5310 553 W KBS OK TR Vol. 31 No.3
20204 6 4 Journal of Water Resources & Water Engineering Jun. ,2020

DOI:10. 11705/j. issn. 1672 — 643X. 2020. 03. 22

AL G A 5 4 26 M (B AN B TR R

mE, EE, #Hxsd

(=2 KRS PREE2BE , Wik TE 443002)
i E: KERVUEBIRIZE SRR i 2 A BUE A BEXS K FEHLE RS K L2 4T SOt BV EA EEEEH. &
[i) P 50 Ak 3 5 AR 30 ) 65 SR T BN T] , 4545 SR T 1) 2 591 B s BB ) 45 S5 00T PR AP DG 6 2R 1Y) 22 5 1 T B vk e L
SBRAE AT A BSEL R AN, T B K AL B &M TS 1T, I T HRBAN R B A B 7 i 1) 22 5k B FE
Fil, LA A858a —36. 6 T /KFGHL A ], X HAR AR5 G At il 2 40 S 4647 v O i TR 00502 . = &4 2 Ji) ot T 4 (B B2 BP
Tt 25 D 245 UL Y ) BB A B, - LA 55000 A (R B ST AR {1 () A T 158 22 BROMNAEL ) /NP S PP i, 5 SR 3R A
X 3 Fh 7R IR0 F T K e AU TR 25 e i 288 () 001 A 8 105 B b T 4005 206 8 25, 3 FH T J ) (1) R AL gt oK A
B SERIAHICOC TR 5 = 223 8] ih TR ELORG JE oey , 38 P  4l P15 288 280 sl m 400 £k ) A8 ) 504 Ak 25 5 BP gt 22 1) 246 41
BN BEAE A 2 (8], TR A = 22 ] AR AR SR AL B, AR AR 2 R 2o RS R o
KR KEHUBEE SRkt 4 S G s =4ias )l md(e ; BP phze Mgk, 22550 i
FE 4 %S . TK730.2 XHERARIAAG: A XEHE. 1672- 643X(2020)03-0155- 07

Numerical treatment of synthetic characteristic curves in turbine modeling

CHEN Yu, WANG Yu, DAI Lingquan
(College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, China)

Abstract: Numerical treatment of synthetic characteristic curves plays an important role in the selection
of turbine types, optimal operation of hydropower plants, and computational simulations, different numer-
ical treatments may result in different outcomes. Because the differences of the outcomes and their im-
pacts on the correlations among the parameters are unknown, this may cause the gap between the actual
operation and the predictions, thus influencing the safe and economical operation of the turbine. In order
to compare the differences and applicability of different numerical methods, we used A858a —36. 6 tur-
bine as the research object and adopted high order surface fitting, three dimensional spatial surface inter-
polation, and BP neural network fitting to treat the model characteristic curve respectively. Then the sim-
ulation results were judged by the sum of the relative error between the simulation results and the actual
operation data. According to the comparison results, these three methods can all be used to deal with the
curve, but high order surface fitting method performs poorly in accuracy, so it is only suitable for rough
solutions of the correlations among parameters in a short time. Three dimensional spatial surface interpo-
lation gets the highest precision, which is suitable for data processing of the pure image type or visualiza-
tion problems. The precision of BP neural network fitting method is between these two methods, it can be
used as a supplement for three dimensional spatial surface fitting. What’ s more, the more samples it
gets, the higher the precision becomes.

Key words: synthetic characteristics curve of turbine model ; high order surface fitting; three dimension-

al spatial surface interpolation; BP neural network; difference comparison
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