Journal of Electrical Engineering B L&, 2020, 8(1), 28-35 Hans X
Published Online March 2020 in Hans. http://www.hanspub.org/journal/jee
https://doi.org/10.12677/jee.2020.81004

Optimization of Coconnection Curve of
Shaft-Rotating Propeller Turbine for a
Hydropower Station

Lingling Xie!, Huilin Zhang'2, Chanfeng Zhang3

1College of Electrical Engineering, Guangxi University, Nanning Guangxi
’Shenzhen Water Technology Co., Ltd., Shenzhen Guangdong

3CGN Research Institute Co., Ltd., Shenzhen Guangdong

Email: 747225824@qq.com

Received: Feb. 18th, 2020; accepted: Mar. 4"’, 2020; published: Mar. llth, 2020

Abstract

In this paper, the adjustment test of unit 1 of a hydropower station is carried out under the condi-
tion of non-coconnection. By changing the water head, the optimal coassociation was obtained by
using the exponential efficiency test method and the fixed guide vane test method. After the veri-
fication of unit 2 and unit 3, the optimal coassociation curve is finally optimized. It guides the unit
economy to run smoothly.
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Table 1. Head control table
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52 Fupkfr Rk Bokek HLAL G 53 FE BE(MW) I N

) R H 3] (m) fiz(m) (m) B0 258 3=A (MW) s TER I [R]
1 2016.8.16 437.25 404.26 33 20~130 110 130~20 260 800 2 /N
2 2016.8.17 437.84 404.32 335 20~130 100 130~20 250 800 2 /NI
3 2016.8.18 437.68 403.66 34 20~130 80 130~20 230 750 2 /NI
4 2016.8.19 438.18 403.08 35 20~130 20 130~20 170 600 2 /N
5 2016.8.20 438.93 402.95 36 20~130 20 130~20 170 600 2 /NI
6 2016.8.21 439.51 403.02 36.5 20~130 20 130~20 170 700 2 /NI
7 2016.8.22 439.5 402.5 37 0~130 0 130~0 130 440 2 /NI
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Figure 1. Coconnection curve provided by turbine manufacturer
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Table 2. Data sheet provided by turbine manufacturer

= 2. FKBRHHIE REAEBIRR

I (%S) 0.00 13.06 32.73 5225 68.20 89.74 98.56
FHMH=39m, %Y) 35.13 42.78 53.54 66.40 73.29 81.85 85.04
FHMH=38m, %Y) 37.05 43.82 54.43 66.70 74.13 83.00 86.27
SHMH=36m, %Y) 38.36 46.84 55.89 68.61 75.62 84.60 88.13
SHMH=34m, %Y) 39.98 47.51 56.83 69.33 77.06 86.23 89.78
SHMH=272m, %Y) 4231 50.99 64.03 76.94 85.19 93.88 97.49
SHMH=22m, %Y) 43.92 54.15 72.02 84.94 91.67 100.42
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Figure 2. Curve of “exponential efficiency”
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Figure 3. Curve of “guide blade opening and unit output”
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Table 3. Measured the original coassociation relationship

3. LMREKXFR

33.04 m 34.00 m 3495 m 36.06 m
FMH% K% FMH% K% FMH% K% FMH% K%
80.2 83 79.6 84.8 74.7 75.6 74.5 77
74.9 71.3 74.9 73.8 69.8 63.6 69.5 64.6
69.7 59.6 69.9 62.5 65.02 52 64.7 53.5
65.1 49 64.6 50.3 60 44.2 59.1 44.1
60.1 42.5 60 43.1 50.1 30.7 49.5 31.4
49.7 27.7 49.8 29.6 44.7 19.5 44.8 21
45.1 17.5 44.7 18.1 / / / /
Table 4. Optimal coassociation relation
F 4. ZERMMEKKLFR
33.04 m 34.00 m 3495 m 36.06 m
FMH% K% M % K% FMH% K% FMH% K%

80.1 61.6 79.8 67.1 74.8 58.4 74 59
74.7 50.8 75 55.5 70 46.9 69.3 48.8
69.7 38.1 69.7 40.6 64.85 36.3 64.7 38.1
64.9 28 64.6 31.3 59.9 27.1 59.9 29.8
60 20.9 59.9 22.6 50 15.6 49.5 17
49.5 12.7 49.8 15 44.8 3 44.9 3.8
45 1.8 44.7 24 / / / /
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Figure 4. Final optimization curve of a hydropower station hydraulic unit
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