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Abstract: This paper proposes a novel method to construct the
first peak regulation auxiliary service marke using specialty of
southwestern in China, which does adopts market mechanism
of incremental income, no deduction priority and province
priority. It is also the peak regulation auxiliary service market
with high proportion of hydropower in China. Firstly, this
paper demonstrates the necessity and exemplary significance
of the market construction for Southwest power grid. Secondly,
a solution to build the market is given. The solution aims to
reducing spill water, increase electricity output and promote the
flexibility of thermal power regulation, which includes several
core elements, such as market price mechanism, intra-provincial
and inter-provincial market coordination and adjustment mode
of thermal power priority plan. And, the core elements such as
transaction varieties, clearing model, market mode and business
process are designed. Tinally, the calculation shows that the
annual transaction scale and economic benefits meet the needs
of market cultivation and development. The establishment of
this market is of great practical significance to promote the
consumption of clean energy and enhance the flexibility of
power grid regulation.

Keywords: high proportion of hydropower; peak regulation
market; electricity price mechanism; mandatory apportion;
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Table 1 Comparison of grid price of hydropower in Southwest and
benchmark price of thermal power in various provinces in 2019
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Fig. 1 Schematic diagram of trans-provincial power

channels of Southwest power grid
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Table 2 Price mechanism of peak regulation cost of different
regional grids
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Fig.2 Schematic diagram of forced apportionment mechanism of
traditional peak regulation market
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using incremental income
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Fig. 4 The graph of changes in the revenue of all parties under the
electricity price mechanism built
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Fig. 6 Schematic diagram of peak regulation market for Southwest power grid
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power grid
LHAhin ik b
G/ E( 5 I 111 NI =0 SO 8 11 BN £ SN 1}
S5 DUEPRNE. TR . SR L o e ]
i ST W, BRRETRIES
AKHLL kL DGR, UL HLER
HigEdR KA. kKl AL RoessiEs RIETT . R
B KM%
i T AR, AT . RS
5 #it

LS VRS R KR FURR AR, T R
Je” BB, BT E A E RS R
HLE A VRT3, % %t (e K i ek 1 6 AR T
LR RSP A SR S, FEART .

1) RET “HElias 7 BB, BTG VR IR I
TN ML, 25 VU R K A LURFAE, IR T T
YRR, ZHLHEA TR

2) BT AR EE, BOT e kR LA
LAk TR PR IEEALE], 2545 T AT E DR AR A
FH/INIRERERD X R e i 55 A A ARG AR A S B,
IR

3) BT AN WEE, BOFRENSE
IR AT I T L], DLSEAI T NIRRT, 24
B NGRS REWG I TR IR ShEs A T 7, %L e
gL ALIE B

4) S EE R ARRE . HPCHA AT
PRARRAS Vi e 25 (1] LA B 35 9% i T e 7 P i 37 251
ZINZR, VUR IR S AR S oy MU 28 5 A AR e
T E T

5) WL RI MR, P4 T TZ it
DAL SE eSS = NI B 7prive = 5 )Y A
= RIS TG

e 0, ARSCHIWTTE R v R IR AT 37 10 A S
PR T HORSHE, H T 385 e A W sl S A i it
i, SRR A G T s T PR DA BRE e 1
BLE, B0 DR VU g IR T S e R A e

TRELBAR B at 3
S 3k
[17 BRERE, 2Rk, 5 FLTReHE AR b Ry ol T

(2]

(3]

(4]

[3]

(6]

[7]

(8]

9]

G A 5 B [I]. T E AL TRR2EH, 2020, 40(2):
369-379.

CHEN Guoping, LIANG Zhifeng, DONG Yu. Analysis and
reflection on the marketization construction of electric power
with Chinese characteristics based on energy transformation[J].
Proceedings of the CSEE, 2020, 40(2): 369-379(in Chinese).
e, Bk, 250y, ST AR IR ELIE I R HT—
N RGBTSR ], T E AL TR, 2019, 39(4):
966-979.

WU Kehe, WANG lJiye, LI Wei, et al. Research on the
operation mode of new generation electric power system for
the future energy Internet[J]. Proceedings of the CSEE, 2019,
39(4): 966-979(in Chinese).

LR, b T P AR R IR R R i A B AR R B I )i
JR[J]. EERBEIREIEM, 2018, 1(1): 1-9.

HUANG Qili. Insights from China renewable energy
development for global energy interconnection[J]. Journal of
Global Energy Interconnection, 2018, 1(1): 1-9(in Chinese).
SR, B, VPR, S BIEEL)T S5 MR
JERIETT LS S LR ]. A BRRETR KN, 2020,
3(5): 469-476.

ZHAO Jinquan, YANG Yuhua, SUN Zhonghao, et al. Deep
peak regulation market mechanism and clearing model
considering participation of virtual power plants[J]. Journal of
Global Energy Interconnection, 2020, 3(5): 469-476(in Chinese).
ke, JUiE, SAEDY, AF RTTKURIHAUKERY ) F
48 R VERSIE 2 U P VAL T BRI IE (7], ARk AR IR LR,
2018, 1(5): 558-564.

ZHANG Fuqiang, YUAN Bo, ZHANG lJinfang, et al.
Economic evaluation of power system flexibility means for
improvement of wind power integration[J]. Journal of Global
Energy Interconnection, 2018, 1(5): 558-564(in Chinese).
EZREIR . Se b IR s E: (T30 ML ARy
2[Z]. 2017.

ER RS, ERERR. BXERICEZ EXRER
JRRT T ) R GERTRE ) pdE 2 Z L[ Z]. 2018,

ELA E, KIRBY B, NAVID N, et al. Effective ancillary services
market designs on high wind power penetration systems[C]//
IEEE Power and Energy Society General Meeting, San Diego,
USA, July 22-26, 2012.

R T, BRfl, ek, 4% [EAMLAIRTIIR 55 11737
BF5E KO E F R [I]. A, 2018, 42(9): 2915-2922.
HE Yongxiu, CHEN Qian, FEI Yunzhi, et al. Typical foreign
ancillary service market products and enlightenment to
China[J]. Power System Technology, 2018, 42(9): 2915-
2922(in Chinese).



Vol. 4 No. 3

MNB%E: Sk AR ORISR it 319

[10] Wi, XA~ BRBE, 2. SEE NGB IR 55 115 3% &

ST SR R H S T iR s 0], R AR, 2019,
43(8): 2711-2717.
YU lJie, LIU Yunren, YANG Jiaqi, et al. Analysis of
development of California ancillary service market and its
enlightenment to China’s power market[J]. Power System
Technology, 2019, 43(8): 2711-2717(in Chinese).

[11] XKAr, SRGAMS, Z5HF, 4% ZRJLHL el o e B IR 45 1l
Gt 5520 I RS A Bk, 2017, 41(10): 148-154.
LIU Yongqi, ZHANG Hongpeng, LI Qun, et al. Design
and practice of peak regulation ancillary service market for
northeast China power grid[J]. Automation of Electric Power
Systems, 2017, 41(10): 148-154(in Chinese).

[12] XHEGF, &, XK, A5, FRE P A6 X g s ML A

SCHERIFSE ], nAS EIE 528, 2018(12):  87-90.
LIU Ruifeng, WANG Rui, LIU Qing, et al. Study on the
effectiveness of the peak-regulation compensation mechanism
in northwest Chinal[J]. Price: Theory & Practice, 2018(12): 87-
90(in Chinese).

(13] SIWEE, Eebess, EB, S (EIEG AR A TR R R

FL IR A B AR 55 T SB[, IR GE A Bk, 2019,
43(5): 175-182.
HU Zhaoyang, BI Xiaoliang, WANG Ke, et al. Design of peak
regulation auxiliary service market for east China power grid to
promote inter-provincial sharing of negative reserve[J]. Automation
of Electric Power Systems, 2019, 43(5):175-182(in Chinese).

(147 AN P s it 20t v S e B B IR 55 717 3% 8 T
JEH HL 45 F 2 T[EB/OL]. (2020-06-11) [2020-06-18].
https://www.sohu.com/a/401090274 436794.

(15] wigsst, EHM, B, 55 FWUE G & ry e

HL 7 IR B IR 45 T 7 0 5 92 [J/OL T W R 52 A 3
1k, 2020. http://aeps-info.com/aeps/article/html/20191023006.
DOI: 10.7500/AEPS20191023006.
HUANG Haiyu, WANG Chunming, XIA Shaolian, et al.
Design and practice of peak regulation auxiliary service market
for central China power grid considering positive and negative
spinning reserve[J/OL]. Automation of Electric Power Systems,
2020. http://aeps-info.com/aeps/article/htm1/20191023006.
DOI: 10.7500/AEPS20191023006(in Chinese).

[16] FEZME, &5 RS I s Il B IR 55 1l 3 it i Ay BDAR 5 1)
M. A E AP AT EE, 2020(7): 34-38.

[17] 308, #W], B8, % 3 Rsh SR R Kl

AR A SR N A AR [T]. i R S,
2019, 47(19):7-13.
WEN Xu, YANG Ke, MAO Rui, et al. A risk management and
control model of transferring hydropower and water discharge
considering dynamic stability limit in electricity market[J].
Power System Protection and Control, 2019, 47(19):7-13.

(18] FEI ZK AL I8 2 w] PG R 3-8, 20204F P8 g HL 43277 5 3R],
#: 2020.

[19] FE KRR R T B A kR 45 5 DX, 7 B IR 55+ 2L
A TAERYERI[Z]. 2014,

[20] R IGe . 116 2 #fi i R — 44 £k i o i K R [N/OL].
PR HAR, 2020-07-15[2020-07-20]. https://www.cqrb.cn/
content/2020-07/15/content 260780.htm.

[21] B ZEREIE SR He v WA Ry, A8 vl g IRV 10 R 55 38 B RN
[Z]. 2019.

[22] FE SRR R AeAb U A8 . AR bl R B IR 55 T 3508 8
L [Z]. 2018.

(23] FEZREHR AL NS R, ZRALrl Il B i 55 111 712 2 )
G447 [2]. 2014,

[24] E KRR YL WA R, VUG RS 4 R Al B IR 55 1 s
KL [Z]. 2018.

[25] MZREH R PR R, BRI ST AR Bk & s,
PRE e A B S5 GG 327 L[ Z]. 2020.

[26] Mckinsey & Company. The new rules of competition in energy

storage[R/OL]. (2018-06-08)[2020-05-03]. https://www.

mckinsey.com/industries/electric-power-and-natural-gas/our-
insights/the-new-rules-of-competition-in-energy-storage.

IRSSE, WrBE, RAME, %R TRELE B K

R E AR RI[). SBREEVE LM, 2020, 3(4):

393-403.

XU Haoliang, JIN Panrun, JIANG Jiheng, et al. Capacity

optimal plan of thermal power flexibility transformation based

[27

—

on probabilistic production simulation[J]. Journal of Global
Energy Interconnection, 2020, 3(4): 393-403(in Chinese).

WisEH: 2020-05-06; fEEBEHI: 2020-12-20,
EE T
e (1978), B, SHBEIARNT,

W, MEAEFIH, TRHTT @A
= WA R ARAET AR LR, B
WiEE L ER, BEES, B-mail
| 1, wenxu@cqu.edu.cn,

/ T (1972), B, #IREAZR
prajil IARF, WMt FRHRTEAED
Rtttz fr 5454, ©AhTHiET

.
e

Lgm,

246 (1981), B, HRIEIF, Md, TEHTH
B AFERRE G, BHTHETEFR,

RMAKK (1970), B, HIRAHAR LN, HE, =
TR T A EERR RN

(wiEmit  F4)





