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Study on optimal ratio of water and light based on time-series production
simulation model of hydro-optical power system
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Abstract: Based on the time-series production simulation method which takes into account the time-series variation characteristics of
system load and power generation output of new energy, the time-series production simulation model of hydro-optical power system is
established. The optimal water-light capacity ratio is determined comprehensively from the aspects of system structure, economy,
flexibility and reliability, and the rationality of the model is verified by the water-light system of the upper reaches of the Jinsha River
in the Sichuan-Tibet section. The outputs of photovoltaic power stations and hydropower stations in the upper reaches of the Jinsha
River are complementary within a year and within a day. For the level year of 2030, considering the retention of hydropower during dry
period, the comprehensive performance of 9. 136 million kW hydropower with 4 million kW photovoltaic is better, and the new non-
water renewable electricity is about 6 billion kW - h.
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Fig.3 Output characteristics of cascade hydropower stations in Sichuan-Tibet boundary
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Fig.5 Annual output of hydropower station and photovoltaic power station in the upper reaches of Jinsha River

MBS BRI ARG ORHLSSIOEN ) pooppmkrm o m B AETRPAE M H A IEX R
#A MR — g8 , PIIN Table 2 Annual water-light output correlation coefficient of cascade

LU AR P 45 H 22 S BOK LN , AR HL hydropower station in normal water years when it is operated

F12—2 AR3 kS, 7—9 H ik K independently and jointly with photovoltaic power station
MK BT 7—9 H ik # &g, 12— s P
‘ ~ ‘ o HXRY BEE REEE
2 HREMRA K T 8 H ik 8l K RmpET  KERIBEAETT
TR U, TS 7 PR Lk R D R B /ML Spearman -0.85 -0.93 0.01 e
SR TR A 5K T4 R I Pearson -0.91 -0.91 0-01 L&
Kendall -0.73 -0.79 0.01 i

[]_E X7, KR OGBS H T A7 AEAR PR A
Rtk i 2 AR NGBS SR B3 JCIE 2 a1 R B AT, SRl i Hh 13 B B3 i
FHOG, BA B i AR

X H A AN, T BOK B B — g BT RE ST, Al AR 3 2R 42 i A8 AL I B AT HRTTY, H DG
IR E R B a5 i K R v B K B A K R HE Ay, DTG R R 4 K e e B ) OB R A0 S it B i ik

7



5511 BURE 5 ST IOCH I RGN A B i OB AL BE L5 7

R HOK H K R mK U TR & KO H N BAMNG /K 6 R G R T
2.3 JilsEB 7k SEARALER LB 5

2.3.1 K Efibmz % —18 —28 —33 —4A
S TP IR 57 A P R ORS8O0 7 S8 —6A —74 —3/

1.0 —9A —10A —11A —12H
P | B FRE I R K H B A B A 2 DR B KO L a5l =" e W
AL L7 28, AR WL L R0 sk 2R, X 2030 AR FAGFHEAT s 08] TN o5t
T, L4 2030 4E G WIB,1—8 H 9—12 AR AGH K 07
P ER-E T VORAS S, 6 T, H iR S 06
BUF 2 Al ELBESUBTEIVEN BULE 15:00 F1 21,00, 4% 7 -
B faf i W H BRAE 11,00 F1 19,00, T far 48 H BRAE 5.00 244 02:00 04:00 08:00 H?Z:('J)O 16:00 20:00 24:00
2030 AR LK LRI Z )5 K HLE 913.6 U1 kW )
18 DI TER R Rk g e MICRRARDAREEE
Fig.6 Typical daily load characteristics of
BoK L B A R E A (1—4 H 12 7)) BAEAH 30%
DU PGS 12 1 4B, 40U K HLAS B A7 K H A 3 BR A7 2
T B P A PR SR AR AT B 1 45 07 S EIE F AR i AN 3R 3 B bk B K FURS B BR A 30% i BL
S R TR el 75 b 1B NG S E 3 RS =i e (= TG N BT
£3 ARBERLAR
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0.512 76/ (kW - h) , BLESHTHR — 5 BB IR 110 45 B 0.389 0.102 0.4911
7% T A 5 A % K AR FE AR 29 0. 021 ~ la 0.3%8 0.102 0.4%08

0.033 J6/ (kW - h) b B 2605 %, H A /M ECEE 6 000 7KF-, BL2E 600 T3 ~700 J7 kW OGAR , 52 v
W G FIAHN A
2.3.2.3  RyEPESATEEN

XK R G RGN , FTR R K BRI sl b  BEALIE R , K 2R Ge i & 98 1 X
FEA R S TS B0 1 HL T A Bt gl B K e RS2 i R R T R TRk, B A S K L B AR
700 J7 kW JGERIA Bl 7 R R GG PR MERE | SZ ot RIGE H J B K, B FCE BRI 25 ok i)y AR
R [ L IR RPAR TN 57 S ) NN Sy = IR £ (A< Ofaag gy K e =

X RGN TR BCE MR R SR OR F il e L et gl A, 7K 2 4% 5 3% i o )
WK, WT B AR, RATIIA R 8 A — i 00, ol ) & R AR T 2S5 Y A 2807 R K, Bl
TR E AR, AL Eakin i T E AR,
2.3.2.4 LA B BOBIRBCE RS

LRA 5 IBHMEE I G A HACE SRR RS R TE S IR R NG R AT R &
G AT 2 A A TR, HATM A R W ER 5. 3R 5w, BRI /N 5500 ~6 000, A 2507 %
HAREE B R RBM S 12, HFER FORK S WIRIR ™ E, B R E D, Bl FERATF R, 4
A L MEA A 0.380 JT/ (kW - h) ;B2 HRBAMTESR T2 TF Bl, RE RN AT SEMH B4 TR Bl
REEE LM 0.008 JT/ (kW - h) (HRGEZE M RG] SEvEI] 4
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Table 5 Comprehensive comparison table of water and light complementary ratio schemes

- Egalea REH

- KIEF R KB FKE% IR/ % FHEEE/%  KOCHG I THERE Z i VA
Al 1:0.66 1:0.20 4.0 15.0 32.0 i R
A2 1:0.55 1:0.17 1.7 9.2 18.0 h i
A3 1:0.44 1:0.15 0.0 2.0 5.0 fi% BN
Bl 1:0.77 1:0.28 1.0 8.0 15.4 =1 K
B2 1:0.66 1:0.24 1.0 3.0 7.0 Ca Ly
B3 1:0.55 1:0.19 2.0 9.0 17.0 oA ER
B4 1:0.44 1:0.16 0.0 2.0 5.0 ik BN

CERI@OS P =TT ) 25

2z ety g el YT
i 7%%25;5? 7J<Ea§;ﬁ£1\m fﬁf@‘?;;ﬂjﬁ L4 LA/ (JE/ (KW - h)) ML 55 )
Al BR LN 0.18 ~1.83 0.393 =S
A2 h o 0.02 ~1.66 0.391 =8
A3 BN BN -0.63 ~0.98 0.390 ES
Bl x x 7.18 ~9.48 0.380 i
B2 h h 5.65~7.76 0.383 Bk
B3 h L -0.35~1.27 0.389 =S
B4 BN B -1.68 ~-0.16 0.388 ES

25 I HERE B4 D75 AR K AT AR LR 24 60 A2 kW - h, A2l db At S A R B2k 1. 7% ~
2% o #77% WAL BATHIERE SRR OL T, BOE OB ARMUBE Al — 20 2 2 & 2 600 J7 ~700 J5 kW, St
RV, 75 ZEHE— 2P K L -5 6K AL S IR Bz A7 22 4 e sl /K F sl DR R I T I A AR E X 384T

3 % iE

ARSCEE R R L ) 2R S8 R REIR AT A IR, 25 R AR S8 iy BT RER L 7 Y IRE e s Sr 1 KOl ) &R
GEI PP A PR R I R GEA A PE  REVE TSRk S e SRSy TN O I AT VAN SR B Wi E KOS
BC L, il ad 4 VDV B3 BB KO & F R GES0AIE Y 5 R VDL b 3 )1 BB IR v 3 55 7K L
T HA B RIAE N B N EAMRYE s A 07 SOBARER B 2R T RAL M ST 1 25, HFOLR FKRE R, TR
TR B KOr S Bl Jr RATHERME, (B47G 5 BESHPE SIS ERI T SEE, B4 J7 SRR IR T 4y | JEB 1
FEAK AT FEAE 2 60 42 kW - b, A At HIRL i LB Z9o8 1.7% ~2.0%
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