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Abstract

The characteristic curves, such as tailwater level and net head curve, deviate from the design parameters
during the long-term operation of hydropower units, which is difficult to make an accurate hydropower
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scheduling plan. It is necessary to find an effective solution to address the problem, especially for the
giant cascade hydropower stations in Southwest China. A correction method of characteristic curve of
hydropower unit based on the box-plot data cleaning is proposed and applied in the hydropower dis-
patching in China Southern Power Grid. We utilized the massive historical operation data of hydropower
station to construct large data samples, used the box-plot model to remove the abnormal data, and
adopted the polynomial fitting technology to modify the characteristic curve. The results show that this
method can better describe the power generation characteristic curve, and its effectiveness is proved by
practical application examples.
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Figure 1. The sketch map of boxplot
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Figure 2. Discharge~tailwater level fitting curve
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Figure 3. Net head~water consumption rate fitting curve
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Figure 4. The comparison of discharge~tailwater level curve
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Figure 5. The comparison of water head~water consumption rate curve
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2 AIAL, BT T R K S W 22 0.067 mikWh; SR P IE i1 28 T RE K R ST 3% 22 45 /N 31 0.007
m3kWh, F5EHEE T 0.06 m*/kWh.

Table 1. The water discharge obtained by different curves
F 1. BT EERTE

Btk 1B IE 2
SR R RTEE SRR R ‘ ‘
(mis) m) WEIFERAG  RAKMRAEARE W ERAR AR
(m) (m) (m) (m)
0~200 991.82 989.40 242 991.61 0.20
200~400 992.37 989.98 2.39 992.16 0.21
400~600 993.05 990.49 2.56 992.74 0.31
600~800 993.33 991.00 2.33 993.39 0.06
800~1000 993.95 991.44 2.50 993.96 0.02
1000~1200 994.82 991.90 2.92 994.56 0.26
1200~1400 995.47 992.31 3.16 995.08 0.39
1400~1600 996.08 992.77 3.31 995.62 0.46
1600~1800 996.48 993.16 3.32 996.10 0.38
1800~2000 996.73 993.61 3.13 996.63 0.10
FRIME 994.41 991.61 2.80 994.19 0.24

Table 2. The water consumption rate obtained by different curves

2. FKREUTREERNLE

WhrACGKYER  SERREIIFEKER L B
(m) (M*KWh) FHE B AR FEOKFMMELIE  EETEFEKE KRR RELRX
(m*/kWh) (m*/kwh) (m*/kWh) (m*/kWh)

160~170 2.305 2.191 0.114 2.316 0.011
170~180 2.251 2.108 0.142 2.238 0.012
180~190 2.145 2.034 0.111 2.141 0.004
190~200 2.030 1.963 0.067 2.036 0.006
200~210 1.934 1.913 0.021 1.942 0.008
210~220 1.847 1.849 0.001 1.847 0.001
220~230 1.769 1.799 0.030 1.759 0.010
230~240 1.666 1.718 0.052 1.670 0.004

it 1.993 1.947 0.067 1.994 0.007

HE—35 23 b SRRy PR i 2 v e 1 T PR R PR AE AT RS . SR B R 2020 4F 1% F SEBRIL FOKAL . R R
SRR, RSB TR E I A 2R, Fe MR CDUKGE B BB SIPE R EE TR, TS R AR 3. BT
M1, %YKL 163.65 12 kWh, KR HEHIKE 299.7 12 m®, “FHYFEKEK 1.832 m*kWh. N FH 3t ih £kt
AR N 160.94 12 KWh, 55205k LR R Z 48BN 2.7 14 KWh, #ERGFN 98.34%; M AE IE Hh £k
G/ T e R BUE R 2, THEG K 8l 163.53 12 kWh, HE i 2 485 46/ 1] 0.12 12 kWh, i 2%l 99.92%,
FHEC LT - 2R3 = T 1.58%. £5 BriTaR i, ASCEA AT, et Rl E~EARN . 7K Sk~FEK 2R B
REPE M ZeHERA T, T 7K H Sl = 2 2 PR AT S A m S e S
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Table 3. The energy production obtained by different curves

3 RBEITHERI

Zes Xt A wfr 1H 2A 3A 4H sA e6A 7H 8A 94 10A 1A 1224 &%
W_EKAr m 1212 1206.07 1188.52 1170.29 1166.01 1176.52 1208.98 1229.7 1236.61 1239.53 1239.88 1239.3 1239.3
. R m¥s 1149 654 1173 1098 674 796 938 1301 1146 1073 740 664 951
bl k% mikwh 1745 1.827 1926 2141 2273 2282 1985 1.730 1.656 1.652 1.635 1.630 1.832
KB fZkwh 1763 866 1631 1329 794 904 1265 20.14 17.94 17.40 11.73 1091 163.65
=V m 992,00 990.88 992.05 991.90 990.92 991.21 991.54 992.33 1030.45 992.39 991.08 990.90 994.80
Kk m 226,68 218.16 20525 187.51 177.23 180.06 201.21 227.01 202.71 24568 248.63 248.69 237.52
witihge  #K%E  mikwh 1789 1833 1.913 2019 2088 2064 1.931 1788 1.925 1717 1.737 1.738 1.862
K& fZkwh 1720 863 1643 1410 865 1000 13.01 1949 1543 16.74 11.04 10.23 160.94
KAEBEMHE % 97.54% 99.66% 99.28% 93.94% 91.14% 89.40% 97.20% 96.77% 86.01% 96.20% 94.12% 93.81% 98.34%
=V m 994,92 993.39 994.99 994.77 993.46 993.85 994.29 99536 997.56 995.43 993.67 993.42 994.59
Kk m 22375 215.64 202.30 184.63 174.69 177.42 198.46 22398 235.60 242.64 246.04 246.17 237.73
BIE#Z  #Ek%E  mYkWh 1767 1.840 1.967 2144 2243 2216 2006 1.765 1671 1620 1598 1597 1.833
K& fZkwh 1741 860 1597 1327 805 931 1253 1974 17.78 17.74 12.00 11.13 16353
RAEEAEMZE %  98.76% 99.32% 97.91% 99.86% 98.69% 97.03% 98.99% 98.02% 99.10% 98.08% 97.69% 97.95% 99.92%
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