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Application of FlexRay in protective relay unit of electric power system
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Abstract: FlexRay is adopted as internal backboard bus solution for protective relay unit to construct a networking hardware platform
in electric power system. Different modules in the unit can communicate with each other through the bus as FlexRay nodes. Three
schemes are proposed for constructing a FlexRay node according to the different needs of its function, and some key technical points
in the software and hardware design are discussed. The FlexRay-based networking hardware platform has flexible expansibility, can
optimize the architecture of protective relay and avail to implement the standardization and generalization of hardware architecture of

IEC61850-based IED.
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Fig.1 Communication cycle and time hierarchy of FlexRay
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Fig.2 Internal net scheme of FlexRay in protective relay
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Fig.5 Interface of main devices of a FlexRay node in scheme 111

F—RSHRE: WEA; #SEB. shSE.
BRG] 55 B s MT (Macrotick) Pl K [
AT RIIE RS RXCEIEER; WEERS; @A
B BRIGIC: Sh&BIU AL e . X—KS
F) B H ) RGN T4k AR B B () S AT
KRUL AR HEE A S D aeER e, fER%
BV IR Bt 200 AVSUIE o Qi 45 &) B i
JE, TGk ORI VE N SE I R e, WInE R
WE ) RGO AT, 4k ORI 3% B A JUAE I
A BT T P Ak g 2, A 2 ) 1 B T 538 A2 AH DG R
AbRvEE RS, SO, A R A i A

AN DLl BRI O T e i A i
P EA DG MEAMEAE A AE S 2 i B
NS BB B RIS S R R R A G 25 LR &
KR KRG $EE N, FlexRay SZEMH
TAE J R AE 5~8 ms [

BRSHEEE: RPN R EEH; BEE)
SRR IS BR N A s DA Rl & (Action
Point Offset); K% 4A 741 TSS (Transmission Start
Sequence) [/ 3%, LR BHUE 5 FlexRay £k [K)
ghity . BEAE TR TERE . BRI EHURAR G, I
2 — RS HOMIRAE R I . 28 RS E )l nl
DL FLexRay PSCHI g 3 V7 81 A N OC R BT 5
AR5 KIS BOE F L E T B R
i, RS TR TR FF FlexRay S 26015 1)
IERTERG EE, gk ORI E ) B 5 DhRer 2
SROCHREL /N

4.2.2 RS E

5 R4 58, FlexRay 75 M S50 % K
R A SRR AR, WS HRE T
RGEIGAT I SRR E R, W ST Lo
B

F RS RS AR T,
FERIE I M (T RIS IS 1) s AM s A% A AR AT
ANBAIURAL A REERTB (Key Slot) PLA H
15T I8 Bh ek A 245 . IX S8 407 FlexRay (1) SDLI!
R AR 1R, 3 2 F FlexRay G 2kis AT IR
BEEA G, X —RSEHE = ZE Y e 2R
WAL A YT R L TR RE S EUAS R T
Fr 225, AHSHIE I & A — e e .

5 RBEEEE: uT K MT HopT AN
S R ARA S Bk
K 2501 2% (RS S IS ) R0 2 R e I I ) 4%, 55—
KSR, X—KSH0MHE A FlexRay 1R
oo, B A &5 b DA R A 3 R R v

ARG ECRNNT 15 S H0 B 058 7 BRI 52 b
A G RIRINR 25 REA T  EAE » F5 ZEUL R ) 2
KT 7%=, MFR4310 4% AMI /705 MCU & #
Jo, RS WL R MCU ot il =3 1a],
WInTATR, R CSo B IR, Mok o AR

s
#define MFR4310 BASE ADDR  0x420000
#define MVR (* (volatile unsigned int *far)
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