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system in five scenarios

ksl 1 2 3 4 5

MEA/JT TG 344.18 343.48 26776 265.85 263.67
KHEFT A/ T TG 244.49 24449 223.60 222.49 221.64
fHREBATIA/ Tt 0 0 0 1.60  0.17

FIH/ % 2172 2141 0.08 0 0

FHHS % 591  5.66 0 0 0
ST /MW 555.55  555.01 473.01 469.39  469.06

YA BN/ MW 537.89  531.88 453.30 449.83 449.51

1 G b
e=ffifER % 10.55
— ff ks

10.50

A

\\ 10.45 E

0 B

:
10.30
10.25
=50 — 0.20

0 z't é 1'2 1.6 2'0 24
i [ /h
5 =4 MERETMBIE

Fig.5 Energy storage charging and
discharging power in scenario 4

AN, R 2 AR, S5 3 ML, s 4 1k
FLLAL G 2 B v B i, K LA IS AT AR KR AR T
0.5% ., T HAEAERERH BRIEVER T, ORI
WO TR B R W 55— o B —— B0 TR B R 0, LA
bR B R B A . BRI T RS AT
BLAS (H 2R G0 S A R R TR 5 L AR 24 i
%, R SR T . UL T 13, ifRE S K
PLAL IR A TR FE U R e 2 0 1 o A

(4) BREALTT SR W AR o 7E AL BURME N A%
RG] ST S5 5 TP S5 THRKmN,
o AR h e an &l 6 fr . Hi & 6 A, 1 Bf—5
B, 20 Bf—24 B} R AR, FH P e o A A2 4k L 7
FF A0 s 11 Bh—19 B}, AR &, AT 5% 4% 21K
BB, S5t S5 T, RS RA M 5 4 FRART
0.5% , Z Gt 1 oy i Sl (E e AIG, VRAar £ = 0 % U5 P
[ RGERE8 T R G0 I e R 16 M, S T R G I
TEVREE , RGP BESE R UNE 7 PR

(5) WUEE M SEMELE R . JEF SO R IR E
MRS B R, A 8 R, KL
1 Ab F 45 0 % B R 0 o B B (R 21 B, 22 B\ 24
BF) , HLAL PR FFAR A7 for RIS 4T, B BRI e, kg
MLEL VR BE VR IR T 2 e i o U HLAL 1 A5 B AN
AN A R B (RP 1 B—8 B (19 1—20 ) ,



21 K R S BB EAUE N AMER TR SIS TR 1L

1000
=
S 900}
1
&
= 800

o
oo L IR R 1

0 4 8 12 16 20 24
B[] /h

E6 EXRmMEFHBATEL
Fig.6 Amount of change in electrical load
after demand response

11001

1000 -
900
800 f
700
600
500 tEE(®
400 NN
300
200
100 |

IE /MW

4 8 12 16 20 24

=] ek 2 il?é}; =4 =S
SfEREE ST =R SR
7 mMMPEEMYAL S
Fig.7 Unit outputs during optimal dispatch
AT A AR AL I BN RAS, AN AR AR
I, KRR ATLAEL AR 8 TRT e ) 5 A 245 SRAF 45 i M 41 1 Y
MU HAEREFNHE S BEAT SO R AR I, A 2
7 A i W ol AR R R D AR AR, LR I BEAR A R 0,
LR BRI, SCH Y RE M SRS T8 00 5 I8 T HLZH I A
AR TR BOR SR M SE AR 5 R SE AN (AR AL
ZHREAE AN A R e TR L IR 75 3K

= 700 M
° 600

B

€ 500t

400
= 300
& 200
;ﬁ 100 +
2 oL—— —
4 8 12 16 20 24
5[] /h
— K EN — BT E N
— HBIREMIEE

8 HAZRERRM
Fig.8 Units’ quotation in different periods
(7] 2% P X r, i BE R F 2l 9 4 ) Sl B R 55 b
BRI R 1 A5 208 U5 10 8] 0 ARUAN A A0 ) 4 23 T
IR 23 OR3-S AL T LR
TEXFLE, Al LU 505 18 R LEH IR 0 A 24 1Y
Sl B AR S5 HLAR AR L, SCH BT 3 B A BILRL T, 4 e
FHL SR 23 34 0.09 T778,0.04 J7 T0 Y G 4
G2 BETESETHE ) R G BAA 2 TEPE R LA L, PR B

FALAA 22 2 il RS TREETAIE T, SO
XU SEARARH TR Fr) 941 0 B T, RIS A 7 A Al
WOEFT AT A KR FEAR, 25 LA RE M P i A
BT WA A o

®3 ARAZERSMSIMEIE THATEX L

Table 3 Comparison of unit profits under different
cost-sharing and compensation mechanisms
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Coordinated peak-regulating optimization of source-load-storage system

considering the uncertainty , pricing and compensation
ZHANG Jinliang, HU Zeping
(School of Economics and Management,North China Electric Power University , Beijing 102206, China)

Abstract ; In order to solve the problems of system peaking and consumption caused by the integration of large-scale new energy
sources into the grid, this paper analyzes the source-load-storage peaking capacity and its complementarities, so as to tap the
system’s peaking capacity and promote new energy consumption. Firstly, taking into account the peaking pricing and
compensation for ancillary services for thermal power, energy storage and electric vehicles, the peaking cost sharing and
compensation mechanism is analyzed and a deep peaking model is established. Secondly, considering the uncertainty and
correlation of wind power, a typical wind power sequence based on kernel density estimation and Frank Copula function is
generated and a step-type demand response model is established to realize the graded compensation of the response amount.
Then, it is possible to improve the response enthusiasm of demand-side users. Finally,with the objective of minimizing the total
operating cost,a joint source-load-storage peak-peaking optimization model considering uncertainty and pricing compensation is
constructed ,and the improved IEEE 30-node system is used as an example for analysis. The results show that the proposed
model can increase the system’s peak-shaving capability and renewable energy consumption level by utilizing the flexible peak-
shaving potential of resources on the three sides of source,load,and storage.

Keywords : deep peak shaving;peak-regulating pricing and compensation;kernel density estimation ;stepped demand response;

optimal scheduling;renewable energy accommodation
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