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Fig.1 Schematic diagram of piecewise linearization of
fuel costs for thermal power unit
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Table 1 Calculative results of operation simulation
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Table 2 Yearly complementary capability of

each provincial power grid
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Table 3 Transmission capacity of each provincial
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Table 4 Comparison of abandoned electricity indexes
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Abstract:In theory, the production simulation of multi-provincial power grid can combine multiple provinces
into one region for optimization,and there is an optimal solution. However,it does not conform to the sche-
duling and operation mode of China’s power grid with province as the entity,which leads to the problems
of thermal power generation unbalance,high power fluctuations of tie-line,and so on. To this end,a produc-
tion simulation method of multi-provincial power grid is proposed,which is suitable for China’s scheduling
system. The joint production simulation problem of multiple provinces is decomposed into single province s
independent operation sub-problem and multiple provinces’ coordinated operation sub-problem. In the inde-
pendent operation sub-problem,the hourly exchanged power curve of each province with the external power
grid is solved. In the coordinated operation sub-problem,the coordinated operation mode with the minimum
abandoned electricity of new energy as the objective function is obtained, considering the constraints of the
exchanged power of tie-line among provinces, the positive and negative regulation capacity provided by
each province. The model not only ensures the independence of each province,but also ensures the mutual
aid of electricity among provinces, avoiding the problem of unbalanced start-up generators of each province.
The effectiveness of the proposed method is verified by the simulation of the actual power grid of five
provinces in Northwest China.

Key words:multi-provincial power grid;production simulation;coordinated operation;power abandoning rate
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Table A1 Positive complementary capability of each province

IE 8 AN E 1/(MW-h)

A4 . - —

[E] Hl gLt THE B
1 1.298x107 5.611x10° 3.460x10° 1.002x107 1.124x107
2 1.103x107 3.375x106 3.620%x10° 8.067x10° 9.102x10°
3 1.137x107 4.337x10° 6.190x10° 9.797x10° 1.274%107
4 1.143x107 5.197x10° 6.790x10° 8.967x10° 1.428x107
5 1.161x107 4.091x10° 7.580%10° 1.060x107 1.630%x107
6 1.122x107 3.508x10° 4.980%x10° 8.352x10° 1.840%107
7 1.084x107 5.019x10° 2.680x10° 1.004x107 1.925x107
8 1.212x107 5.092x10° 3.350%10° 9.582x10° 1.975%x107
9 1.099%107 4.977x10° 3.090x10° 9.362x10° 1.725%107
10 1.219x107 5.832x10° 3.750x10° 1.001x107 1.590x107
11 1.238x107 5.306x10° 3.570%x10° 9.544x10° 1.168x107
12 1.422x107 5.301x10° 2.070x10° 1.091x107 1.158%107
it 1.424x108 5.765x107 5.112x10° 1.152x108 1.775x108

X =2/ g f ﬁg
% A2 BEHREEAN
Table A2 Negative complementary capability of each province
A4 S HAMETT/ (MW -h)

v pwm—

e v HR Tl THE B
1 4.297x10° 2.166x10° 1.402x10° 2.902x10° 4.917x10°
2 1.908%10° 2.650x10° 7.210x10° 3.419x10° 4.415%x10°
3 2.548%10° 2.319x10° 8.170x10° 2.883x10° 3.288x10°
4 2.533%10° 2.325%10° 6.090x10° 3.789%10° 3.430x10°
5 2.811x10° 4.819%x10° 1.248%10° 3.118x10° 3.951x10°
6 3.327x10¢ 5.112x10° 5.270x10° 5.010x10° 1.900%10°
7 4.318%10° 2.944x10° 5.770x10° 3.861x10° 2.919x10°
8 4.164x10° 2.821x10° 4.820x10° 4.541x109 2.142x106
9 3.318x10° 1.669x10° 1.490x10% 4.380x10° 2.674x106
10 1.780x10° 7.260%x10° 5.070x10° 3.703x10° 3.287x10°
11 2.511x10° 1.879%10° 1.315%10° 3.584x10° 5.119x10°
12 3.981x10° 1.634x10° 1.793x108 2.279%10° 6.292x106
it 3.749x107 3.106x107 1.014x107 4.346x107 4.433%x107
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Table A3 Comparison of abandoned electricity(working condition 1)

o 75 HLAL/(MW-h) FrHLE/%
NGED] i fE i A

1 3.5681x109 1.4352x106 12.74 5.12

2 2.8146x106 1.5114x106 12.08 6.48

3 4.8398x106 2.4414x10° 15.16 7.65

4 4.8850x10° 2.4914x10° 13.33 6.80

5 3.3461x10° 1.4287x106 8.75 3.74

6 3.1985x10° 1.4250x106 9.68 431

7 2.2857x106 6.988x10° 7.00 2.14

8 2.7599x106 1.1214x106 8.64 3.51

9 3.6909x109 1.8372x106 12.15 6.05

10 4.7187x106 2.9399x10° 15.41 9.60

11 3.8741x10° 1.9315x106 13.57 6.76

12 4.9718x10° 2.3825x10° 15.80 7.57

&1t 4.49532%107 2.16445x107 11.93 5.74

xR A4 FREXE (TR 2)
Table A4 Comparison of abandoned electricity(working condition 2)
Ao FFHL/(MW h) FEH1 /%
B i i fE P i s

1 3.5681x10° 1.1912x106 12.74 425

2 2.8146x109 1.3472x10° 12.08 5.78

3 4.8398x106 2.1251x106 15.16 6.66

4 4.8850%106 2.1320x106 13.33 5.82

5 3.3461x10° 1.1431x106 8.75 2.99

6 3.1985x10° 1.0517x106 9.68 3.18

7 2.2857x10° 4.644x10° 7.00 1.42

8 2.7599x10° 8.171x10° 8.64 2.56

9 3.6909x10° 1.4939x10° 12.15 4.92

10 4.7187x106 2.6823x106 15.41 8.76

11 3.8741x10° 1.6974x106 13.57 5.94

12 4.9718x106 1.9345%106 15.80 6.15

it 4.49532x107 1.80798x107 11.93 4.80

FAS FHEXEE (TR 3)
Table A5 Comparison of abandoned electricity(working condition 3)
A 7 HL /(MW -h) 251 2/%
ZNGE] WiRE ZNGE] WiRE

1 3.5681x10° 1.1001x106 12.74 3.93
2 2.8146x10° 1.2911x10° 12.08 5.54
3 4.8398x106 2.0016x10° 15.16 6.27
4 4.8850%106 1.9460x 106 13.33 5.31
5 3.3461x10° 1.0245%106 8.75 2.68
6 3.1985x109 8.3210x10° 9.68 2.52
7 2.2857x109 3.7060x103 7.00 1.14
8 2.7599x10° 6.1990x10° 8.64 1.94
9 3.6909x10° 1.3247x106 12.15 436
10 4.7187x106 2.5721x10° 15.41 8.40
11 3.8741x10° 1.5802x106 13.57 5.53
12 4.9718x106 1.6949x 106 15.80 5.39
it 4.49532%107 1.63578x107 11.93 4.34
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Table A6 Comparison of abandoned electricity(working condition 4)

B Fr HL /(MW -h) FEHR /%
NN Wrif e NN W5
1 3.5681x106 1.0722x10° 12.74 3.83
2 2.8146x10° 1.2527%10° 12.08 5.37
3 4.8398x10° 1.9191x10° 15.16 6.01
4 4.8850x10° 1.8130x10° 13.33 4.95
5 3.3461x10° 9.4540%10° 8.75 2.47
6 3.1985x%10° 4.9980x10% 9.68 1.51
7 2.2857x10°0 2.6430x10° 7.00 0.81
8 2.7599x106 3.7750x10° 8.64 1.18
9 3.6909x106 1.1383x10° 12.15 3.75
10 4.7187x106 2.5070x10° 15.41 8.19
11 3.8741x106 1.4594x10° 13.57 5.11
12 4.9718x10° 1.4729%10° 15.80 4.68

&t 4.49532x107 1.47215x107 11.93 3.91
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