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Study on optimal scheduling of cross-section heterogeneous energy complementary
optimization considering stable transmission
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Abstract: In the context of new power systems, the increasing complexity of transmission grid structures poses new
challenges for bundled delivery of clean energy sources across network sections. To address this issue, a heterogeneous
energy complementary dispatching method is proposed that accounts for the smooth delivery across the transmission
sections of the system. First, a mid- to long-term multi-objective optimal dispatch model is constructed with the objectives
of maximizing power generation, minimizing transmission fluctuations across sections, and minimizing power curtailment.
The model is solved by the NSGA-II algorithm. Then, to overcome the weak adjustment ability of the traditional
NSGA-II algorithm in handling operational constraint violations when solving scheduling models dominated by cascade
hydropower stations, a differentiated exploration matrix is introduced to optimize the mutation process, thereby enhancing
the algorithm’s adaptive adjustment capability at constraint boundaries. Finally, taking the Yalong River clean energy base
as an example, the applicability of the constructed three-objective model in describing the cross-section transmission
problem of heterogeneous energy systems is verified by comparing the computational results across different typical years.
Furthermore, the stronger adaptive ability of the improved NSGA-II algorithm is demonstrated by comparing the error
rate and percentage of Pareto solution metrics before and after the improvement.
This work is supported by the National Key Research and Development Program of China (No. 2018YFB0905204).
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Fig. 1 Comparison of the effects of good point set

generation and random generation

2.2 SINEFURREENTESHE

FE 7K R 2 ) S5 SO RE U EL R A B2 ) R gt
o, T W PR 3 A 2 I BOK IS AT KBRS
b I BOE AT DL AR 2R 51 1 T AT SR A
SEBR b 4 AT B K K ALIZ AT F8 Vi FE AR A2 [
P11 PR A oY 3wt L 6 AN w24
TK P 7R AL 5 PR B A T AEAE 7K (S AN I 3 KAz 2 [8]
AR5y, QIR I IX — SERRATAT I, R AEA
FIATE, RRE K I A BB AT Rt
SR AR PR R T RN BE AL B SR 9 SR SR it
T EMERRRAES, (B RFAT BB N
Bri,  JLTC A R AT RE S BT 7 A 55 B
AANEIAT, NI BEARAIE N AT . ISR —
[, ASSCRpe- 0SS 1 BAE 51N NSGA-IT 5k
t, PR R R R AR R AT S, A
FUIE AL AAT I SR R TR, 3R THSA IR R g
JIREERRE T o e- 500 SR W ] LLP R R A
PR R, FET AT R EREN, HE
F AP T e RS 4 %ok I R B ) R SR AR B AR
BERER A AT AR, BT H A AR



-4- W) A GRS B s

A, MITESEm MR & $ TS8R 1) [R] i
LR 2 R AR R g
2.3 Xi#E NSGA-II EERITHE

Step1 I FH A% s 4E 7 V5 7= A WIUG I

Step2 [ ATLIE HCRHHE H IR E RS AR AT AL
X BRrEAETAR, KA NE R UIR R AT
ABRITEWT .

1) PR HEE RS B MR Ytk e 51 k47t
S, 2RI 2 R SR AR A AR R T AT 3 S R
B, U7E 22 AL BR R T B o7 B e S B 7 )
MR ERNTTER ¢, =—¢,, + A RFAEFIERK
AATICR S AR, WIRIId R TR 6, = ¢, »
Hore, R %, RORIIERE BRI R AT A
i ERAE, BUEYE DY (0.5,1]. AT AT ATHH
FARNABATRHRIFL, 24, =0, REFIZE
SRR M.

2) HET 2 RACR R AT AR T4 o O
N 25 AR R THERE M, SHKBLRE S Z, 3547728

1

SR, Wik e, >0, MBEATA(OMAR; WL

g

¢, <0, WBATA0)AZR: WHkg, =0, Mk
AT BN 57 o

, Zi,t +60'( ir’rtlax _Zi,t) S &y
= )
else £>¢,
Zit+a)'(Zintlin_Zit) g<g”
zZ =4" ’ ’ ’ (10)
else £>¢,

Az, N i K ¢ B RS K AL & A
FIW R o ATHSEL . o 3B@ETE (0,1] 15
BELRAE A o

Step3 K FARFIAARE I B I TP o T AR
B AR —AMAI AR, SRS BCHE R b
9 A RSN EHR MRS R .

Step4 MR Z K GG IE S, EREABE AR
JRAMETE T — AP EE,  ORIFMIEEEE AR,

Step5 # & Step2—Step4, E % & i KIEIR
K, 135 PR

AT 2 FR.

TRF: R RAEA

7Y v
R IIBTHE RS
P AR H FT R R

R
BACUHD

¢
BB AT
|t ERsa | HEAT 5
v v
. X, AEARERE ||
(LSS HETIF L
[«
I e RO BRI
v
TR
A P B 51 LT PR

HERA? MR IAT HAAE R B

] HbLES ‘

l

‘ EREREE |

Bl 2 ik NSGA-Il EERizE
Fig. 2 Flowchart of the improved NSGA-II algorithm
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Fig. 7 Curve of change in error rate and percentage of Pareto solution before and after algorithm improvement
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