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Application prospect for relay protection digital twin technology

ZHANG Yaoyao', HOU Yong', YE Hai', LIU Zhongping', LIU Hulin', LI Danyang’
(1. State Grid East China Branch Dispatching Control Center, Shanghai 200001, China;
2. Xuchang KETOP Testing Research Institute Co., Ltd., Xuchang 461000, China)

Abstract: As an emerging research hotspot with the background of "Industry 4.0", digital twin provides key technical
means to support the challenges to relay protection brought by the new power system. For this reason, digital twin is
analyzed, and combined with the practical application requirements in the field of relay protection. The relevant terms of
relay protection digital twin are defined, and its expected characteristics are summarized. A typical architecture of relay
protection digital twin system is proposed. In view of the shortcomings of existing research on relay protection digital
twin in terms of data real-time interaction ability, protection logic transparency, interface standardization, etc., the key

technologies for its construction are noted. Finally, the potential application value of the technology is explored. It is

expected to provide some reference for further research and application of digital twin technology in this field.
This work is supported by the National Natural Science Foundation of China (No. 52007143).
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Table 1 Architecture comparison of digital twin technology

BT 2R R PR SR LK
A& YrE R Bt 2 T L )2
REVA ELIC Bz 2% 2 THE ISR
HL et bZBEYS JB(E ) R N 2

MR 1A TAE R, BR3P A 2e
CANVEES® NS ARSI NCTRIR ER QR 6 R SAI RS R
W, B b3 K S A2 L, R AR A SR T e
FX VR, BESLUE B R4, NI
JURBRBUE S AN SR B = T3 F AT 0T

2 HRERIPHFFEERIE

2.1 HEEIPHFFEREIKBENX

BUAWETC R OR BB ZS 2% i DRy B 2R AR AR OG
W€ S AXSHH 2R M PR RRFIE, 4564k
HL ORI UK S PR  FT 75 5K A9k HL ORGP 872
A N RESEBURT B SRk FL AR B A I Zh RE AR, TR

SRE S H BT SEN BT, e LT AN 4k
R B R AR AR E .

1) 2k AL fRy AR A

NS A G Sta S U I DI BUR I 5 NN V€
A G RIS EOR T BRI K
SRk R R R B R TSR, AR R SR A
R MR ALSE

2) G R T AR E R S

R T P R SR AR LIRS B T AR AR
RURSZ IR 2R T REAT 4k i ORI IE BT A 5 5M R i
AT B A H K e SR

iR R A R I 1 R

S LFF R E
bt - vm
R wiefs | |2 I”*i
A4
4 ok Wp At A%
_—_— e G RY TR RS
AR e (R M
T LT B sz it B EEPIEE, TR
: b TR, PTWIZIZAE. CTHIZIZE.
! SRR R I — CTHANZE, H &%
| |
S —— } SMEFIERIT: THAEALE. MM,
BRI A AR AR SIT
& B

Bl 1 R FFEEREE

Fig. 1 Schematic diagram of relay protection digital twin
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Fig. 2 Typical architecture of relay protection digital twin system
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Fig. 3 Data interaction diagram between relay protection

digital twin system and external equipment
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