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Generation rights trade model based on energy-saving, emission-reducing and network constraint
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Abstract: In order to promote the development of highly-efficient energy and the renewable energy generation, this paper presents
a multi-objective optimization model for generation rights trade among hydro power plants and thermal power plants, which
comprehensively takes environmental cost, congestion cost, coal consumption, and network constraints, and economy into
consideration. This paper presents weighted array algorithm for solving the multi-objective optimization problem. Method for
calculating environmental cost of various power plants is presented. This paper also designs a specific work flow of the generation
rights trading market. Case study of IEEE-9 standard nodal system compares the results when consider environmental cost and
network constraints, which indicates that this generation rights trade model is valid and can balance the state policies of
energy-saving, emission-reduction and market adjusting mechanism quite well and can be practically used in the initial phase of

electricity market reform of China.
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Tab. 1 Bidding data of each participant

BONE B XHRE B/ACT- b E23 4
7 %M KK MWeh MW-h)) (kgMW-h)
Al kKB HE 40 286 325
Bl k#  HHE 80 284 360
Cl  kd#  HE 60 272 347
A2 KHE BA 60 270 0
B2 KB HEA 80 275 0
C2 kL HA 60 278 315
F2 KBTHREH
Tab.2 Constraints of hydro plants
B Qs Qo Veu Viain Y v v
I @) (m¥%) qo*m® 10*m® 0% (10°m’) (10°m’)
A2 1600 180 175 70 8 170 170
B2 1200 90 90 25. 87 80 80
3 BRYRFH
Tab. 3 Network constraints
&MITE  KBARMW  EBHE RBRAFMW
1-4 200 36 100
4.5 50 7-8 100
6-7 80 8-2 200
8-9 80 9-4 200
5-6 100
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Tab.4 The trading result under simple mode

HON4E B XA« LEFEXHER
T RR A R E MW +h
MW *h

Al kB iy 40 40

Bl  kH i 80 80

Cl k& 60 0

A2 kKB BA 60 60

B2 KE  HMA 80 60

C2 k& HWA 60 ]
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Tab.5 Branch power flow under simple mode

KEITH e ) KHAR
4-5 -50.587 5 50
6-7 ~50.587 5 80
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Tab.6 The adjusted bidding data of each participant considering

environment cost

woHE XE X5 Z5 B RRAN
I#H XK KA HE LMW b
WEH MW-h

Al k2t 20-23 40 288

Bl kB #2023 80 <289

Ct k& HE 2023 60 275

A2 KR MA 2022 60 267

B2 K& WA 2023 80 272

C2 ke A 2023 60 277
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Tab.7 The trading result considering environment cost

B HARE IHRY XHHEE XEHE

i3] MW - h
Al KH e 20-23 40
Bl P! i 20-23 80
C1 KE e 20-23 20
A2 Keg A 20-22 60
B2 K 2PN 20-23 80
Cc2 KEL A 20-23 0
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Tab.8 The branch power flow considering environment cost

LRIT R SERRHITR KBAR
45 -70.1175 50
67 -50.1175 80
8-9 109.882 5 80
A AR BIXFESL T T REBBBIM B LR,
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Tab.9 The trading result considering environment cost and

network constraint

B4 X5 RHEE KEWE k-4

T %R HKK MWenh BIFR (&)
Al kH e 40 40 288
Bl ki HHE 7263109 80 289
Cl k® H#E 45508 60 275
A2 K#E BMA 60 60 267
B2 /K WA 5263109 80 272
C2  k# BN 470E-09 60 277
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Tab.10 The branch power flow considering environment cost

and network constraint
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