEFY
VAR — T RERIER%
KEAL m? KEML m? £4F g3 ] FREM FKAL/m

EHRE 171.7915 18.0082 51.2630 15.2111 36.0518 766.89 96.00

(AR ) s 186.8794 2.7190 55.9961 212072 34.7889 770.83 98.27

53 % SR 182.2986 7.5012 533679  20.2284  33.1395 767.24 95.02

. application in optimal operation of hydropower station

4

AR T —METRE SRR B
FEFR IR B T 725, MR VR BT 1 A [ e B i P A
HIRRE Y, KA WEIIRI D AR E R S .
HETE N R 2 B R, AR e 1 S AR R A
AREETRERETE X, RN ERFEREE “ 7T K
BE-RER” KASRWESURRAE, 5INZRBUR
B IMER SR, 9 vE BRI BB TR R 40T BRI E
TR BRI E XA AR — /KB NREUH BT T
LB, SRR, B BURE 2 FORISEEE
WX ETREL BEKAFIRE, 2RHEKE
FWMZETHRBEBEBRZEMRRERNSE PR
HENRMAE, MRBRIERNIEA TR K35
& U A T 3 R B AN 1 20 S R P A U SR BT
R TR RIRE R, RAERENSERIME.
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