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Optimization scheduling strategy for transmission and distribution

coordination based on backup demand curve

XUE Bing', GE Yanfeng', GUO Niankang’, MA Chenglian’, HUANG Dawei’
(1. State Grid Yingkou Power Supply Company, Yingkou 115206, China;

2. School of Electrical Engineering, Northeast Electric Power University, Jilin 132012, China)
Abstract: Aiming at the problem that the transportation and distribution coordination mechanism can not reflect
the elasticity of operating reserve demand in the market environment, a transportation and distribution
coordination optimal scheduling method based on operating reserve demand curve (ORDC) is proposed. Based
on the master-slave game theory, a combined clearing model of electric energy and operating reserve is
constructed under the current market environment. According to the clearing result and the statistical data of
forecast error, a calculation method of upward or downward regional ORDC considering transmission blockage is
proposed to provide a basis for optimization decisions of transmission operators (TSO) and distribution operators
(DSO). The TSO computes and issues the regional ORDC, and the DSO makes the optimal scheduling decision
according to the regional ORDC. With the aim of maximizing social welfare, the secondary clearance of
operating reserve considering demand-side elasticity is carried out, and the results of operating reserve clearance
considering both economy and reliability are obtained. The results show that the strategy not only dynamically
adjust the clearance results according to the actual uncertainty level of the system, but also reflect the
characteristics of the difference of the operating reserve value in different regions. The conclusion can provide
theoretical basis for optimizing the operating reserve market clearing mechanism.
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Tab.1 transmission network parameters of each thermal power unit
LS JA B AT BRADTIHE/MW /A ITIR/MW al(JG-MW?) bI(E-MW?) e/t
Gl 420 55 10 0.029 184.032 4620
G2 420 55 10 0.016 193.617 4655
G3 420 55 10 0.012 197.309 4690
G4 420 55 10 0.012 199.865 4725
G5 2 380 55 25 0.006 196.954 3360
®2 BEREMEZHRSBEVSH
Tab.2 gas turbine parameters of distribution network
gL RIETTZ, /N BRAY F/NE) L REARAN/ ] LB e Il R T
Mvar L2 /Mvar /MW HIR/MW (JC-MW™) R /OC-MW ) BMr/ot- MW
Gl 10 -10 10 0.1 182.071 39.476 59.92
G2 10 -10 10 0.1 186.331 55.877 31.92
G3 10 -10 10 0.1 185.621 60.989 38.85
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Tab.3 distribution network SVC parameters

Gt R I % Mvar /NP #E/Mvar
Cl 0.3 -0.1

C2 0.3 -0.1

C3 0.3 -0.1

2
0 5 10 15 20 25
i /b

Pl 6 i HL 1o AR 5 A LRS00 p 2%

Fig.6 transmission grid wind power generation with prior day

load forecast curves
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Fig.9 upward operating reverses of transmission and

distribution boundary nodes
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distribution boundary nodes

[, KHHLH G4 5 G5 RITEAR S fiT s 4TI IS 47 1
AE, AL T I R AR . FEIE
JAIN,  KHEALA GRS B2 Urtk & s 1 ek

TTFITRERARKRZZR (BARZEM)

ML . http:/fxky.cbpt.cnki.net



374 T IARBARKRFFR (AR Ak
KRB, L90032%, FAE6~24 RIRADRFFRF A RRURIE S 5 ST E PERT 5 A0 30 5 3

W JPRAE, BT HATMHE . WA 131
Bl b R, A 58.93%, XM TIZT A
R B ZE M E R e AR, HARR A5 2 B i 2
{5 DSO Hfii 7] T A AL A HE,

ME 9 UL, 7E1~8hf21~24h, [ sty
BN RRE, XEHTERESHTEKRT,
TSO X [n] 13z 47 25 HI B9 i il B w55 . fl &1 10 W]
W, 8~23 hiym Fafra MM o, KIHHH
W P A FLAILAL 9 SR AR O R LA 2 ) R iz
e K .

19 FE 10 iz f7 48 A 2 2 T R GE [ E
2 M7 2K 5 25 TG IR R Bl rE o 1 Bl . X
i 07 2 S BOAE 1~8 h Fl 21~24 h 18] 1 1] |
BT MRS R EF S e, [l 8~23 hifW ]
BATR ARG % . T IZ B R 9 A AT

630¢ — K i g A b i R
— X da 7 A X 8 7 5

[E e S A
— I 7 At 1Y 7 2

0 2 4 6 & 10 127 14
Fol AT 46 8 MW
(a) [1] }-ORDC

Wel, PR E M 45 R R R S S PR as A7 3 s AR
A . L, A Z 5] AT R HL G 58
il R I
5.3 BEITERIRHEBEER

SRR UEA SCHRE A R L b RD R A2 A T4 F IR
T R S P, BRI B fer R T B (15 h)
¥ A A nt B (1 h) B35 3l k17525
XFH

(1) ooy i WE RS Bt T 45

F R IE 5 531X, R FLRE %) H T 45 SR TR
AN DK B A, AR i 9 DX 3R % 3 e YR 5 A7 AT
A 5 0000 K B2, R S 371 O ik T AR IX 8
ORDC., 11 far i W4 A BE AN [7] DX 30 A 1l 55 At X
% ORDC VL& 11,

Z89 — K AR
e —— X B 78 LA I I 7 R
=210 e TR ST S S
S 175p — i fE L X I A 7 ok
= 140
=105t
£ 70t
FAST

0 > 4 6 8§ 10 12 14

] FizfT & HEEMW
(b) 1~ ORDC

K11 £ X1 ORDC

Fig.11
HE LA, BEE & ARG, &0
BT TR TRE o SRR T2 8 A 2 il
11 S 5D VAP0 2 N 1o N 7 A i = 1 T A
AR UE ST F (S PR A (0 25 5 T, A% T RSl
WO RO g AR . e Ak, ) A R
g sk T T &, U ) R gk
Wr{EC# = T T PR BRI ST AR i e B Rt
1EH TSO KA IX I ORDC T, RS 44
2, BB E R BT ] i S R Lk 4
IEER
4 MEETERALEER

Tab.4 clearing result of upward operating reverse

BT R HIEE/MW SRS /OG- MW )
[X 35k i AR iz 1745 1 45 86.10
DXl 4R X ek i s 17 4% 45 72.24
X3 i B9 A M 3817 45 4.5 48.16

X AR I s AT 4 10.5 217.21

ORDC for each region

®5 MTETERAHBER

Tab.5 clearing result of downward operating reverse

BT A HIERE/MW  HIENH/OT- MW
X3 i AR M3 17 4% 3.0 72.31
DX i AL X 3 i ) as A7 4% 3.0 49.14
X 35 i~ B AS ML 1785 3.0 55.37
X3k i PRI X 3 i 1932 1745 10.5 79.80
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Tab.6 clearing results of operating reserves for the

transmission and distribution network

XBk KA S 1 BistT g /MW N istT /MW

1 0 0

2 0 0.31
HireL 3 9.00 0

4 433 0

5 0 0

1 5.45 0
BRI 1 2 2.45 7.55

3 0 5.95

1 0 0
FCHL ™ 2 2 0 5.69

3 2.77 0
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Fig.12 upward operating reserves clearing process in region 7
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Tab.7 clearing result of upward operating reverse

— i/ LPL iﬁmﬁ/

MW (JC-MW1)
X3 i AR s 17 10.5 175.28
D3 i R HE X SR s 1T A 4.5 57.61
X3 i~ AR iz 1745 10.5 183.68
X3 i ALK 4k 4 132 15 45 3.0 87.87

®8 MTEITEMRHBER

Tab.8 clearing result of downward operating reverse

T R NS/

MW (G-MW")
D3 i A Hb3E 1746 ) 10.5 55.51
DX R DX s 4T 7 3.0 51.66
DX A s AT 75 10.5 66.71
DI i~ PR AL DX 7 1) 12 1T 4 1.5 116.62
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Tab.9 two clearing methods for reserve capacity during

peak net load periods
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Tab.10 two clearing methods for reserve capacity during

valley net load periods
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