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Fig.1 Framework of complementary system

considering green license-carbon trading
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Low-carbon economic scheduling strategy with complementary operation of
concentrated solar power plant and wind-hydrogen system
WANG Ch()ngl,LU Yu',ZUO Juan*3,JU Ping]

(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;

2. State Grid Shanghai Interconnection Research Institute Co.,Ltd.,Shanghai 201210, China;

3. School of Electronic Information and Electrical Engineering,Shanghai Jiao Tong University,Shanghai 200240, China)
Abstract: To promote the high-quality utilization of wind energy and reduce the carbon emission level of
system,a complementary operation mode of the concentrated solar power plant and wind-hydrogen system is
proposed. The wind abandonment of system is used as the power source of hydrogen production to realize
the coupling of photothermal and hydrogen at the same bus. The influences of different power to heat links
in the concentrated solar power plant on the low-carbon economic benefits of the system are analyzed, and
the hydrogen energy utilization stage of power to gas is divided into the operation of CO, methanation and
hydrogen fuel cell. As an effective means of low-carbon technology,both of them are complemented by the
low-carbon market policy of the green certificate-carbon trading mechanism to further explore the emission
reduction capacity of joint operation system. The low-carbon economic scheduling model taking the minimum
comprehensive operation cost of system as the objective is established. Then, the mixed-integer nonlinear
optimization programming is transformed into the mixed-integer linear optimization programming by the
McCormick method, and the model is solved by CPLEX solver. The simulation verification is carried out
on the improved IEEE 30-bus system,and the effectiveness of the proposed strategy is verified by comparison

with different setting scenarios.
Key words: hydrogen fuel cell;low-carbon economy;concentrated solar power;carbon trading;coordinated opti-

mization
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Table B1 Parameters of thermal power units

M R 9 F IR e WRRH R BB \ .
. . ~ — BRI [t (MW-h)]

4 P, /MW P.. /MW R /(MW-h) a, / (TG MW)™ b /(GG-MW™ ¢ /G

Gl 100 30 50 0.035 750 500 1.08

G5 60 35 35 0.023 300 125 0.98

G8 50 25 25 0.015 200 300 0.88

G13 50 25 25 0.015 250 500 0.78

% B2 CSP HL¥ &
Table B2 Operating parameters of CSP plant

TES TES &K

Bpm  BOKEHI RRRLE QAT i ) TES &K TES /b TES fifi#4
, A o U UF [ N €% i
A # [EES £ E S & i N i A i Yk 1H
A Im? PEIMW Ry /(MW-h)* 5 /% 14/ % 8 Ers /(MW-h)  Efft/(MW-h)  Eqqo/(MW-h)

ul% Q™ /MW

1.5x10° 150 50 0.4 0.4 1 200 1000 100 600

%* B3 WEEBITHASH
Table B3 Cost parameters of operating equipments

BREEBTEH Bt

EH s R A R HL Ky, / OG- MW) ™ 300
CSP 1l FL A R Kgp / (OG- MW) ™ 200
HUBK A R % K /(OG- MW)™ 45
S RA R H K, / (OG-kg) ™ 50

HFC & A 23 Ko / OG- MW) ™ 84
FEE LA R B Ky [ OG- MW) ™ 62
NSRRI CF / T-A)™ 150

B3 5B Ko, | (8- 1) 120

JHLE A AR K, (6 MW)? 20
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Table B4 Parameter values of fuel cell model

BRI S M B
R, / Pa 3atm
R, /Pa 3atm
PHZO /Pa latm
JI[A-(cm®)™] 0.2
A -0.0948
A 7.6x10°°
Ay -1.93x10*
A [ cm? 232
Ry /[Q-(cm®)™] 0.1
n 2.25x10°
it E AS, /[3-(mol-K)™] 164
R F/(C-mol)™ 96485.33
HFC MibrdkiREE T, /K 298.15
S pmw R (mol- K)™ 8.314
Koo, 19.8
KS 20.6
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Fig.B1 Prediction index curve of Electrical load, wind power output and S,
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Fig.D1 Scheduling results of models in Scenario 1
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Fig.D2 Scheduling results of models in Scenario 2
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Fig.D3 Scheduling results of models in Scenario 3
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Fig.D4 Scheduling results of models in Scenario 4
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Fig.D6 Scheduling results of models in Scenario 5
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Fig.D7 Scheduling results of models in Scenario 6
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Fig.F1 Scheduling results of models in Scenario 7
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Fig.F2 Scheduling results of models in Scenario 8
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Fig.F3 Scheduling results of models in Scenario 9
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