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Provincial evaluation and cluster analysis of environments for

gas distributed energy system development in China
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Abstract: The gas distributed energy system (GDES) is becoming a new and important field of clean energy utiliza-
tion. Considering different environmental characteristics according to local conditions is an important premise for the
orderly promotion and healthy development of GDES. It is necessary to establish a systematic and scientific index sys-
tem to evaluate and compare GDES in different regions. This paper identified the influencing factors of GDES devel-
opments through a literature review. Total 16 quantifiable indicators were concluded from 4 aspects involving resource
conditions, energy environments, economic environments, and social environments. An evaluation index system of
regional GDES development environments is established. Then, a combined weighting determination method was ap-

plied to evaluate and rank the GDES development environments of 31 provincial administrative regions in China. Ac-
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cording to the evaluation results, the development environments were divided into five categories, and the differences

in resource conditions. energy, economic, and social environments were compared. According to the different envi-

ronmental characteristics of the five categories, a series of development strategies was suggested.

Key words: gas distributed energy system; development environments; provincial comparison; comprehensive evalua-

tion;cluster analysis
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Table 1 Analysis of GDES development environments in different regions
K& FEW A AN [R) b X 1 4 7Y 7 75
o ) YRR ST A A] Reff i w0 2B P A PR D R =M X B R Z R
B TR DR TR H1 A0 i At 1z 020 B R VSl ol B X b 5% R 1 = )R] I R R AR S A A
[ I LR s SR Y bl NER 220 e i PN il
PR (RO TR R X RE I J ‘Iﬁ; )Dﬁxﬂﬁii’(ﬁﬁ%ﬁk’#* /\ﬁE’Jﬂ;Hm UJ%C*YWJTHU?H%;E’J
LAEVE/RYEIH L OREE: SRS By ] S ZRE SR 0
LA e /HE S50 R A pe R PETIR LA SRS v
I A TR AR Y R A A AR TR L
. AV A AR SRR L AT R R 22 R R R IR R A, B N 48 R AL AR O 5 SRR A4 A SRR IR 0L E A R
AR T G H o . R i ] R
‘ o . o 24 [ 25 O FE O R K VT DR b X T JE B HE R BT, Tl LRV T R S L el
A il 2 R el DX V4 ¥ L S 2 F 6 o U7 (98 B R RO B0 R i A AR AR D) . RIL&TF
el XY <RV 1 fn SQUIR TS, pA A (2 ). IRYLZ YT
METRIRAL VRO SFL M v s ”“b‘ﬁmfiﬁﬁ?:f*fﬁ;%%‘ %'if:;;ﬁﬁfﬁ‘ﬁ s, B 9:;"#%?:’? W:E@JXL‘L
PR AL e s P AL 33 Beasmsd, A, RIS il WS A5 KOG
WA RFURRA o s e DR R
- P ST F A RR IR AL 7 B L 8 AN (a4 R TR SRR, M REIRAIL 5 A B, HSE R R
se g ke T & . ) ) . . .
AP A U M XA S R R TR A R A R R R T 5
WRRL AR 5 Wi R AR o A PR E N I SL B 17 3, i B AT R 32 S s A VR T CO) WA R L I R A
KB RGBT s 7843 b PR TS A 2 ) 25 ) A 2>, = 0 ] RO A R R AR S 43 A =B T 1) 1 A% TR L
2V B X7 3% 5 0 A% 2K Z Re T L0, Ty AR AR 45 Ik A R T S SR AT AR ) BT SR A AR
AR X s T RE M AR FL I B R AR ALY = R ARB B 2 B IR R U2 4R S X L i R M S %
BLH A 2 b 4 == X A0 g 803 AT 3 R A U T 42 32 1 A 9 R R e
A S IR R )02 X R AR DY 1] e U8 25 A O A A A R O T bR TR RS TR DAY 5 4 I v
A 2R TR KR Y 3K B SR AR BRI KRR A BRI T AR o S B HLAL L SRR LA S
Mo I R AR IR K HEVE T AR R AR S 00 TR RE RRE A B 45 0L R R R 4 b o A 2 DR I AR AR
o T B A B A AL ARSI REL T LE PN BB TR IO 2% R R R 25 G B TR R e LR K Ak 12
T UL B BOR A I S A C S T R AR S A 2K RE VR R G Tl 4 i L2




AR T A R T A 2R AR RO AR U R IROT R RS 4 S R A0 b7 177

BEURAAT BB RARIRMBE N 1 . 25T, KR
oA ARE PRI H A AR T R AR 2 P
FEAR o AELRF T R AR e I 1 7 2 s X H AR R R AR
oA REIR T H I A A PR B

REVR PR 8 - K AR oA BB IR I JT 4 B4 RE I
BB APERE TR . I F T & RLAT & RETR ™ M A3
i R R AR 2R

ZeTFIREE R KRR A 2R TR 4 B A i K
AT E B AR WA B SRR AR 5 E R i # K
XFEe

A2 FRET K IR A0 Ai KRB IR T A B 4 1 Rk
B P LA, 45 3 XK TR B B R TR 3 DA R T O
9 R SRR AT VHORHE ) K MUV 9 Bt R At

2 JFEMBIHN SRR R R A
X4 DX TR 44 43 10 2 B U5 F 2 B 58 2 IF 43 47

RS R E R DIV (R i o o TN R NN E X (S G
W], I 25 PR B AT AR AT L b A DR AR S A 5

REVRIT R BE PR PR An iR & L ANk 2 P, B2 4
B4 AMEN R B BE R S F BRI A B L R A (AL
PR AEMENJE 1Y 16 A48 A v n] 5 4R RE TR TH AN
IR FNRIR M A% K- by B 1] 48 AR HoAB 24 4 1E 1)
85

FARARIN BE 32 B LA DG e T o M . BUR
SRR 0-17 Z e VA 0 &5 R 0 B o AR
W

D) K AH GBS I3 o b S KRR o3 A U RE IR Y
5 BEVHE B W S KRR KRB IR 9 rh A I
JEE AL E R AR A A FRE PRI K R 1Y) 3 1] L
TR IR A A 2URE T L TR LA K A 0 B SR 5 A
07T 5

2) AR Hb DX S AL R T A USRI kL A
HOEBOR N AL 174, A WS 0748

3) BN Jr T B A0 SR AT A3, AR A M DXCBUR 3C
K geitE .

3 e 3 S T P s T LA/ 3 0 DR a5
B e BUR SRR K IO B W L

K2 WERRAHYH KGR LRI FNIEATK R

Table 2 Evaluation index system of regional GDES development environments
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Table 3 Data sources of evaluation indicators
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Figure 1 Weight of indicators
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Table 4 Evaluation results of GDES development environments for different region
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Figure 2 Multi level cluster diagram of regional

GDES development environments
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Table 5 The classification of GDES development

environments based on revised K-means method
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Figure 3 Characteristics of five types of GDES

development environments
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