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Feasibility analysis of adopting 5G in differential protection of distribution networks
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Abstract: Fiber laying costs are high and its popularity is low. These factors limit the large-scale promotion of differential
protection in distribution networks. The high performance and commercialization of 5G provides a rare chance for solving
the above channel problem. Through theoretical analysis and calculation, the requirements for a communication channel of
differential protection are presented, including rate, delay, reliability and security of the channel. Then, the technical basis for
5G-based differential protection is introduced and analyzed. This mainly discusses network slice, slice architecture, and the
security system when used for the power grid. Finally, through analyzing the main performance index of 5G, it can be
concluded that 5G has good adaptability to differential protection of a distribution network, and can replace optical fiber to
become a new communication channel.
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Fig. 1 Communication schematic diagram of optical
fiber differential protection

EUGTE Mk | HihEGL | FEilhr | ROCAE | FFOCE |CROFRSEDE | WU
(65|25 )| 54 | Q1) |EF T | @F | @1 |71
[& 2 HDLC &=t
Fig. 2 HDLC frame format

L ) 22 2 PR B HE i 3t T DA R R ABL 25 4 14
ihe MOCHBEKES RN ZESFHIRA R, BENE
22 By 7 AR R — A0 IR R B (6 ), B E TR
BLAHHEAR SR (12 ), IEF kRS B2 )
T B I R 23 B ) SRR R (4 1) A s
Wi N IE LR S BEREHE . JTFRER
B BRI R EAR B 2 s oL, BIE R = A0
TR R EE (24 F4719), W —miE s = 44
FHNE, BELSHELSEGE, BRaKAER
SAE 60 FT R UL ko F R ECHE 10 1% B R B A
1 ms, U SH N I8 T )38 15 T8 Ze A (IR 2R 480 kbps.

R R AR, —ANXIRNA 2 G IR 3EE
BRI AT E RS, DIX N X A& PG 8], %
JE—EARE, W T Z3h Ry B35 8 IE > E g
FEHE 2 Mbps FHT 563 2R
1.2 EFRIPITBIEFERZER

PiC A HH AN 75 SR P S AT A 002 PSR [
2, DR E A P R B 3 B e CRAP SR TR] o 2230
PRy BB ZE T, 7] LU Q)T 5.

T =T +T +T, +T +T, @
e TR REEI A, HSRAESR A ANH] F fR)RAE
MANRE, HEs K E A — AN E BRI E T,
FoRIRI R B BREAR N A T, B & TR




EER, 5

5G FHERC HL /9 22 5l Ry IE 1 ol 47 PR B -3 -

FLHIF ], SR 2 Mbps 38512 I, 7] Z20g ATt
T, RREEEEE R, 585 B AEE N A
Ky T, RORPRY S V4K AR SE T IR R], T+ T IFIE]
B, —MREEAE 15 ms AN o YRR 2k
Ve RRUR AR AT (U2, T HEL Y B 5 4 REAE. 150 ms
Wk . IS IAE I —f5y 30~40 ms, AEIIS ]
£ 10 ms Zif, DRI OR i B (K I [R] i 7E 100 ms
Z W o BORIERE R AT n REWE S, A
ﬁﬁ%ﬁﬁﬁ&ﬁ&?%?%%m,ﬁ%%ﬁﬁﬁ
WP HERRE A RAKT 3, HBEERE,
ORAPI (5 3 TE P PR SE S 2% R1I7E 20 ms LY
1.3 EPRIFBE A EMAER

PRI AE BB ot SR B RS 2 3 B
iR E R, Wi SE R iREhsEE8 . (R
f Ty SEPEIE T F PR 8] Ty REZR, 24— RI
W Tgs /DT 0.864 s, BRI yIHIE iR A VE BE i 2 22
RO, x5 H A fa) Al R F Q)17 75
P, -86400-n, - T,

T )

TBS =

n, = Vbr : Tf

Kef: P, RTEE IR, n, FREERMUR K,
T,, 2o BT — WS 3 i 4 P 18] T, %o
EREBRIT IV, FoRBE R, T, #R K%
B4 7 B I 1]

PRER R L8 A A B I, R A
— A JR UL EARASET, BN FEZm, R — R
A T B PO AT 1) o DA e B P T 5 b 3 B 1) 4
AR P B ), SRR A 1200 Hz, 3
PRALKEE Ny 60 771, JEASEEEY A 10 km, JEIIEIE
N 2 Mbps, T EAS RS SV AT 58 R 24 /18
TEET1x107 . 3(Q@) ik AR LU oy 3
FR, S R B0 R 2 B, {35 AR B
W, AR T A RN, SR R
LERRDRS, — W R AR, R
B R AT DLE FE AR 1x10°
1.4 ZEEHRPHBER S MHER

]RGS B E b e, M55 R%H
HEF=. RGGARE. gk ARy, B s s
JSE %A TS L T, S R
TEERG M TR E BN . 85 L MR
AR S RG0S AT 2 AR X, &KW
A EHAINGES, HEATH. LMk HbRE b
SARGEIRS, RNEANRN% R, B2 B
I et RIS M FE 0213 24k b (R i T e s
KX R 24 | X () X)), 35 TR AT 2 50 (4

R e, Wiz HAb 5 B R
BCE BE R R AT R R, e AT DAREAT S 2 0
wAINIE. Bk, HEANES R EFEE, K
ARG N RESE AL AN TRE, 524 R EE Ry Hoft
HEM B LR B AN 28 1 3R DAL T B
WIERBIIfE

g3 b, 3R ZE Bl PR X 3 A G T PR K -
I A a4 K T35 2 Mbps, S 21 S 5L (A I 38
Ji/NTA5ET 20 ms, SEIERIDAR AT 1x10°, il
BIE N7 e oy By & S G DN o

2 5GMEIH

2.1 5G MY F#EA

T R UF L R BRI LA K 5G HoAth M B AT
MERITER, 5G #el TSI AR, 5G M4
PIA /2L MEC, At LM% (SDN) 2% T e k&
PME(NFVY AR S 1, SR ThRE AT 35 X,
FEYD BRI 5N P 2 DI REEA T 43 B ) — T AR 1241
Ho T DASZE A A T L e T AL R RS

W 48 U] A 2% i 15 2% BIAZ 0o X 2 18] 3B 4 $2
HEE AR, BRSO AR AEHRIZ O M5
PO EE =3 . =353 o Al S SR AN [F ) T RE
HLFESCHEER NG kRS 28, BAAMSY) R R5
AEEWE 3 FiR.

() EAFTITH .

AAU . \
A
FE T «-—————~ >
~

uRLLC =

cMBB (= 1

mMTC D D ......
L

E 3 M A REE
Fig. 3 Schematic diagram of network slice
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Fig. 4 Power network slice architecture and security system
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Fig. 5 Time delay comparison between public network and slice
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