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Forecasting the China’s Consumption of PV-Solar Energy
Using Five Exponential Models

ABSTRACT: The problem of this paper is to forecast China’s
consumption of PV-solar energy up to the year 2030, since there
are large variations between previous forecasts. To solve this
problem, five exponential models are built. Computing the
model’s parameters is based on the actual consumption in the
period from 1989 to 2018 and applying the method of least-
squares with the aid of Excel, CFAPP, and xuru software. A
comparison between the four models is performed based on four
measures; the Sum of Square Residuals (SSR), the coefficient of
determination (R?), the Bayesian Information Criterion (BIC),
and the absolute difference between the forecasted and actual
consumptions for the year 2019. The best models are the
exponential model with fractional exponent and the logistic
model. These model are tested for sensitivity and significance
and they passed the tests. The average of the two models is used
for forecasting the consumptions for the period from 2019 to
2030. The forecasted consumption is 4800 TWh in the year 2030.

Keywords: Forecasting, PV-solar energy, Exponential Models.
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() gale
dadd) Apu) g Madl) aladiiaaly Al 3 yib B 4y Luital) eDlgia) o(8) Joan
t y oy
3l Mgiay! 4 Luttal) aidgiuy)
a3l (o) gisall gisadl gsall zisall zisall
Ja¥ A KA &l EE
1 0.001 0.0000 0.0000 0.0001 | -0.7532 0.0000
2 0.002 0.0000 0.0000 0.0002 | -0.7531 0.0001
3 0.002 0.0001 0.0000 0.0003 | -0.7530 0.0001
4 0.003 0.0001 0.0000 0.0005 | -0.7528 0.0002
5 0.004 0.0002 0.0000 0.0007 | -0.7525 0.0003
6 0.005 0.0003 0.0000 0.0012 | -0.7520 0.0006
7 0.007 0.0006 0.0000 0.0019 | -0.7512 0.0010
8 0.009 0.0010 0.0000 0.0031 | -0.7498 0.0017
9 0.011 0.0017 0.0000 0.0051 | -0.7475 0.0028
10 0.014 0.0030 0.0000 0.0084 | -0.7439 0.0048
11 0.017 0.0052 0.0000 0.0138 | -0.7378 0.0082
12 0.022 0.0090 0.0000 00227 | -0.7279 0.0140
13 0.031 0.0157 0.0000 00373 | -0.7117 0.0238
14 0.048 0.0273 0.0000 0.0615 | -0.6852 0.0405
15 0.064 0.0475 0.0003 0.1012 | -0.6418 0.0689
16 0.076 0.0826 0.0016 0.1668 | -0.5707 0.1173
17 0.084 0.1436 0.0068 0.2748 | -0.4543 0.1995
18 0.095 0.2498 0.0251 04528 | -0.2636 0.3395
19 0.114 0.4345 0.0806 0.7461 0.0485 0.5776
20 0.152 0.7558 0.2305 1.2293 0.5597 0.9827
21 0.279 1.3146 0.5965 2.0257 1.3968 1.6714
22 0.701 2.2865 1.4162 3.3380 2.7675 2.8419
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23 2.61 3.9769 3.1185 5.5005 5.0121 4.8297

24 3.595 6.9171 6.4298 9.0640 8.6875 8.2006

25 8.374 12.0310 12.5117 14.9360 14.7061 13.9033
26 23.512 20.9256 | 23.1309 24.6122 24.5615 23.5120
27 43.6 36.3963 | 40.8603 40.5570 40.6996 39.5924
28 66.2 63.3046 | 69.3042 66.8316 67.1259 66.2000
29 117.8 110.1066 | 113.3427 | 110.1281 | 110.3988 | 109.4111
30 177.5 191.5101 | 179.3844 | 181.4739 | 181.2581 177.5000

Slalsl) : juaal)

y=0.001 = y=0 Jlaiu) a3 dylua ol sal ik ke

1(Y) Gala

gisalll t il yitall (B At i dagll § aulill jadall (& A adl ad o(0) Jgaa
sl ) 93 )

t y At t+At Y+AY Ay
1 0.0000 0.1 11 0.0000 0.0000
2 0.0000 0.1 21 0.0000 0.0000
3 0.0000 0.1 3.1 0.0000 0.0000
4 0.0000 0.1 4.1 0.0000 0.0000
5 0.0000 0.1 51 0.0000 0.0000
6 0.0000 0.1 6.1 0.0000 0.0000
7 0.0000 0.1 7.1 0.0000 0.0000
8 0.0000 0.1 8.1 0.0000 0.0000
9 0.0000 0.1 9.1 0.0000 0.0000
10 0.0000 0.1 10.1 0.0000 0.0000
11 0.0000 0.1 11.1 0.0000 0.0000
12 0.0000 0.1 12.1 0.0000 0.0000
13 0.0000 0.1 13.1 0.0000 0.0000
14 0.0000 0.1 14.1 0.0001 0.0000
15 0.0003 0.1 15.1 0.0004 0.0001
16 0.0016 0.1 16.1 0.0018 0.0003
17 0.0068 0.1 17.1 0.0078 0.0010
18 0.0251 0.1 18.1 0.0283 0.0033
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19 0.0806 0.1 19.1 0.0899 0.0094
20 0.2305 0.1 20.1 0.2545 0.0241
21 0.5965 0.1 21.1 0.6528 0.0563
22 1.4162 0.1 221 1.5374 0.1213
23 3.1185 0.1 23.1 3.3619 0.2435
24 6.4298 0.1 24.1 6.8895 0.4597
25 12.5117 0.1 25.1 13.3340 0.8223
26 23.1309 0.1 26.1 24.5333 1.4024
27 40.8603 0.1 27.1 43.1528 2.2925
28 69.3042 0.1 28.1 72.9134 3.6092
29 113.3427 0.1 29.1 118.8363 5.4937
30 179.3844 0.1 30.1 187.4974 8.1129
Slaldl ; jaaal)
el tJiuall pitall (B AL S Aa P ) Ladall (B AP A b i(7) don
(s sll)
t y | At [ t+At | J+AY | AP |t y At | t+At | P+AY Ay
1 |0.0000 01|11 | 0.0000 | 0.0000| 16| 0.1173 | 0.1 | 161 | 0.1237 | 0.0064
2 | 0.0001|01|21 |0.0001 | 0.0000 |17 | 0.1995 | 0.1 | 17.1 | 0.2104 | 0.0109
3 | 000010131 |0.0001|0.0000 18| 03395 |0.1] 181 | 0.3581 | 0.0185
4 | 0.0002 | 01|41 |0.0002|0.0000 19| 05776 | 0.1 | 19.1 | 0.6092 | 0.0315
5 | 0.0003 | 0.1 | 5.1 | 0.0004 | 0.0000 | 20 | 0.9827 | 0.1 | 20.1 | 1.0363 | 0.0536
6 | 0.0006 | 0.1 | 6.1 | 0.0006 | 00000 |21 | 16714 |01 | 211 1.7625 | 0.0911
7 (00010 |01]71 |0.0010 | 00001 |22 | 28419 |01 | 221 | 29968 | 0.1549
8 [ 0.0017 | 0.1 | 81 | 0.0018 | 0.0001 | 23 | 4.8297 | 0.1 | 23.1 | 5.0926 | 0.2628
9 (00028 |01]91 |0.0030 | 0.0002| 24| 82006 | 0.1 | 241 | 8.6459 | 0.4453
10 | 0.0048 | 0.1 | 10.1 | 0.0051 | 0.0003 | 25 | 13.9033 | 0.1 | 25.1 | 14.6553 | 0.7520
11 | 0.0082 | 0.1 | 11.1 | 0.0087 | 0.0004 | 26 | 23.5120 | 0.1 | 26.1 | 24.7754 | 1.2634
12 | 0.0140 | 0.1 | 12.1 | 0.0148 | 0.0008 | 27 | 39.5924 | 0.1 | 27.1 | 41.6966 | 2.1042
13 | 0.0238 | 0.1 | 13.1 | 0.0251 | 0.0013 | 28 | 66.2000 | 0.1 | 28.1 | 69.6540 | 3.4540
14 | 0.0405 | 0.1 | 14.1 | 0.0427 | 0.0022 | 29 | 109.4111 | 0.1 | 29.1 | 114.9473 | 5.5362
15 | 0.0689 | 0.1 | 15.1 | 0.0727 | 0.0038 | 30 | 177.5000 | 0.1 | 30.1 | 186.0429 | 8.5429
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