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Abstract: In response to the current problems of high volatility in wind and photovoltaic power generation and
difficulties in consumption in typical areas, a new hybrid energy system optimization scheduling method for
promoting wind and solar consumption through geothermal power generation is proposed by incorporating

reliable and

rapidly climbing geothermal power generation into the hybrid energy system. Taking into account

both operational costs and risks, and constrained by physical characteristics of the power units, a multi-objective

optimization

dispatch model for the new hybrid energy system is established. A rolling repair strategy is

introduced to correct the initial values of the population, and the model is solved based on the adaptive trade-off

model and

the non-dominated sorting genetic algorithm Il. This algorithm is more suitable for solving

high-dimensional, complex constraint problems compared with the conventional algorithms and offers a faster
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convergence rate. Through a comparative analysis of two scenarios during typical winter days in a specific region
of Tibet, geothermal power is found to enhance the absorption rates of wind and solar energy by 8.0% and 7.9%,
respectively. Simultaneously, the system’s operating costs decreases by 2.5%, and risk indices decreases by 7.1%.
These findings underscore the role of geothermal power in promoting the integration of wind and solar energy and
improving the overall reliability of the power system. The research provides valuable theoretical support for

decision-making and scheduling in hybrid energy systems.

Key words: hybrid energy system; geothermal power generation; multi-objective optimization; adaptive trade-off

model; non-dominated sorting genetic algorithm
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Fig.1 Topology structure of hybrid energy systems
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AP( = APt - APgrid,t

3.4.2 RNGAN R %

M2 H AR R EAEAE 2 B 2R IZTR,
A TR 2L B (I 8] S 4k — DG I T AT
fif o ASCHR M — FME RN RIS SR AR AT, Y
297 LPRAEF I E] o T 1 AMANTTAT IR A6 TR 3
[ X, FZIRH S IRIZ R - IZIR . fil
HEAW. R TEARMINF, RYE 3.4.1 K
BRIFFHATIEA . B, AT AR AT LOE
IR L A2, )5 P IEAT RE S BIRAT—
AAEIELR I TATYE, R AR T i S A R AR AT
BIEIG, A ZIRE A AT R, 5 AN 2 )
BEAT BT — SR IMBIE, LB PA 20 A4 s 2 5
IR B HIEARE, BRI 2 B,

5= BIENLLLH 7

5%§§§§£?g%3ﬁ = EIENLE 5

W

75— MEIENLLLE 5

=] EIEHLALE D)

BN AT fiffe BT
i S/ L,

B 2 ZINEHRBEIERE
Fig.2 Flowchart of rolling repair strategy
3.5 E T i H) ATM-NSGA-II BY#EE K iR 1R
SR ) ATM-NSGA-II R iR &
el R %2 B AR FERIAL . 250 Re0 B & NI Ak




52 3

FLAEAIL 25 JET-00dt NSGA-II FUER S IR i ) RS0 2 HAREAL A 37

AR, WIEAFEBPRE AT REFREL, T
Pareto 73 J=HEF IR Wik AL 75 M4, #53] Pareto
AR, BEARSEIRRFEE 3 Fis.

[ wutkiesiat |

TR TR
H

A=
———— [ R R T
I

PR A
AN REARL, 1 b 3%
I, kAT A

I
BT SRS AL 572 AR,
LB AN R R i

I
IR

7

=
. pics
S
5]
=)
FE

wEpg| [T BEms] [£ 0w
Hienik | | it | | i
I I

& 3 ATM-NSGA-II Bi% i1
Fig.3 Flowchart of ATM-NSGA-11 algorithm

Z BT BARRAR AT

D #Eviaait, Bl L ) RS %
WS BB B, RN AR
R AR .

2) ARIRIAERE A T30 2 I LR AF
R T ARKMEBATIRAME L, BRI
PR AL 2 R Bk B R IEAR AL

3) WEMBERAATR, BT R ES
RGN, RAFARTEE, MRS
Wt — EHE MR MEIE N

4) RFXMRELARZ X BT 1
ARANLT5 SARTE [FI AL e & T

5) WHERAFMBM TR, MRS
AHATI R 2 BT HE T, IR SR
ST AT I SR 2 T S BE R AR SCRC R R AT HERE
RS AR S8 AW AT I SR R T H AR s VB B0 3R
SRR A BEATHER -

6) TEHET 56 R TR A R 0% 5t HE 4L SE AT
AR L T PP

7) REDEEE 3, HERNEEIEAH IR AL
DA KIE AR E b 2644

8) it Ak 4
4 T+ E LB

HAT, FRE VX R OK BN E, iRk
H L KUH . b AROR H R R 0 L R G R
B, AT B mIE R, BT
JEICHT o RN, SR RCHAFE T I A
FERFTEI I, PRI AR T, P
HR R A LI A 1.92 GW, HRETC & NES
S5 b AR L

RSO PR XK L Hb R L XU
JREH ERe IR G REIR RS, DRI
FIE IR FEIGI A, 6 X AE A R Nl K
9, (RIS R ok B, it R AT ) R G
B K. BRI, R H PG e X 3 A& Z A H Dyt
S, SR AR ARSI AT R (R RO
TH YN R AR 2 0 R B R A 7 THD A
4.1 BEHSE

DIKHL JetRAE L KB AERE R & BEVR &R
G NIEHELL, DASINHEE BT R IR R S 1E
DNTREZH, o3 R ST SR AR TR RO AR A LA
BA AR HAS 23 BHRGET &
MHUARIBIT SR 1, BRESEULE 2, 5%
YIHEBU R FEE LR 3, ARG Al A RETR
(K 4ES A W% 4. K ATM-NSGA-II 53k 47 3K
fift, FIEMRSHEIUE N : FIEHIEY 100, &K
EARKECH 500, R AU, — 1 il 58 SR 22 T 0 AR
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Tab.1 Operating parameters for each unit

- Stk Hh y
HLALZ% K i JNEEN ) A EL A
E ERIMW 250 50 50 50 30
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Tab.2 Parameters of the energy storage system

TiH e TiH Hifh
RRBE/(MV h) 50 WG E/(MV h) 20
H/NEEI(MV h) 5 FREATIRIMW 20
WREEI% 90 S RHTH D2 IMW 20
A [ E JRA (8 (KW h) 1) 10

=3 BRMHMRAEFR
Tab.3 Pollutants discharge and treatment situation

ST TS TR B0 (g (KW ) D)
L ES Hetk SECY - S X |
B Gekgh) KR e VR e e am
TR 0.150 0 0 0 0 0 0.012
CO. 0.055 0 0 0 122 0 541.000
SO, 2.600 0 0 0 0 0 0.057
NOy 7.500 0 0 0 0 0 0.091

x4 FTBERERYEF A
Tab.4 Maintenance costs of renewable energy in power

systems
HEA AL A [ 5 A (T KWT) A AR AR (T MW h) 1)
K 123.45 6.32
Hh R HL 85.12 9.17
R 50.76 0
JeR Kk 75.80 0
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Fig.4 Typical daily load and predicted output curves of
photovoltaic and wind power
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Fig.6 Optimization scheduling results of the control group
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Tab.5 Comparison of system abandoned wind and solar
volume and abandoned wind and solar rate
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