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Discussion on the application of 5G wireless communication carrying differential protection services
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Abstract: 5G carrying differential protection service is requirement for the integration and development of
communication and protection technologies. This paper analyzes the channel requirements of differential protection with
different timing principles, and compares the difference in the delay requirements of differential protection channels in
high and low voltage networks. The feasibility of deterministic transmission delay technology and precise timing
technology in 5G wireless communication is also analyzed. Differential technology based on 5G accurate time stamp is
proposed. The field test of 5G base station verifies that the timing accuracy and transmission delay can meet the
requirements of differential protection services.

This work is supported by the National Key Research & Development Program of China “Research and Application
of Merging 5G Digital Power Grid High-security High-reliability Communication Technology” (No. 2020YFB0906003).

Key words: 5G; precise time stamp; differential protection; synchronization technology; transmission delay

0 35

oA FCR IR AR RN B T C HL A 1 e Ry
PED-AT, OFe e AT ) R I S 1 o i s B 2 1 1
HERRPEREER, Hh o R N ISR AR P i
BARM T HE AR, B YIE SRR THEC M R I RE
P oA i s 2 R 0E 7 DA ST P T 5P 10 B A e 21
FEHERT X BOE LB, BEH R SRS R 2% L 2T il
SRR RPRERZ I EI LA, —H

EEWB: BRESAALTRITY “3b 56 IRFLAF
e m T RBERAFTRLE A" (2020YFB0906003) ; 7%
o RN B E EATHON B T8 “akA 56 A9% AL WL M9k B 3% Kk
BARF R, ZEFH 570 RIEA B GERL 56 49FL . M A X
2 PR K BB R AL & HH]) 7 (000000KK52190172)

FEC MR HC B e B A R LR R .

LT HL I 22 S AR ELAT BB A% T S Hh e e s BH 42
ik EE . 2 RGBS T EE N JEEE R, AR
BT EER s, AZEANEEE RS, A
LR AR A . XCEIER A, 2M Szl
L7 E i) ASONIUEE SRR, #l K HbR & 1 ARy
I PTHR, #E3h T Z8) R4 7E i S5 4
OS2 NP o 2 8] T TR 30 45 DA S X 4 58 g
M ZEENARE I E X A A R R BR

5G A8 38 F5 51 o5 (eMBB) i iy Al SE (IR
ZEIE(E (URLLC) . KIUBIHLA FIEE (MMTC)FIEAR
R, ERESNBEHARBIE E I AT A4
. FIF 5G BEHRA PASHIZN ThEEREE &)
REAR, TTCASZITEL s R HAR, T M
Bl 2 5 H A ROR



&, &

5G o2l AR ZE Bl R b 55 1 B TR - 11 -

1 EiRIPRE

1.1 ERIFHE AR

LA 22 Bl DR AP R B A TR B 2 U I o Bk H R
I, PR RIAE R INHEE TS I AR S, g U 0 22 H
WMANE; MRERRAE X AR, 2 i)
ZHRARNE. L HEHERE” BN A
WA SRR B8 5 R S M S s B I A il
THEC R R SRAE I 2] o SR J5 AR A O P A 18] B
KHAEE DL, BSEE R, o ESE R
FIRFERTZ], SEDLPIEE 28, IR R B R
JEBR D I AR R PR RE RS IR 1) R 22
RGO RS I E EA AR FPE A, R
BORL iR A R D HoR 3 Fs
1.2 BIARESHRA

I A 7] 22 B R B R 2 5 22 ) (R 47 1) B 5 A AR
FI 2% &R, KRR A NRE R,
A TS0 U A I B P A SR AT AT HE A SRAE A 20
M E ke B AL RE I, A& 1.

I 1.1'.@,/ \\\A-J I £
p . .

M ¢ “ B A [
| - R > - K

E 1 FirRSHRARERERREREE
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and information exchange

s ORI AR e T EROT e T 25T GPS
() B Z BRI RIS15], GPS [IRSEEN 1 ps,
T 2R ] L JAL AR A7 E R 22 W] DASZ Al #E 0.036°
SR, KA GPS I A E SAEE SRR T
7 ERURE FEAR A A8, JE T GPS IR Z S Ry —
HBEAELREPRRZNA.
1.3 EEESHEA

TR FP R UAM N Z % ml, B [R5
5 RTINS BB SE RS, A 2(a)
Fizre B 2(0) (R0 R B AT LUR e, AT R A
FHIE I R S5 A e 15t IE A RO AL R AE I Ta, [RIMEEE
SRR IETE R [0 b — B, 25 1E 6] SDH B & frY”
%a&ij{[l&ﬂ] R

() FE RGP R A B A B R

T

Py
ZH b

[ |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| |
I |
| |
| |
1 1

Ji) M ke

Ty T,

< »

T
(b) 45 725

2 ERESERAREREEXERER
Fig. 2 Principle of bidrectioncal synchronization technology
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Fig. 6 Principle of deterministic transmission delay scheme
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