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Abstract: For the problem of power generation reliability, a stochastic dynamic programming model consid-
ering chance constraint of non-failure and extreme failure extent is proposed for hydropower reservoirs op-
eration. An agorithm incorporating Lagrangian relaxation and penalty function is used to solve the model.
The chance constraint is relaxed and the extreme fail constraint is addressed by penalty function, and a new
benefit function is constructed. The Lagrangian multiplier and penalty coefficient are renewed on the basis of
simulated operation results. The proposed method is used to the cascaded hydropower system of middie and
lower Lancang River. Case study shows that the proposed method can meet the requirements of chance con-
straint of firm power and avoid severe failure, and the power generation benefit is kept also.
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Figure. 1. The updating process of multiplier and penalty function coefficient; (@) A'=y'=10°; (b) A'=0, y*'=10°;
(© A'=10°, »'=10°;(d) A'=0, #'=10°
L RFNEARKESLRE; (@ 4'='=10; (b) 1'=0, »'=10;
(© A'=10°, »'=10°; (d) A'=0, p'=10°

4200 A 4200 =R 4200 =R
~ 3500 ~ 3500 ‘ ~ 3500
2800 2800 2800
£ 2100 £ 210 £ 210
R 100 R 100 _/f R 10 —
5 70 /_/_/j g 70 7 700
0 . 0 0
1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235
KL (m) KL (m) KB (m)
o
4200 mA 4200 LA 4200 ra¥;|
A 3500 A 3500 A 3500
2 2500 2 2500 2 2500
£ 2100 £ 2100 £ 2100
R 100 R 100 R 100
37 700 3 70 3 70
0 . 0 0 .
1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235
KB (m) KB (m) KB (m)
4200 +A 4200 Y| 4200 A
A 3500 A~ 3500 A 3500
2 2500 2 2500 2 2500
£ 2100 £ 2100 £ 2100
1400 1400 1400
37 70 3 70 3 70
0 , 0 0 -
1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235
KL (m) KL (m) KL (m)
4200 +A 4200 +—A 4200 +=A
~ 3500 ~ 3500 Q B0
2800 2 200 2800
Z 2100 Z 2100 ~ 2100
1400 1400 1400
700 700 3| ™
# 0 . = 0 ‘ 0
1166 1182 1195 1207 1217 1226 1235 1166 1182 1195 1207 1217 1226 1235 166 1182 1195 1207 1217 1226 1235
AKEE (m) KEE (m) AL (m)

Figure 2. Long-term operation rules of Xiaowan hydropower reservoir
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Figure 3. The simulated results of Xiaowan hydropower reservoir
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