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Abstract: [Introduction] Digital power grid is a brand new concept and the best bearing mode of new power system. In the digital
transformation, power grid enterprises are committed to constucting a digital power grid. Digital power grid is different from traditional
smart power grid. It is necessary to measure the development level of digital power grid from a macro perspective. Therefore, it is
necessary to build a new digital power grid comprehensive index to guide power grid enterprises to construct the digital power grid, and
analyze the shortcomings in the construction. [Method] Based on the analysis of the key components of digital power grid development
index, a digital power grid index evaluation system was established to select the core indicators of digital power grid. First, the key
indicators at all levels were weighted, and then a digital power grid development index model was constructed based on fuzzy theory.
[Result] Three power grid companies subordinate to China Southern Power Grid are selected for case study. The analysis results show
that the overall development index of digital power grid is not high, and there is broad development space in various fields other than
ontology security index. [Conclusion] Based on this method, the development status and future development trend of digital power grid
of power grid enterprises can be effectively estimated.

Key words: digital power grid; new-generation digital technology; fuzzy comprehensive evaluation; new power system; indicator system
2095-8676 © 2023 Energy China GEDI. Publishing services by Energy Observer Magazine Co., Ltd. on behalf of Energy China GEDI.

This is an open access article under the CC BY-NC license (https: //creativecommons.org/licenses/by-nc/4.0/).

Wi BEA: 2022-10-18 EEIEE: 2022-12-13
BEEWH: ERELHRIT5 ) et Mo R (2020YFB0906000); [ 5 SAF A& 1T 9% B “BEFH0T20 A 1 il 2 I A gidis b 5
5 il A BB AR S5 8 (2020YFB0906004)


https: //creativecommons.org/licenses/by-nc/4.0/

2 7 RETR A B

10 4%

YR — AR R O T RS |0 — 4
TolvFedin R, IF At 2 AT IR B &, MATRZ
TR B At TR % )z AR AR BT TRE
SERAGIACTT 5T, A 1 Aol AR $ 2 v 19 5507 Ak
TR, IFR ¥ T2l 55, B TAE SR 25 i 2
fili b S BB 22 U R K R, IR AR A A b B g B
AR R, 4Bk H g R R,
$RH “BRIAIE | e AT O Z R LUETRE IR 1K
(RBT L T R G o X D A H I Al i A J i B T
7T o AT R ) R GE, I LI AT S R
FIARSCBL, EREEH ATk i — 3 2 Rk o

HL I olk 23 S LA Sh B0 A e 2, i ok 27 4
RS GE R R THR AL A BE, I3 BT
W, LA R 1+ 7 D — AR RIS, 4fE SR fE
PR SRR BT R 2w DA TR LR R SE
5 BT L R LUBT — AR F BAR O B I 2R, LS
P 5T WA R, AL g 55— UE B
P28 it S, FESIOBTEAR 5 F7alk 55 | Alk B B
TRIE R, AN T i pL 10 Aol )3 BEAL KR, (2 #EIE
IHEA RIEVE JFRCrE A S5k IS
FEPERET R REIR AR S R, (AL G AN e L %
A AEE e m A B HL IR BT L R
R ) AR G R A7 3l T R R
SLUETREIC ERBH R A ) R . BT
J A HL D Al AE R I AR AT 55 .
P Al B S JEE T )y 3 22 A FISE A e 7 Ry 2 4
HOR . MEMAESIFE . B, /0T 5 BT
P 42 J 7K P i oA il A e K R T ) AT
HL I il 5 AR L R e e o, X B R
JEREHAT G B AP, F5 2 4 . 24k
JEE R0 FL R 255 AN AR TR, Ay L IR0 ol v B R
RIS

1T PN S0 R e BN B v ) e R 4 B A T
VA, AER PR G R G A D7 1500 B R K F- |
SR BB A B A D A ORI, B
& R RO AR G BOR 65 , BE IR M A LA X R
P ) A R AR AR, SRy T T WA K, SCRIR (3]
PSR T AT XS R R R 2R PR AR, S PR
Y- N N o i A S A N e o

i, TR R R BrE R HE PR T AL, 5T 2 9
WIZE5 PERIBIRL X A 00 52 A JEAT IS o 707 fE
HRL P B VA D T, SCK (4] AR ISR B FA I, 4%
MR AR B AR =AU R T
REFL DAY A9 = 4ERORL, If CR . BERESF 4R R
BRI SRR IR R o I SCHRES A LR,
A ASCEE AR, X R R H 000 A B ol W 0 ) A o
AR F, 190 J2 [ G R A 2 ¢ 0 5 e ) IN T 225K
SCHR [5] A2 53 M e 2k H 0 iR fe o € 8 L v I ) 258
RN R R | A fn B A B 5 L, 1
TR TS ARER L W B 255 PR R AR A B S Y A X
HRL IR (00 52 JRG AR S PR R S o ISR 2 98 7 4 i JA
SV PR S A S S, MR ORI | AL s AT AT
WA SR BLT T R R 2 (AR O 25 5 RN R B A
o TEFEFRMARR BEERE BT T L SR Rk B B
WPPO T35 o AETR U AR AL AR, SCRIR [6]
ST T I L A R A A, B AL
A, M TR R | SRR Z PR AR, 2T
PENREAY, B55 SXPREHE , DABCRE s IX R % R0 i
DX L AR K- AT 0 I I B, 45 H L AR £5
B RS, DA BRI B4R i R K
feft A AR

TEHL R AN PP 7 T8, SCHR [7) 26 7 2R T3
BYE, 38 H T I 00 R 20 U PR 3R A B AR
Tk, PR REFUR A TEA G PR, 2 T RIS
HJ7 ik, QUHT RS A f R R K BLR S PPN TR,
I3 PR RGP BAE 7% BRI BEXT
PR A A AR DX, O 1 AR H ) P o e T
PERURE, SCHR [8] WF5E 1 v 1 P X (b ] S
SRR R S, IR M 1 P SRR, EGR L £
PRI 2 S AN N R AR P SO DA Fi A
PRZ, B T HEPRAERE, $2 1 FIH] AHP Hl FCM 4855
TEAE U 71k o 1A Hofth 2 B TR
R NN T DA TR 7R 7 3 QRN A LTS RN
RETTRE ., W™ I Y i A
L A

3 SCHR— P8 732 RN v 1 ) 2 — A A
G — R MR TS AL, b AT FETE | LB
PREST . PR RTEE i B KU 5 2 x| ml g
PEAFHA )L, 1 75— 02 3 ) 32 B X e e
NS AT DR NN - S N (N /g S )



B

IS, A L TR BRI B0 R 0 A SR BT AG 3

AR PRPEAN PR 2R, S 5 0 P 17 R 64 4 ) 2 TS P D
PSR TE . Y& 2 B 2 BE AU M Al
AR IZS LTI REAL A FEWTFE I R/, B ik
ZXHRBERAE SRS L&

AR SCAE B A BT R HEAM L, K S 27 e
MZREIEI R R, W BE M . B & PEFN (S
PEATAE P S B i R R R ORI R bn o T RO
SEBIIE, SR ZR - VAN T 05, 1 S 2005 v AR
R VRN REEY, X T R IR ) 8 R R A AR L
PEATLR A AT . BRI, ZOrk el LA
RO R r I R i B AT R AT B, AT LU T
Xt G Al AR AR, SO T 24
SN RO ATER0 N v TS L R R4Sk s S f 2t |
Bo g WA R S

1 HFREMERKFIERER

1.1 HFBENESTENERER

g Nl N /N - TR R e N N S A
(2020) X B0 L I 149 2 SCRIARFAE 19 ) 3t , 285 6 50
FEL P %) AR AR AR 2 J8 7 Il T 5 i 50 v I e R T
KERR R, AR 4 srEiE . B IRAE . 4L
PR B) . FFAL AN B A S 6 Wik O febr .
T 6 WAL A8 5, 31 I v iR e S T Fi I A i
BRI ) 3 R R I A B FE A, TR L —2&
6 411 S S0 v ) K R K B S5 A P FR R IR &R o
K H L B, BRI BT T S AR AR BT
I ZE G TP FRIn A R, a3k 1 s,
1.2 HFHEMIBITMIER

IR ZE A T R AR AR R N A 2
T K50 L D) % SR KT, ARG 2 S R A T, (H A8 AR
Bz WA E 2, B AE SRR ME, S PR
YERMERE AR . I AT A EAE LR SR B HRn iR R 11
Bl B A AR )T, TR
L TR TR R A R H D B A -

B R M OCHER AR B R L T AT 4 8

1) 8 AR ERE I R HERH S BB - L I A BT . 4
- FEL D R AS BT 2 L R4 L A BT AR B SS ER
FACMBE A SR . B bR AL R0 [F 58 |
SUNE SN by

2) FE AR E BRI BE AR BB H I A B R .
BEAR LT H R IR0 5 FH P 75 SR OK 3 H I A8 ) TR

T HL B 22 8 v s

3) FE AR LR TR R B A B R, TEE L )8
P AE B o BT I DA A% O A P B R
i HL R il S RN 2 5 R SR 4205 -

4) 5B E L Al A S R T L E R AR AR
el MM EEE RS, B S A 1ESESE
VRO B3 R A e R SRR Ml 2R 2

HRAE R BB, 75 LR BT i N R G P Fe b
NENE S SN AVl o -6 AT - 4 vl 1B
178 VP41, U 4 0BT H I A O PR R AR,
Kl 1R

1T 7R B L A O VA R B AR R, A
FEARIR R 6 I — G048 bR Al 12 T — 948 bR b il .
N N LSRN RIS 157 S b Y, NE (=L T B 3
ML PR A Al B A IR 55 B b AR AR
TN LA NI By s N E-a ) G R 53 |
A2 5 4B G

2 ETF AHP-FCE RI#=F B MITM 77 iE

2.1 AHP-FCE iE#1& 8y

JRWR 5Bk (AHP) 2T 58 PR FUE AR SE A 1R
BRI R G B AT B o2 B AR DS i 1)
PZIT VRSO E bR P EL A, A AR SRR, S
T LA A SR 1 LA W AR B, ] f 2L KA
1 LA W B, SR G 28 G 4 IR PP 45 2R . T8
RIECEE S, BRI 25 A PE 15 (FCE) T fif te 45
AP0 s 1 A, 5 P D 0 R8O 2 Ak A e R
BT R — AR I E A, A OC & K L )
Al A W B T B0 L B | R R B L R
J7 1), DALk, 5 e I R J 7T X LA FH A Aff 7 £
Foul AT R R, B T RO AR IR BRI 25 5 0T
T RPN B H R J KX B (5 B AT
RS M. 40 A AHP 1 FCE J7 i B4 )
R, S BT L R ) R AR A R IRAY, SRS A T
HEIPANY, 152050 H 0 & R 2
2.2 ET AHP-FCE &R W F B NESEMN

55T AHP-FCE #5284 (5007 v X e 48 B0 Ak
FELUT AL BRI T

AR R N 2RSSR . SR AHP-
FCE J7 2 F 43 )2 AR, X3 507 v I B4 52 g [R5
Friie , A4 38 B07 F I PP A R 9 43 J 2 AR, o — S



4 77 REIR AR %10 %
HFBERNESTMERER
Tab. 1 Comprehensive evaluation indicator system of digital power grid
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Fig. 1 Core evaluation indicator system of digital power grid

SRR AR R HEN R, K — AR AR & 1T 58, Wi 2
PR 7R B0 L ) R AR

B b2 | R R BT |
f
i i
R | £
4 i
I | ||| R 1%
| oae o || VB || 9 .
el R 1 2\ | || |
EE il‘ U%i (I‘I ﬁ % g( JE % QEI ,Pt j.k
N P GEIE o || I
vEAERIEIEL 7E | (|||
PIEA ARG A g
P 2o || 1k, || || 5
He FF ﬂlz 7J( jj 7J( 7J( ﬁ jj
7||™ F m
A I | R | R Y

B2 ¥HFrEmsEER
Fig. 2 Hierarchical model of digital power grid
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Tab. 3 Sorting weights of scheme layer elements
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Tab. 5 Development index of digital power grid
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