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Digital Effects of Future—State Power—Grid Dispatch under Typical
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ABSTRACT : The insufficient research on the effect analysis of
digital initiatives in future—oriented power grid dispatching has
become a significant factor restricting the digital transformation of
power grid dispatching. To fill this gap, this paper proposes a
dedicated effectiveness—analysis method for future—oriented power
grid dispatching to support power grid companies in their
deployment of future—oriented digital dispatching in the region.
First, the limitations of traditional power—dispatch methods under
current operating conditions are dissected. Next, by integrating
various sudden extreme—climate scenarios , a digital dispatch model
under extreme conditions is constructed to quantify dispatch
performances in such events. Furthermore, by building a future—
oriented dispatching effect analysis module, the effect of
implementing digital initiatives in the power grid is analyzed.
Finally, a power grid dispatching simulation is conducted using the
309-bus system to verify the effect of future—oriented power grid
dispatching initiatives. The results show that future—oriented power
grid dispatching can effectively improve power grid resilience and
reduce losses at both the power grid and social levels.

KEY WORDS: grid dispatching; digitization ; extreme weather;
renewable energy systems ; power resource planning
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Fig.1 Framework flow for analyzing the digital
effectiveness of future—state dispatch
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Fig.3 Triggers for grid dispatching for future states in the

event of a wildfire
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states in typhoon scenario
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Table 1 Line fault probability in wildfire scenario and
typhoon scenario
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Fig.7 Wind power output curve
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Table 2 The additional emergency spare capacity required by the power grid under traditional dispatch and future state
dispatch in wildfire scenarios

A /MW

Fisf 21 2% 1 2Rk 4 2k 9 2k 18 2tk 27 2% 29 2% 31

fem Aok e Rk tRgE ok fRm Rk R Rk e Rk RS Rk

01:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
02:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
03:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
04:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
05:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
06:00 40 0 40 0 40 0 40 0 40 0 40 0 40 0
07:00 17.8 0 13.9 0 0 0 0 0 0 0 0 0 0 0
08:00 28.1 0 23.8 0 0 0 0 0 0 0 0 0 0 0
09:00 31.9 0 27.3 0 0 0 0 0 0 0 0 0 0 0
10:00 36.2 0 31.5 0 0 0 0 0 0 0 0 0 0 0
11:00 36.29 0 31.5 0 0 0 0 0 0 0 0 0 0 0
12:00 31.9 0 27.3 0 0 0 0 0 0 0 0 0 0 0
13:00 31.9 0 27.3 0 0 0 0 0 0 0 0 0 0 0
14:00 31.9 0 27.3 0 0 0 0 0 0 0 0 0 0 0
15:00 30.2 0 25.6 0 0 0 0 0 0 0 0 0 0 0
16:00 30.7 0 26.1 0 0 0 0 0 0 0 0 0 0 0
17:00 48.07 0 433 0 0 0 0 0 0 0 0 0 0 0
18:00 52.9 0 48.1 0 0 0 0 0 0 0 0 0 0 0
19:00 52.9 0 48.1 0 0 0 0 0 0 0 0 0 0 0
20:00 36.2 0 31.5 0 0 0 0 0 0 0 0 0 0 0
21:00 29.05 0 24.5 0 0 0 0 0 0 0 0 0 0 0
22:00 24.59 0 20.4 0 0 0 0 0 0 0 0 0 0 0
23:00 10.9 0 7.06 0 0 0 0 0 0 0 0 0 0 0
24:00 0 0 0 0 0 0 0 0 0 0 0 0 0 0
®3 ILWAGRBRSTEE G x4 BRBREFHAETENAZEUNESETRRE
Table 3 Output results of the effectiveness analysis model Table 4 The additional emergency spare capacity
for wildfire scenarios required by the power grid under traditional dispatch in
typhoon scenarios
Ei7ES 1y R AT L
7B /MW
HL R 2R/ (G2 ) 116 498.8 0 Mzl A AR A ABE O &E A AR
11 21 24 30 35 37 41

AR (MW -h) a7 7.664 9 0 01:00 0 0 40 1486 0 0 0

02:00 0 0 40 60 0 40 0

03:00 68.8 69.6 49.6 9.6 9.6 49.6 69.6

B LR I R A A A R I I T SR IR 4R 0,3 04:00 646 696 496 696 9.6 696  69.6
S N 05:00 626 7.6 476 1226 1.6 476 1.6

A ok 25 9 7 zzﬁuﬁxiﬂia‘fﬂﬂ?ﬁfﬁl TR R T —_——
SR TR R 208 PRk 07:00 304 304 304 99 304 304 304
. o 08:00 304 304 304 765 304 304 304

TEEEL W?)ﬂﬁ%ﬁﬁ 1’5%%?5"]&‘5’%7@ 116 498.8 09:00 144 144 144 160 144 144 744

. . 10:00 144 744 144 744 144 144 744

W?ﬂl?’%?@ 0. %%ﬁlfﬁﬂ"ﬂ%%?ﬂﬁ%iﬁ?ﬂT 7.664 9 12:00 16 16 16 89 16 16 76

. e 13:00 124 124 124 124 124 124 124
MW «h/a, I AR AR EESC B T A5, 5E ekt T 14:00 124 124 124 724 124 124 724

15:00 164 16.4 16.4 90.8 16.4 16.4 16.4

A G
$i *Ij'gi 16:00 16.4 26 16.4 110 16.4 16.4 16.4
322 SRYEE %h\#ﬁ— 17:00 11.6 11.6 11.6 1735 11.6 11.6 71.6

18:00 11.6 11.6 11.6 160 11.6 11.6 71.6

Fhﬂglﬁfﬁ*ﬁ*%ﬂﬁ?@fﬁf#%%ﬁ%tﬂ‘*m%% 19:00 48 48 48 160 48 48 6438
20:00 48 48 48 1448 48 48 648

T IRIEHLAL H T 32 BRI AR Ge iR B 5 AR A R B 1Y 21:00 1.6 476 16 728 16 16 416
EEI—JFJT'T JWQE‘J%FH@EJH%% 4\%:25}5)?/“,15};[‘ 22:00 80 18.7 1.6 91.6 1.6 1.6 18.7

23:00 0 58.1 0 40 0 0 0

5 BRI A AT A A A 1 45 SR AR 6 T o 24:00 0 35 0 0 0 0 0




a1t H10i H

=

T

15

HRE 09

5 ARBRARSAE FTEMNABHNNEREARE
Table 5 The additional emergency spare capacity
required by the power grid under future dispatch in

typhoon scenarios

£ 4 /MW
Wz ke ki ik Ak & &l 4
11 21 24 30 35 37 41
01:00 0 0 0 0 0 0 0
02:00 0 0 0 0 0 0 0

03:00 2.6 2.6 2.6 2.6 2.6 2.6 2.6
04:00 7.4 7.4 7.4 7.4 7.4 7.4 7.4
05:00 0.3 0.3 0.3 0.3 0.3 0.3 0.3
06:00 4 4 4 4 4 4 4

07:00 80 80 28.5 80 28.5 28.5 28.5
08:00 20.2 62.1 14.9 14.9 14.9 14.9 14.9
09:00 3.1 3.1 3.1 3.1 3.1 3.1 3.1

10:00 8 8 8 8 8 8 8

11:00 8.4 8.4 8.4 8.4 8.4 8.4 8.4
12:00 8.6 8.6 8.6 8.6 8.6 8.6 8.6
13:00 4.9 4.9 4.9 4.9 4.9 4.9 4.9
14:00 27.1 27 4.8 4.8 4.8 26.8 4.8
15:00 7.2 72 7.2 72 7.2 34.5 7.2
16:00 309 13.7 13.7 13.7 13.7 30.6 30.7
17:00 4.7 4.7 4.7 4.7 12.1 4.7 4.7
18:00 7.6 7.5 7.8 7.4 7.5 7.4 7.4
19:00 2.9 2.9 2.9 2.9 2.9 2.9 2.9
20:00 23.1 2.8 2.8 22.7 2.8 2.8 2.8
21:00 0.5 0.5 0.5 0.5 0.5 0.5 0.5
22:00 0.3 0.3 0.3 0.3 0.3 0.3 0.3
23:00 0 60 0 0 0 0 0

24:00 0 60 0 0 0 0 0

K6 BRGRHRSMEIRAHER

Table 6 Output results of the effectiveness analysis model
for typhoon scenarios
ZH (e AR
HL 4552/ (TG -a™") 355462.5 155 487.7
A/ (MW -h) -a”'] 154.79 17.058

M 5. &6 Al M, EFNEENTER L5
R BEAE 2B B T KRS o5 25 0, e L= 7
17:00, £k 4% 30 FHLR I 41 s st i) 38 0 75 >R 43 5l
ik 173.5 MW Fil 71.6 MW, T 7E AR SESFE T,
R T R B FHR A UL 30 B, 1£5
WEE 17:00 F5H4 173.5 MW, 11 A K 5908 B T AL
47 MW, 380 T 168.8 MW HI# FHA R R . B
AR AR AR B T PR TUA & KA, 2
BEAIR T I A A e ) R 2 PR

iR 7 WA, A6 F D45 2K 5 1T, 1 8 R B
4K Ry 355 462.5 TT/a, T A K A VR B L I 453 2 0
/DR 155 487.7 Ji/a, BEIE 2R 56% . Ak A8 L
I PR BE B T AR R P KA A R B

SR B rR e R B AR . FEAL SRR T
1 Ge R BE s B B S a8 81 T 154.79 MW - h/a, Ifif &
e 25 9 B 8 e 20 3 17.058 MW -h/a, U /0 T 24
90% Fhax B o R R A I AR A B 4T M
AL 8 5% 5 5 0 DR L U8 St S 400, SR AR e
D] B AT 003 B R i A5E LU D0 1) kA AT S 2
R AR 230 17 &

4 #hig

RS T 7l T i i R g A HL RO
SWERBCTACBCR Tk . SRR as R

1) AR A 785 1 J32 3 e X 3% S = A ) 412 i 908
JSE X, REAE AT A0k vt I 7 7 R B0 %o T 4 o
UESSVL R SN EE 27 Sy & 38

2) RAC VA AR DA H I R At 2 (4 45 K 5 T
R, BEAS AR il e 2 A8 o 0 v 1 R e RS,
SE PR ohily, B DR FL I B R 22 4nia AT

ARSI AR = 1 LI B, 3 S X
A e T B R T PR B 3t T AT AR SR

S 3Lk
(1] V8, ST, EA m 3 F T 56T 3l iy 20 DX HeL 19 91K
By Is 47 B BIPESE THEORBIE T K e B[] AT v, 2024, 41
(8):45-53.
XU Yin, WU Xiangyu, WANG Ying.Research and prospect
on resilience enhancement technology based on islanded
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events[J].Distribution & Utilization,2024,41(8) :45-53.
[2] IMER, 1T, S50, 5 I 897 K45 B FHLor BT I
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(21):6183-6192.
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(3] 2k, BEEB, K —0h, 45 IR 1-9” KA K
W25 e BOR R[] HLRIEE R, 2022,46(2) :655-663.
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