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Fig.1 Framework of CSP plant and wind power system

considering carbon trading mechanism
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Fig.2 Cost analysis diagram of thermal power plant
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Fig.3 Energy flow diagram of CSP plant and

wind power system
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Low-carbon economic scheduling strategy for power system with concentrated solar
power plant and wind power considering carbon trading

CUI Yang',DENG Guibo', WANG Zheng’, WANG Maochun’,ZHAO Yuting'
(1. Key Laboratory of Modern Power System Simulation and Control & Renewable Energy Technology,
Ministry of Education,Northeast Electric Power University,Jilin 132012, China;

2. Dispatching and Control Center,State Grid Gansu Electric Power Company,Lanzhou 730030, China;

3. Dispatching and Control Center,State Grid Qinghai Electric Power Company,Xining 810008, China)
Abstract: To ensure that the low-carbon operation of power system can take the wind power accommoda-
tion and economic operation into account,a low-carbon economic scheduling strategy for power system with
concentrated solar power plant and wind power considering carbon trading is proposed. From the perspec-
tives of low-carbon technology and low-carbon policy,combined the low-carbon technology with market trading
mechanism, the operation framework of power system with concentrated solar power plant and wind power
that considers carbon trading mechanism is developed, and its operation mechanism is analyzed in detail.
The base load is supplied by thermal power units,and a low-carbon scheduling model that minimizes the
total operating cost is established to balance the low-carbon objective and the economic performance. The
practical data of Northwest Power Grid of China is applied in the modified IEEE 30-bus system,and simula-
tive results show that the proposed strategy effectively reduces carbon emissions and improves the wind power
accommodation rate. In addition,the comprehensive operating cost of power system is reduced.

Key words: low-carbon; wind power accommodation;spinning reserve;carbon trading mechanism; concentrated

solar power
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Table A1 Parameters of thermal power units

o R H R ML N 3 SREH A 25U ) .
ML . — ) — — B HERCR /[t (MW h)™]
Prmax/ MW Prmin/ MW Ro/(MW h') al/(Ot MW?)  bi/GE MW cif5t
Gy 200 50 100 0.0014 200 75 0.98
G; 50 15 25 0.0023 100 1250 0.97
G, 35 10 18 0.0015 225 167 1.08
Gs 30 10 15 0.0009 150 500 1.15

Al Mi# |EEE 30 5 R %
Fig.Al Modified IEEE 30-bus system

% A2 CSP HILEITEH
Table A2 Operating parameters of CSP plant

CSP HIHIZITSHL Bl
CSP HLSHAE i H 2 2 /IMW 100
CSP HLIKIZATIN fpe /Nt T /MW 10
CSP HLI L 3k %1% 40
TR GEBHAIR K2R 1% 3.1
CSP HLub R AL 3k %1% 40
CSP H1iIEdE % /(MW-h™) 70
MERARG IR TE IR IMW 300
it R G I/ Mt A 5/ (MW-h) 100
iR GG BT/ (MW-h) 400
F s KA #A7 ft/FLHS 6
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e N B 4 54 i DN T
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Fig.A2 Prediction index curve of wind power, load and solar radiation
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Table A3 Parameters in optimization process

B4 HifE
BEHEBOL BV (MW h)™] 0.7

B ATRRHEOAS 5 k(G £7) 120
FRIES A RS Ot MWD 100
A HIEYE AR B 6 MW 30
KRB HERAREY Gt MWD 50
HPEEH AR R Gt MWD 18
NGRS E 3 0.15

A4 46 AR 5 0.1




fMis% B

[ RO I b A — S i |

300

250

0:00 4:00 8:00 12:00  16:00  20:00  24:00
I 2]

() RFEEZFRE A

b DG B R — s |

300

250

0:00 4:00 8:00 12:00 16:00 20:00 24:00
21

(b) IRERZFFIEE B,
E Bl #H&: 1 2FHEEIFELER
Fig.B1 Scheduling results of economic models in Scenario 1
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Fig.B2 Scheduling results of economic models in Scenario 2
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