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Phase Assessment Model for Power System Transition: A Case Study of Anhui Province
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Abstract: As a clean, efficient, safe and sustainable modern
energy system needs to be constructed, the power system must
be transformed more aggressively. The main issues of the power
transition of the provincial power system need to be analyzed,
considering the features of the regional power supply. The
adaptive development phase should be studied according to
local power system. Combining the key issues of the power
system transition in Anhui Province, three development phases
(steady development, coal transition and community energy)
are defined. The phase assessment model and the index system
involving economic, efficient and environmental aspect for
power system transition is proposed. And the benchmark phase is
selected to evaluate the degree of power system transition. Finally,

suggestions on the power system of Anhui Province are discussed.

Keywords: energy transition; power system development
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Fig. 1 Electricity demand mix and peak in Anhui Province
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Fig.2 Power source mix in Anhui Province
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Fig. 3 Evaluation index system for power system transition
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Fig. 4 Features of the power system in three phases
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Table 1 Evaluation indexes of power system in three phases

R REiﬁ%iﬁﬁ ﬂﬁm%%lifi_ﬁﬁ 1’%233&;!&_&*&& ﬁ%%ﬂ%&_ﬁ?ﬁﬁ E%‘éﬂ%‘liiﬁjl;_ \ %ﬁiﬁﬁﬂﬁw_ %ﬁéuﬂg{?&fﬁ

/10"75 /10"°75 /10"'55 /1078 WBEERE/10T . REEE/10T /10"°7T
kR 1.41 1.05 1.36 5.8 0 0 3.35
DL 1.69 2.33 1.03 5.82 1.12 0.68 6.71
FHIXEEUAR 2.12 1.27 0.85 5.89 1.65 1.37 13.3
wng o on CHER . REEOED ERSEIS sugmmmme,  WRMEEH et
Fafdk ke 1.2 55 23 10.5 70 0.03 5
LS/ Sun) 3 4.8 54 2.76 10.6 85 0.06 15
1 IX HEYR 6.5 57 332 10.8 92 0.12 30




52 EHEEREEKI Fat B
x2 BARGEEMRITMEERNE
Table 2 Weights of evaluation index for power system transition assessment
—ZRFEtR E ZZtgtn et iUE
Gk 0.437 oo Ty Ty Toass Tz Ty, Togs Toct £0.251,0.194, 0.055, 0.091, 0.107, 0.034, 0.136, 0.132}
&S 0.458 o I I, I, 1} {0.19, 0.286, 0.135, 0.187, 0.202}
PRI 0.105 {Ic} {1}

MR ) B G R BRI A (A2 — SR hr Y
R A K EH B — SO IR R A (. k3
B

*3 BTERMERH—RITGEIEREGS
Table 3 Comprehensive values of the first-level evaluation index
in three phases

REME EAIES IR EINEES
Fafi kg 0.055 0.937 0.029
Wik 0.558 0.474 0.15
FEIX BT 0.784 0.274 0.3

FLFPAM-PST, MRIEFR3IHAS[F RE IR Y B — 2
TG H, FAETHEIME R AT IR, JOR MG
FRARAE R thde bR, THR3A KR B DEARR,
WMFAFR .

®4 N REMBEKIDEAZE
Table 4 DEA efficiency in three phases

EEME RELE it i X EETR
DEARH 0.554 0.73 1

HR4TH, BEE R RGN L RRIIEA,
DEARCRZ WAL, LI REIR B DEATTAL 45 R
1, DEAGR, R RGN R ISR -
Feafd & R AR e o U ) BCRAE /N, BIJEDEASS
s, HohRafd g BB, DEA XA R fRAENCRR
—2f, HEEREBASRNET SRR, HEEA%
JEREVRALR M. R EC L IAE . BEVRIE SO B R B K
Ji&, BOHR T AR A

Y DEARCE N LR TR B, BIAE X RE IR & By
B BRI R BB B, Xt AR S h RS RE TR Kk
PR, AT ABEUR LR SEC R AL BEIETE SR 1Y
HeFE AT SR ABERZR, T2 IRAEIR & RAT
FE R [P R AR Bl 2 0 0

1) RRIEALR 2 425 1

AT, XT3 REIRB B, AL REVR & JE B
BER, BARAES K B L A e e Y55 ek, H
T ORREIR AL N 78 2, — R AE BRI E n mT P A
AelRfEwE, JEE AT BOEN T HA AR R
P s A B X R, BN AR =Sl
UL S TTE7 e IR e 0% | ok ke N VA 7 IO 8
IR FE A7 6

2) HRALRERSE 4 7 E

HR2AT A, RERARDT. REWMANGE ST brA
R, A3 0.251510.286, XTDEARLAHITAL $ M4
Ko @it RiERENBIMRER FHEFL HEX
REVE BT BE 1 66%, RETHANAE 1129 i+ X BE VR B BL 1)
69%. PHIL, TERGINATFAE REIREE PR A R, VARER
AR F B B i ) REGTHANRERE ST, W TR
TR BRSOmREIRI A M S 5 R R A

3) RRIRTE S = AO H

Y 2RI AT, — VKRB IR I FH 2 RN 2 s il U 1) FH
e hAER, WA IE. R, 3
BF, —KBEEFIHRM2ZE AR, (AL X AR IR H B
T 3 o A5 T 2% i i YR A A SR B I R SR 7
Jiti, FEor R T A REIE A IR

4 TEEBNRGERZENMN L

LEE ERA ) RGUA SR, BT PAM-PSTHL
TIVPAGF ) RGBT Be, i S48 0 A U P ) R
GEiE R 2B AT, BT PR LU 48
RIS

1) ZYE1E 22U R B, IREEAZ A P
I R G RIAFAE  IR) R

ZEA VAL I ) R GG B BN 22 2 22 )2 U2 i
FEAER IR, A7) 3Rk b i 5 2R R i & JR SR Ak
SN, LART ML P 3 L R IR S R R 2 TR A i
22, SN RGN K



Vol. 4 No. 1

RIS . BHRAIEINERITERELAT

LA #E /91 53

L RGEEIITT ST, LRI 2 Al A e
DAL, S R RETRAERLM . RO SR RETRIH
MBI, %, . d. AERREZ LGS
MUK, PR B A B N BE DAL A T e R I A
PG, K 1 REANR SR 2 Bt IR SR A
BB, DU 25 Y )7 20 2 B IR SF -

ORETEAENIM o 5 rbs BN ri o 7 rpt P58 1] Hit Ty L
RIS, P BUA LA RIG PR A BN, R
FFERBEBMAL, JF 78 Y R E A RTGTEGTIR; KA
BRI, AR B ST R BTRE TR AN
FEREARBR SR ERREIRZ — . i 2 RE IR P
MR, A R G A AR SRR

Qi BCH P4 . 2R A = AR, RIS X
HL PG 7 SREAS SE IR DU PR BRI ELAh, S DL I B I
=, FREARARGE S A Y [ 4 A A e

QREVRTF DL o i BE PRI S0 5 R ey L B I Y
ZIRMAEREE DL, A D THIEES, BURR I RGE
Ao NZFREIREMRM 2T, SRR umAEIR
B, KAFREIRIAME, e mBETA IR,

2) R AR RGE RGN, W R
G K o

R X g HEA I Sl AT R AR BEURIE A, AR
Fafh I A R R R QUSSR L
A RIEPE, PEr AL EARE ) QI BB
RO HLAL, RGN, AR, SRR RS
BRI TTRE Ty s OFZ 40 BAT RIABRE 1 A 76 K e 1 B8 UL
ARSI AL BIVR AR A (DTERBIEAL RN Sl
MRAEIATHR, BB TR B, R X Ry
R

3) MEREIR XA SR, LT
AT

i A REUR X B A A AR 6 S BT
BoE, SCIBSBOR . M E T sa P Ll Hras
PLIIAE, AT I RE IR B IR B P AR . RETRIX
BUE AR RS © XK AR B
BB F BRI 7 SRS, Uhigfe T
FTiAs I BE 42, B Z IR BEIRIL = . AR F
B R BCA R T IR REIREOAR . ol BRIL =,
e = BEURUR S, Al it DX R B I) B BT R & T

4) AN m R R, 3 AR A AR e 1
T

TEREIRE BTS2 F , ROV ey Ak At /Y
REEFRTY, JERETRFL A OB o 48 S R4 ] 2

mAERIRZ IO, IR & aefe. HIRETr XZebTrm
K, VR-M-fi Z4EREOUAIC B RE IR BT IR, BN
BA S E PRl e BE IR FLIC M Aol . F T3 2 ]
AT BRI LIR] 0 PR — R ST N R B
Al A BT SR B F T 8 R A BRI o X B ZE MR
TSRS RN W W5 A A BEASE ST
WRPEI AT, ST A DR, LWL
PR AL SR BER RO B, st
X R FRAT A M RS T e AR ) A BRI AN Ll
REALE] ;. RS TIRA M SRR A . 25
BREVRAZSS AR A RISUR, LARETR AN 5% 1
Wi, WA EE ARG AR HE REIRR 55 25
R S5 AT WA 1] 9 Ffy HE BEATIRBEAZ 0, SO 4L
REJR L IR AT -

Sk

[1] EFSBEIAIT. Reli & I TshiT ] (2014—20204)[R].
dent: M BEIMAIT, 2014,

[2] HEZEEREREZ, ERRIER. BElA ™ R 7% 5o Gk
(2016—2030) [R].Jbat: EFRKRENFZ, FEKEE)R, 2016.

[3 “FPOTE” WAL R AR A . A,
2020, 35(9): 52.

[4] GULAGI A, RAM M, SOLOMON A A, et al. Current energy
policies and possible transition scenarios adopting renewable
energy: a case study for Bangladesh[J]. Renewable Energy,
2020, 155: 899-920.

[S] EskIL, sk, KM, 4. HETRRIE ELIE M 52 e H
FEHERAM AR SHRE]. T RGEABIE, 2020, 44(4): 1-8.
WANG Yongzhen, ZHANG Ning, GUAN Yonggang, et al.
Inheritance and expansion analysis of research topics between
energy Internet and smart grid[J]. Automation of Electric
Power Systems, 2020, 44(4): 1-8(in Chinese).

[6] #R, Wk, BERE, A5 AP EAT AR RE IR AT 5t

A Bk B AR T 3 BT R ] A BRAE PR ELIC I, 2020,
3(1): 51-58.
LI Chen, GENG Liang, XIONG Yi, et al. Forecasting and
analyzing global carbon emissions based on econometrics
against the background of energy transformation[J]. Journal of
Global Energy Interconnection, 2020, 3(1): 51-58(in Chinese).

[71 s, BERE. BB REE L BUARIHRT]. 22BkiE
PRHEEM, 2020, 3(5): 518-525.

MIAO Zhongquan, MAO Jikang. A Study on the geopolitics of
energy in the era of electric power[J]. Journal of Global Energy
Interconnection, 2020, 3(5): 518-525(in Chinese).

(8] I RABC AR R BIREREIRE R A e (L nlk 55 %e ot
AR (20200 ) MR AL, 2020(10): 26-27.

[9]1 JZAE, BRWH, G, . ReiREE A rh R BT — 1k



54 2IREE

IR B AR

Fak 1

NRGHEARFED]. T EEVL TR, 2018, 38(7):
1893-1904.

ZHOU Xiaoxin, CHEN Shuyong, LU Zongxiang, et al.
Technology features of the new generation power system in
China[J]. Proceedings of the CSEE, 2018, 38(7): 1893-1904(in
Chinese).

[10] ASE. [ 5 36 E S AT e B R LR AT (0], E RS A
Z3%, 2016, 24(5): 1-8.

ZHU Tong. Comparison analysis on current energy transition
in Germany and the United States[J]. International Petroleum
Economics, 2016, 24(5): 1-8(in Chinese).

[11] BEHLL. REIEE BRI W B QIR TEE 285 ()], BHE

BRWFSY, 2019, 39(18): 25-31.
SHENG Chunhong. Institutional innovation of energy
transformation: German experience and enlightenment for
China[J]. Science and Technology Management Research,
2019, 39(18): 25-31(in Chinese).

[12] K A0, Al 4% VT i ML A 5E Re IR T BE AR [T]. BRIR
2018(Z1): 75-79.

[13] Z¥e 2%, Xbete, H%, % KIEREIRE I B 5 %)
FWFE[I). HEREWE, 2020, 42(9): 15-19.

JIANG Lingling, LIU Xiaolong, GE Qin, et al. Research on
energy structure transition countermeasures in China and its
trends[J]. Energy of China, 2020, 42(9): 15-19(in Chinese).

[14] EWeds, T¥, JHE8. T REUUH R A 3 B — U ) &
GEHOAR[D]. KR, 2020(9): 110-111.

WANG Xiaolei, WANG Tao, YIN Rui. China’s new generation
power system technology based on energy transformation[J].
Application of IC, 2020(9): 110-111(in Chinese).

[15] XI5 BEUFIECT S an s 57 T AR R 58515 BHOR A5 Y

BORBERBTFE[T]. W TAEEE 2019(6): 23-26.
LIU Zhao. Research on technical architecture of integration
of energy system and information technology under the
background of digital revolution[J]. Electrical Engineering
Materials, 2019(6): 23-26(in Chinese).

[16] ARZLA. T2 A5 H T B T iy Il R 6 70 O e S5 Mk 25 81
). AR, 2020(1): 20-21.

[17] PAN X Z, CHEN W Y, CLARKE L E, et al. China’s energy
system transformation towards the 2 “C goal: Implications of
different effort-sharing principles[J]. Energy Policy, 2017, 103:
116-126.

[18] £, FEPLIT, SCfm#k, 5. (LT P MIRE R A% ALY
DI BEUE M S5 BRSNS ()] i R g A Stk 2020,
44(16): 21-29.

WANG Yizheng, PANG Kaiyuan, WEN Fushuan, et al.

Regional energy pricing and management strategies for

promoting user-side energy transition[J]. Automation of
Electric Power Systems, 2020, 44(16): 21-29(in Chinese).

[19] X F, BRRREL, 26, 55 BETaeiif alnyd g d
B Hr 5 2], TP ER LR, 2020(7): 39-43.
[20] AL, REURH R P IR I REDR AV ASHE . RIS 3. 28

ST, 2020(6): 48-53.

[21] K, SEEZE. vp E W TR RAT Sy 16 B OGRS RT).
B RG ANk, 2020, 44(16): 1-11.

ZHANG Xian, SHI Lianjun. Future research areas and key
technologies of electricity market in China[J]. Automation of
Electric Power Systems, 2020, 44(16): 1-11(in Chinese).

[22] f 50, sk, R, SR SCB (EERUMED) HiR

T A R AR IR LI 015 S R R A4 (0], AR BRAE YR LK,
2020, 3(1): 34-43.
HOU Fangxin, ZHANG Shining, ZHAO Zijian, et al. Global
energy interconnection scenario outlook and analysis in the
context of achieving the Paris Agreement goals[J]. Journal of
Global Energy Interconnection, 2020, 3(1): 34-43(in Chinese).

[23] ‘LA TR R, LR RE “ =17 MKIR]. AL
TR, 2017.

[24] BRigig. I\ “Hkah” SEm “iFEsh” R TTgER . %
VI AT R R S B BRI AT QEERZD ).
P E L A A B, 2019(28): 22-27.

[25] HRZR BE IR A R 2 Bl oy R DA Al B IR 55 T 3508 7 L )
GRAT) fiFEREIWRR]. A8 EARBER SR, 2017.

[26] HUPPMANN D, GIDDEN M, FRICKO O, et al. The
MESSAGEix Integrated Assessment Model and the ix
modeling platform (ixmp): an open framework for integrated
and cross-cutting analysis of energy, climate, the environment,
and sustainable development[J]. Environmental Modelling &
Software, 2019, 112: 143-156.

WimBH: 2020-11-17; f&EIH#H: 2020-12-09,
YEH BT
KA (1972)5 B, A LA
0T, EBHER T e A AR
B (1977 8, #¥, #
¥, MEtAFH, 2T OAE
KMER, AR BATFTH., &
\ hEd. iBAEAEE, E-mail: ciwei.
gao@seu.edu.cn.
FRM (1987), ¥, #H+, T4
W, EBEFR Ty 6 A LA AR IR LR R T .

(UiE%REE  RF)





