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Prediction model for economy-driven provincial natural gas load in China

DU Xueping"’, LANG Zhikai', LIU Menglin', WU Jiangtao'
1. School of Energy and Power Engineering, Xi'an Jiaotong University; 2. Beijing Enterprises Group Company Limited

Abstract: In order to reasonably establish the objectives and compare the potential of development in provincial natural gas planning, innovative
exploration was carried out for the natural gas load prediction model. Through data classification, correlation analysis and benchmarking
analysis with the developed countries, the medium- and long-term prediction model of economy-driven provincial natural gas load in China
was established by the surface fitting method. Meanwhile, the three-dimensional coordinate system of natural gas consumption potential, GDP
and primary energy consumption was drawn. Ten southern provinces (municipalities directly under the Central Government) were selected as
the research subjects to quantitatively analyze the natural gas consumption demand in 2030. The results indicate that there is a strong demand
for natural gas in the future. Under the scenario of a compound GDP growth rate of 5%, the total demand for natural gas in the ten provinces
(municipalities directly under the Central Government) will reach 3 155X 10° m® in 2030, which is 2.5 times that of 2021. Among them,
Guangdong Province and Hunan Province have the largest absolute increase and the highest growth rate of consumption, respectively. Generally,
the research results could provide reference for the market regulation and development of natural gas. (9 Figures, 7 Tables, 23 References)
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Fig.1 Current situation of natural gas market consumption in
China from 2010 to 2021
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Fig.2 Natural gas consumption curve of various provinces
and cities in China from 2005 to 2021 (excluding Hong Kong,
Macao, Taiwan and Tibet)
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Fig.3 Bubble chart of natural gas consumption in some
provinces (municipalities directly under the Central
Government) of China
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Table 1 Natural gas consumption data of ten southern China’s provinces (municipalities directly under the Central Government)
and some developed countries from 2015 to 2021

BIBEEETT I 5y AR IR ARSI BB/ (10° m™)

RIEE K 2015 2016 2017 2018 2019 2020 2021
i 77.41 79.04 83.23 93.49 99.40 94.84 98.35
L 165.02 172.73 237.69 276.21 288.06 280.38 302.92
L 80.35 87.78 104.93 134.91 147.20 142.48 179.88
T 34.83 39.18 44.37 53.01 59.64 67.13 60.98
giges 45.38 48.55 50.16 51.92 52.77 52.18 61.53
YLVG 18.02 20.04 21.73 25.93 26.96 27.81 37.60
B 40.26 41.50 49.96 62.70 68.46 61.40 71.00
biile] 26.51 28.32 26.98 30.47 32.90 40.21 48.60
IR 145.16 167.79 182.38 190.64 206.18 274.36 340.98
piEaEs) 46.00 41.29 43.45 44.27 16.15 50.03 55.63
L 430.41 405.83 436.62 428.38 447.66 445.30 407.52
(3Es| 905.30 871.13 892.83 858.51 877.38 848.85 769.54

[iiEZiva 338.99 324.90 359.74 314.97 317.12 291.22 285.44
e ] 769.48 730.30 776.86 785.66 785.49 806.74 720.45
H A 1036.22 1041.28 1081.23 1157.08 1169.86 1164.17 1187.18
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Table 2 Primary energy consumption data in ten southern
China’s provinces (municipalities directly under the Central
Government) and some developed countries from 2015 to 2021

H/E AR IR B 0 — KR #1071
L S.7 —
Ik E 2015 2016 2017 2018 2019 2020 2021

#0319 328 334 337 342 325 342
I 890 913 9.25 925 951 957 10.60
WL 5.74 594 6.15 6.35 6.56 7.23 7.79
360 372 381 389 4.07 430 448
Gt 348 351 369 383 401 4.07 445
I 246 255 263 272 284 287 3.01
WAL 454 465 474 489 506 477 5.33
L] 4.24 433 445 454 468 477  4.95
J7Z& 881 9.3 945 975 998 9.89 10.54
HE 056 059 061  0.64 067 0.67 0.70
bEE| 940 884 9.83 10.04 9.86 9.92 10.10
fEE 1262 1235 13.29 13.64 13.99 13.82 13.58
wPEF 559 518 571 588 580 571  5.65
b [F] 717 7.05 784 805 808 811 820
HA 1771 1712 1847 1894 19.03 18.79 19.05

3 2015—2021 FHEREF 10 ME/EEHRIT ZKIEER
GDP #i#Es
Table 3 GDP data of ten southern China’s provinces
(municipalities directly under the Central Government) and
some developed countries from 2015 to 2021

ANFEAEA GDP/ (107 J6)

B
T Koy
sikE%x 2015 2016 2017 2018

2019 2020 2021

i 2.69 299 329 360 3.80 3.87 4.32
L5 713 774 859  9.32  9.87 10.27 11.64
WL 435 473 524 580 625 646 7.35
G 238 2.63 297 340  3.68 3.87 4.30
gyt 2.68 296 3.38 3.87 4.23 439 4.88
ANl 1.68  1.84 202 227 247 257 296
biB[d 3.03 334 372 420 454 434 5.00
biilea] 285 3.09 338 363 399 4.18 461
I %R 747 822 916 9.99 10.80 11.08 12.44
bEa) 0.37 041 045 049 053 0.55  0.65
WEE 1895 17.95 1876 18.38 17.44 16.38 15.20
f\IF  27.25 2625 26.63 2645 24.83 23.03 20.93
PEEEAF 920 884 959 944 885 818 747
WEE 2056 18.68 19.52 18.70 17.71 17.40 18.25
A4 31.85 34.82 35.04 32.89 32.90 32.81 27.34
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Fig.4 Bubble chart of natural gas consumption in some
southerm provinces (municipalities directly under the Central
Government) of China and some developed countries
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Table 4 Coefficients and errors of binary quadric surface
fitting equations

R RAHE bRtz
2, 99.35 21.35
a —97.63 11.34
b 75.45 5.19
¢ 8.79 1.68
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Table 5 Statistical comparison of binary quadric and binary
linear fitting equation solutions for natural gas consumption

o B B RE
mea it megE N SRR AR

T/ ¢ 105 99 3653 361638 0.970
ik 105 102 5653 576 646 0.951

KAV /(108 m®)

3000
00
33 2500
2 4000
& 2000
= 2 500
= oW 47 1500
“';i | 500 L1000
Z 1000 500
T 200
5 ’
50
N\,

2 G . ,
> o i [E I 4 / LA T
E5 RASAETN_TREEMEAE
Fig. 5 Binary quadric surface fitting diagram for prediction of
natural gas load
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Fig. 6 Comparison of predicted and actual natural gas
demand in ten southern provinces (municipalities directly
under the Central Government) of China (2021)
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Fig. 7 Regression diagram of energy intensity of some
developed countries (2015-2021)
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&6 T[E GDPESEKETHERFERRAS 2030 &£
SEREMET 2021 FHITIESE TNLERT
Table 6 Predicted results of China’s provincial (southeastern)
natural gas volume in 2030 and its absolute increment relative
to 2021 under different GDP compound growth rates

o 2030 SER & 2030 LEAHXT T 2021 4E4E %)
THRME/ (10° m®) WE/(10° m”)

T
3% A% 5% 6% 7% 3% 4% 5% 6% 1%

L 221 233 246 261 277 122 134 148 163 179
Y75 480 523 571 625 685 177 220 268 322 382
T 320 343 369 398 430 140 163 189 218 250
w220 232 245 260 276 159 171 184 199 215
MEE 238 252 268 285 303 177 191 206 223 242
JLPE 180 188 196 206 216 142 150 159 168 178
WAL 242 256 272 290 309 171 185 201 219 238
I 230 243 257 273 291 181 194 209 225 242
JU4 512 560 612 672 738 171 219 271 331 397
WFE 116 118 119 121 123 60 62 64 65 67

®7 AFEGDP ESHEKETHERAFERRRS 2022—
2030 FEAEBKES 2030 FHEXTT 2021 FIZAELKTTN
HRE
Table 7 Predicted results of China’s provincial (southeastern)
natural gas compound growth rate from 2022 to 2030 and 2030
relative to 2021 under different GDP compound growth rates

2030 AN T 2021 45

KA

3% 4% 5% 6% 7% 3% 4% 5% 6% 7%
E¥#E 94 101 107 115 122 22 24 25 27 28
7% 52 63 73 84 95 16 17 19 21 23
WL 66 74 83 92 102 18 19 21 22 24
2 153 16.0 16.7 175 183 3.6 3.8 4.0 43 45
WA 162 17.0 17.8 186 194 3.9 4.1 43 4.6 4.9
P8 19.0 19.6 20.1 208 214 48 50 52 55 57
Wdb 146 153 161 169 17.8 34 3.6 3.8 4.1 44
W 189 19.6 203 21.1 220 47 50 53 56 6.0
J°A 46 57 67 7.8 9.0 15 16 18 20 22
e 85 87 88 9.0 92 21 21 21 22 22
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Fig. 8 Bubble chart for prediction of natural gas load in some
southern provinces(municipalities directly under the Central
Government) of China (2030)
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Fig. 9 Natural gas consumption prediction of some southern
China’s provinces (municipalities directly under the Central
Government) in 2030 (GDP compound growth rate 5% )
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