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ABSTRACT

This paper respectively analyzes and states from the supply and demand
space distribution, energy transport flow directions and regional
transportation load; through the comparison of area output and
consumption, analyzing the transport balance of the five conventional
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energies respectively, studying the overall transport directions of each
energy, the energy scheduling input and output attributes for all of these
seven large regions; accomplishing each kind of energy interregional
transportation load analysisby calculating all thetransforming volume of
each area, respectively ascertaining the high load transportation areas,
and then putting forward the developmental suggestions to the
construction of China’s regional energy transport channel.
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INTRODUCTION

Chinacoversavast region with anextensiverange
of theenergy distribution, and many areasarerichin
energy production, but dueto theinfluenceof thelocal
energy demand, it ishard to judgethe external supply
capacity through the outputt™™. Thiscandirectly influ-
encethe construction force and the devel opment di-
rection of the energy transport channel, which isthe
basisand guaranteefor the policy research. According
to the characteristicsof regionsand energy supply and
demand, Chinacanbedividedinto sevenlargeregiong?.
They respectively are: the Jing-Jin-Ji region, the Shanxi-
Shaanxi-Inner Mongolia-Ningxiaregion, Northeast
China, East China, Centra China, Southwest Chinaand
the Xin-Gan-Qing region. Theenergy production and
consumption attributesof thesesevenlargeregionsare

different. Thecurrent five conventiond energiesin China
areraw cod, coke, oil, natural gasand el ectricity.
China’sconventiona primary energy resourcesare
mainly distributed intheunderdevel oped west and north
parts. According to therelated department statistics,
by theend of 2012, 892.3 billion tons of conventional
energiesweresaid to be standard coal, whichincludes
codl, ail, natural gas, water and electricity proportion
were respectively 84.5%, 4.2%, 4.1% and 7.2%; and
most of the coal resourceswere centralized in Shanxi,
Shaanxi, Inner-Mongoliaand Xinjiang, and took up over
70% of thetotal nationd reservesd. Oil and natural gas
resourcesweremainly distributed inthenortheast, north
China, and northwest and onthe sed”. Calculatingin
accordance with the expl oitabl e economic capacity,
more than 60% of the water resources were concen-
trated in'Yunnan, Guizhou, Sichuan, Chongging and Ti-
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Withregard to China’scurrent fiveconventiond en-
ergies: raw cod, coke, ail, natura gas, and el ectricity,
energy supply and demand of different regionscan be
further confirmed by theandysisof nearly fiveyearsof
regional average proportionsof production and con-
sumption. Through the dataanalysis, we can seethat
the energy supply and demand of different regionswas
different concerning typesand quality. Thetop three
regionsof the proportion of coal production are: the

Jin-Shan-Meng-Ning region, East Chinaand South-
west Ching; and thetop three onthe consumptionratio
are: East China, the Jin-Shan-Meng-Ning region and
the Mid-southern China. Thetop three on the propor-
tion of coke production are: the Jin-Shan-Meng-Ning
region, East Chinaand the Jing-Jin-Ji region. Thetop
three on consumption ratio are: East China, the Jing-
Jn-Ji region, theJin-Shan-Meng-Ning region. Thesup-
ply and demand situation of the other energiesisshown
by TABLE 1.

TABLE 1: Regional ener gy production and consumption aver ageproportion of recent years(%)

Attributes Raw Coal CokeCrude Oil Natural GasElectricity Total Energy

Region

) - ] Production

The Jing-Jin-Ji Region )
Consumption

] ) o ) Production

The Shanxi-Shaanxi-Inner Mongolia-Ningxia Region )
Consumption

Production

Northeast China )
Consumption

Production

East China )
Consumption

Production

Mid-southern China )
Consumption

Production

Southwest China )
Consumption

) ] ) Production

The Xin-Gan-Qing Region )
Consumption

460 1287 1207 3.74 7.52 6.47
10.34 20.14 954 9.54 9.99 10.93
4440 38.62 9.51 15.03 13.20 38.52
1793 1582 4.22 4,22 10.02 14.67

9.03 838 36.46 10.28 8.26 12.76
12.02 1125 26.55 26.55 9.65 13.93
1402 1690 16.78 3.21 3141 14.91
2723 2431 3289 32.89 32.35 28.05
1177 1037 10.75 1231 2419 11.68
1841 1404 16.89 16.89 24.25 18.36
1208 1067 011 30.01 11.23 10.39
1005 1148 0.50 0.50 9.53 9.40

410 219 1431 25.42 4.18 5.27

357 296 941 9.41 421 4.66

TABLE 1 showsthat al seven of theregionshave
certain producing capacity. Intheory, they candl beusad
asenergy supply bases. However, another important fac-
tor cannot beignored: whileeachregionhastheahility to
supply and a so has consumption demand, even for most
regions, the need isfar morethan the supply capacity.
Thismeansthat they need toimport energy from other
regionsto ensurethe balance. Thereal meaning of the
energy supply basecan carry ontheexterna output on
thebas sof itsown region’senergy demand. Therefore,
aregion’senergy transport attri butes can bedetermined
by thedifference (the positiveand negative numbers) of
itsproduction and consumption ability. Supposingthere
isno unreasonabl e phenomenon of energy backward
transportationintherea production, namely, theenergy
consumption gap of aregion can bereplenished by ex-
ternal import after al thelocal production of energy is
used up. Thenthedefinition can bemade: thedifference

of aregion’senergy consumption volumeand produc-
tionvolumeisitsregiond trangport volume. If itisnega:
tive, it meansthat theregiond energy consumptionisless
than productioninthisregion, soit hastheability to sup-
ply energy to other regions, making thetotal transport
atributeexport. Conversdly, thetotd trangport attribute
would beimport. Accordingly tothis, theregiond trans-
port volume of different kinds of energy can becalcu-
lated and their transport attributeswill beknown. Just as
TABLE 2 shows.

After calculating nearly fiveyears of energy trans-
port volume of different regions, it can befound that
most number are positive, showing that though most
areas havetheability for energy to produce. They still
cannot meet their consumption demands, only toreach
abalance of supply and demand from external prov-
inces. Of these, only the transport volume number of
the Jin-Shan-Meng Ning region is negative, not con-
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cerning singlevariety energy or total energy, namely,
thisregionisinan output state. It meansthefive con-
ventional energy coal, coke, oil, gasand eectricity in
thisregion on the basis of meeting its own demands,
can alsorealizethe energy supply for external prov-
inces, which provesthat thisregionisatrue energy-
supply base. Thisdataal so providessupport for fur-

ther proof to show that the Jin-Shan-Meng Ning region
isChina’sleading energy supply base. Inaddition, the
energy transport of coke, natural gasand eectricity in
Southwest China, and the energy transport of natural
gasand dectricityinthe Xin-Gan-Qingregionareina
state of output too, which showsthat theseregionsare
bearing atask of supplying theexternal provinces.

TABLE 2: Energy transport volume of each region in recent year s(hundred million tonsof standar d coal)

Cat JingJinJi JinShanMeng North East Southern Southwest XinGanQing
or
egery Region Region China  China China China Region
Transport
7.57 -23.37 4.35 20.57 11.02 0.16 0.14
Raw Codl Volume
Attribute Input Output Input Input Input Input Input
Transport
1.06 -3.36 0.14 0.77 0.18 -0.15 0.07
Coke Volume
Attribute Input Output Input Input Input Output Input
Transport
) 0.29 -0.22 1.78 6.45 2.8 0.15 0.35
Oil Volume
Attribute Input Output Input Input Input Input Input
Transport
0.39 -0.27 0.08 0.7 0.31 -0.12 -0.88
Natural Gas Volume
Attribute Input Output Input Input Input Output Output
Transport
o 0.58 -0.74 0.1 0.39 0.19 -0.45 -0.02
Electricity Volume
Attribute Input Output Input Input Input Output Output
Transport
Tota Energy 11.2 -24.7 7.94 34.56 19.16 271 1.75
Volume
Volume ]
Attribute Input Output Input Input Input Input Input

According to the energy transport propertiesand
thetotal transport data, the main supply situation of
energy can befurther defined. Throughthe research of
theregiond energy trangport volumeindex, wecan know
the energy transport attributes. At the sametime, the
absolutevaueof theindex isreflecting the actua trans-
port volumein each region, thispart of energy may be
transferred from or to other provinces. No matter what
attributeit has, it isrealized by theinternal transport
sysdem. Therefore, thisindex ishdpful for sudyingtrans-
port load conditions of each region. Theabsolutevaue
of thedatafrom TABLE 2, we can get theinterregional
transport volume; after collecting thisvalueof all the
regions, we can get the national interregional transport
volume, theratio of thistwo numbersisthe proportion

of theinterregiond trangport volumein oneregion takes
up of thewholenation’s, which reflectsagenera Situa-
tion of the proportion of theregion transportation |oad
energy.

Theregionswith high transport |oad of different
kinds of energy can be confirmed by anayzingthere-
giona distribution proportion of energy. Making clear
of different regionsof thetransport load and flow can
provide ascientific and accurate decisionfor devel op-
ingtheregional energy transportati on system construc-
tion. Therefore, ranking and anayzing theregiond trans-
port load of different kindsof conventiona energy can
determinethe high load regions of different kinds of
energy.

According to the above analysisof energy region
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supply and demand situation, transport attribute and
transport load, wefinally make surethetotal trans-
port flow of thefive conventional energy, the energy
transport attributes of import and export in different
regions and find out the regions whereiswith high
transport load of different kindsof energy. Theabove
analysisresults are benefit for usto raise pertinent
advicesfor regional energy transport channel devel -
opment.

First, both developingtherailway and electricity
net of theJinShanMengNingregion

At present, the Jin-Shan-Meng-Ning region hasd-
ready been themain supply base of coa and ectricity
in Ching, thefluency of energy externa transport deter-
minestheeffectiveredization of thebaseguarantee. As
atraditiona energy transport way, railway hasthe ad-
vantages such ashigh safety degree, large capacity, and
low cost, low pollution and no weather restriction; we
should continuetoincreaserailway constructionforce,
especidly theenergy lineconstruction.

Inaddition, asanimportant dectricity supply base,
theexternd trangport ability of the Jin-Shan-Meng-Ning
regionisasoequally important. Electricity generation
iscons dered as one of the best energy usages of codl,
the coa and e ectricity conversion rateranksonly sec-
ondto coal to gas. Especialy when extra-high voltage
el ectric power transmission techniqueishigher and
higher, energy in situ transformation can beredized by
developing anew effective and clean coal eectricity
generationtechnique. Therefore, for the current Situa-
tion, whileacce erating the devel opment of energy rail-
way specid line, we should increasetheregional elec-
tricity-generation proportion and energeticaly promote
theaeria transmissionline construction of extra-high
voltagee ectric network.

Second, greatly promoting the natural gas pipe-
lineconstruction of the XinGanQingregion

We should makesurethat theten gaspipeineswith
atotal length as 1,441 kilometers can be successfully
invested during the “Eleventh Five” period, andinthe
following tento twelve years, an aim of constructing
350 thousand kilometers natural gas pipelinescan be
realized, to ensuretheflexibletransport and theforce-
ful guarantee of thenatural gaspipdinenet.

Third, diversified guaranteeof energy transport
in Eagt China

East Chinaisamain consumption region of energy
in China, theinterregiond transport volumeof thecod,
coke, oil and natural gasof thisarearespectivelyison
thetop three. Therefore, diversified guarantee of en-
ergy supply should becarried out in East China.

Besides, East Ching, as China’'smost |eading eco-
nomically devel oped region, should quicken its pace of
building oil and gas pipelines and improving the sup-
porting station facilities, dueto ahugeoil and gascon-
sumption. Different from other sepssuch asoil andgas
expl oitation and devel opment, pipelinetransportation
requiresan overd| layout of nationd pipenetworksand
involvesunified deployment, coordination and manage-
ment, in order to avoid duplicate construction such as
thewaste of manpower and materia resources. There-
fore, itisessentia to establish aunified management
organization inimportant areas of densepipe networks
such as East Chinaand South China, in particular es-
tablish maintenanceand repair systemsto ensure con-
tinuousoperation of pipenetworksand redizeresource
sharingeffectively.
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