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Fig. 1 Flow chart to assess new energy accommodation
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Tab. 1 Probability distribution of wind power output for July

at typical day 12 otlock

B % #MER/% 0 BB BJ/%e #ME/%

1 2.5 18.0 11 52.5 1.7
2 1.5 20.3 12 57.5 0.8
3 12.5 19. 4 13 62.5 0.0
4 17.5 14.2 14 67.5 0.0
5 22.5 9.2 15 72.5 0.0
6 27.5 5.4 16 71.5 0.0
7 32.5 3.8 17 82.5 0.0
8 37.5 2.8 18 87.5 0.0
9 42.5 2.5 19 92.5 0.0
10 47.5 1.9 20 97.5 0.0

%2 7 ABBEE 12 BERHHIEEST
Tab.2  Probability distributionof solar power output

for July at typical day 12 otclock

mEE W% BER/% BB /% R/ %
1 0.0 0.0 12 52.5 3.20
2 2.5 0.3 13 57.5 4.10
3 7.5 2.6 14 62.5 3.20
4 12.5 5.9 15 67.5 5.60
5 17.5 6.3 16 72.5 4.70
6 22.5 6.4 17 1.5 9.00
7 27.5 5.4 18 82.5 12. 60
8 32.5 5.8 19 87.5 7.10
9 37.5 6.3 20 92.5 0.40
10 42.5 5.7 21 97.5 0. 00
11 47.5 5.4

2020 4F, %48 ML XL EHIL 8 000 MW, S fR%E
FL2 000 MW 1i55L & ,7 A 12 B KU OEIRICA H 7
HERMATING 3 PR, HERIRMi 2% 1
WA
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Tab. 3 Probability distribution of joint output of wind and

solar power for July at typical day 12 otlock

W MR H1 R HIPAN

/MW /% /MW /% /MW /%
250 0.05 2 350 3.93 4 450 0.44
350 0. 47 2 450 2.30 4 550 0.58
450 1. 06 2 550 3.25 4 650 0. 65
550 1.13 2 650 3.78 4 750 0.55
650 1.21 2 750 3.06 4 850 0.34
750 1. 50 2 850 1.58 4 950 0. 46
850 2.24 2 950 2.23 5 050 0.52
950 2.41 3 050 2.64 5 150 0.42
1 050 2.38 3150 2.09 5250 0.20
1150 2.57 3250 1.05 5350 0.29
1250 2.90 3350 1. 47 5 450 0.34
1350 3.24 3450 1.74 5550 0.27
1 450 3.02 3550 1.38 5 650 0.11
1550 3.52 3 650 0.72 5750 0.19
1 650 3.46 3 750 0.98 5 850 0.24
1750 4.57 3 850 1.13 5950 0.17
1 850 4.96 3 950 0.93 6 050 0. 04
1950 4. 47 4 050 0.55 6 150 0.07

2 050 3.01 4 150 0.73 6 250 0.10

2 150 4.10 4 250 0. 84 6 350 0. 06

2 250 4.59 4 350 0.71

4.2 REFKAEFENE

HRAE T2 G 0 - =1 MR s , 2020 44
B ALIAEL 69CW, Hh 1k LKL 10GW, 45 N L fi
30GW, X 12748 5 FiL, 00 25 8 Al 1] e 7 4 A 7 I B
2020 4F 7 H A8 P N FR G A g A R Ak 4
fis, B A5 7 AL
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Tab.4  Surplus peak load regulation capacity of

power system in July 2020

1 5 050 9 12 000 17 14 740
2 4770 10 14 500 18 14 550
3 4 690 11 15 760 19 13 980
4 4 690 12 14 150 20 14 240
5 4 690 13 11 870 21 13 790
6 5 380 14 11 450 22 11 900
7 7 220 15 12 550 23 9 850
8 8 480 16 13 230 24 7 300

4.3 ERIEMIERITM
NI, AR SCAUR FE HL 4 A 8 000 MW
WL DL, A [ RLAE G AR F) e, 190 11 44 fE ) ik
FrvPAl, 45 Mk s s .
x5 BHMRBLREMNENTESR
Tab.5 Calculation results of wind power and photovoltaic

accommodation ability of power grid

AR Pk KOLEK  HAUEENR
/MW /GW +h  HE/GW-h 5L/ %
0 21.15 14 508 99.85%
2000 21.15 17 405 99. 88%
4000 21.15 20 302 99.90%
6000 21.32 23198 99.91%
8000 35.12 26 095 99.87%

MR PRI LI OFEHL P H A 8 000 MW X
RV DL T BN AN TS5 T 4 000 MW I, i
AR A LA, B IR AT LASE AT A s @£ OLIR
AN 6 000 MW, B EHR G4 4 000 MW I A7
I sE N AR 9T RE IR A L B iR — 2P P s D
PEAOCIRAEALHE N E] 8 000 MW, Fi, 2451 2% 1 e 4
K, HIHAHTRE IR AY FL o5 e s il R R T B A
THANBTREIR R o LU A B2, 7 — B s A
B REIR A MU AE — D e UM, i i e I 4 AR
A, B RE R L B R A SR SRR A
4.4 ZREEBVRSHBRIS T

B EYE, B RE VR 2 RS RA RS HOBOR , H
Jiv 20 F) T RE R L T R A S e SR L, O e A
ARSHCIAER 3 4 R A2, Xf KU, DGR L
512 8 000 MW F16 000 MW 5L T , A [R] RS HHR
(ELFY HL BT RE TR I AN BE )5 45 R IR AT A

6 CIRASBLAIEENAT BB I i 40 Bt IR Tl B 220
Tab. 6 Impact of selecting state number to new energy

consumption assessment in power grid

WAk DURHE WOt % THANHTAEDR
/GW + h HAE/GW - h U5 H/%
3 109. 27 25 257 99.57%
5 45.85 24 563 99. 81%
10 23.37 23516 99. 90%
20 21.32 23 198 99.91%

W 6 FR , B BT A IR 22 RS HALIR S £ iy 3
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Analysis of new energy accommodation capability based on multi-state probability model

HE Xianggang, JIANG Zefu,LIU Wenxia, MA Chong,LI Xueling, ZHONG Yilin
(Power Grid Planning& Research Center of Guizhou Power Grid Co. ,Ltd. ,Guiyang 550003 Guizhou, China)
Abstract: With the increase in installed capacity of the new energy, it is very important to have certain impartial evaluation on the
capacity of energy accommodation for the power grid so as to ensure higher permeability of new energy and the safety and stability of the
power grid. This paper,based on the multi state probability model of joint output of new energy generation considers the constraint of
peak load regulation capacity of power system,and the assessment on the capacity of new energy accommodation for the power grid has
been comprehensively made by using the installed generation capacity of new energy, the loss of electricity energy and the proportion
between the energy accepted and the new energy theoretically generated under unconstrained conditions, Thereafter, a method for
analyzing the capacity of new energy accommodation based on the multi-state probability model is proposed. As an example,the capacity
of new energy accommodation for the planning power grid of a province in 2020 level year has been studied. According to the statistics
of the probability distribution of new energy output in historical years, the probability distribution of wind power generation and
photovoltaic combined power generation is obtained according to the statistical results. The residual peak load regulation capacity of the
system is calculated by using the planning data of the power supply and load of the province, and the capacity of new energy
accommodation is evaluated. The influence of state number selection on the analysis results was analyzed. The correctness and
effectiveness of the proposed method were verified.

Key words :new energy ; accommodation ;multi-state ; peak load regulation capacity ;electric energy loss



