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Optimal scheduling considering typical day selection and source load flexibility adjustment
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Abstract: This paper proposes an optimization scheduling model for power systems taking into account the flexibility of
source load side regulation resource given the characteristics of peak shaving and the problem of new energy consumption
faced by the power grids. First, an improved SSE-PFCM clustering algorithm is used to calculate the typical day of the
load based on the characteristics of the load. Secondly, based on the different response behaviors of load users to
electricity price changes, two types of loads with demand response potential are extracted. Fuzzy load transfer rate models
and demand price elasticity models considering optimistic response membership degrees are constructed. Then, taking
into account the demand response uncertainty model and the deep peak shaving of thermal power units, an optimal
scheduling model is constructed with the objective of minimizing the overall operating cost of the system. An improved
particle swarm optimization algorithm with the introduction of step size elasticity coefficient is used to analyze the
problem. Finally, taking the improved IEEE 30-bus system as an example, simulation calculations are conducted with
various scenarios, and the results show that the proposed strategy can effectively improve the renewable energy
consumption capacity of the system and the economy of system operation.
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Fig. 1 Time-of-use load transfer rate model
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Fig. 3 Load and renewable energy output curve
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Fig. 4 Power and energy balance results of Scenario 1
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Fig. 5 Power and energy balance results of Scenario 2
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Table 3 System abandonment rate under different

peak shaving depths
EIEL2) R 55% 60% 65% 70%
FERE /Y% 27.17 18.78 10.62 3.90 0.08
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Fig. 9 Wind power output (adjusting peak shaving depth)



-8- W) R GRS B s

MR 3 A 9 K, AEAE R8T SR [ B3 R
FIEOLT, 2K L IR LA 2] 65%I, R4t
P 3 PR 5 PR AR B AR R KT, T ] e ¢ T ik 3
T0% P A T] DLk S W] {4 B IR e AH . KL
2 it R e R PR TR L R e R AR T o, DR it ZE A
F P B8 4T B T B AR SEI8 4T AS

5 £Eip

BT BEVE KRR FF X fe A3 f ff U 25 ZE 1 K, o
FAHR A “ i TRk 7 SR F IR H 26 H .
ASCHE PP R % 75 SR e AN 5 4 DA S K
WLZHIR B PRV 1) HE 1 R AR RS R, ) oot
P BERE SR 2 AR B W R 4518 .

1) ARSCERXT FCM 55 PCM SETE KIS
PR G = R R A, B PCM 5 FCM 45
H13 80 SSE-PFCM Hik:, &k SLAp| 3 K I,
VRSN A OGBS H AT DR
VN7 ]

2) A SC3E Ik e AR A [R] e N 7 1 A fer o B R
PR AT R g AR PR R, TR AR ST R R e B B YR
d g R AR S%IIEOL R, AT RS A g 4 T 1
AT P A BRIV AN B ) 71T 2 B B A AR A A e B vy
50%%E A o

3) WFEFH AT B AR REIRVH 4 A B R, K FRATLA
TREE VI ERERLAR,  (HILHAR K vk e F AR
f, 5P R SR A B K FRLZH R R TR U4 RT DA 2K
FEAR RGO A, $my RV AN, AU far XU
BRI RGUEITI RGN
Mis% A

= A AFHERFRIE

Table A1 Characteristic indicator weight

FEAEFR AR E

H i far % 0.0251

H 5 R A7 A ) FH B ) 0.0251
U A £ A% 0.3735
Atk e 0.3735
K B H I Z1) 0.2836
s/ U H I Z) 0.4064

® A2 ATTHERRRTEEAE R

Table A2 Comparison results of load indicators

H fi i % /N
RH 1 0.7086 0.4279
1 0.7018 0.4298
MR H 1 0.8057 0.5245
e GAREI 0.8000 0.5243
A H 11 0.7226 0.4663
FEvEH 1T 0.7273 0.4657
WA H IV 0.6726 0.3001
W IV 0.6712 0.3156
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Table A3 Operating parameters of thermal power units

WAL WAT eHER/ R A 2R L

MW IR/MW MW/ a b ¢
460 230 80 0.04 85.5 6137
300 150 80 0.05 85.7 7745
243 121 60 0.05 85.9 8066
120 60 45 0.06 86.5 9645
130 65 45 0.06 86.5 9645
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Table A4 Parameters of various types of power plants
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etk 50 5
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