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2.1 HMIX] EJYYE MEAIZE 2FALE

IEC 61850-> ™IAIAl EFgE HEAIRE QFAES <3 1> 2ol 4
sttt B3 7lsd  #HEEHE Type 1A Trip AR
SV(Sampled Value)9} & == Type 49 Raw ol wA A7} 714
e FTY AFAIL aFAES R[]

<E 1> IEC 618507|4 CIX|E HFA MESAIZE FAKE

Message Type Class Transfer Time

%ype 1A | TT6 <3

Fast Messages TT5 = 10
Oype 1B | 114 =2

Medium speed messages TT3 < 100

Low speed messages TT2 < 500

Raw data messages(SV) TT6 <3
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(Zero Recovery Time)&

<E 2> |IEC 618507|4F CIXIE WMMA A% STAIZE 2FAIE

Communicating partners goe&%gafcggg}ly of
SCADA to IED, client-server 400 ms
IED to IED interlocking 4 ms
IED to IED, reverse blocking 4 ms
Protection trip excluding Bus Bar

protection b g 4 ms
Bus Bar protection bumpless
Sampled Values bumpless
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<E 3> CIX|E WAL HSR HE MsEAM mjaiolg

Parameter value
Wire speed 100 Mbps
IEC 61850-9-2 LE frame size 180 Bytes
Frequency 60 Hz
Sampling rate 80 smp

<E 3>9 weing o & 2 (bandwidth)

< ol&dte] =4
3 F(hop)d A2 &
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Frame Bandwidth = Frame Size * Sampling Rate * Frequency
Transmission Time = Frame Size * Wire Speed

el AE ol &3 Hul AE AAAZ, HiE AS AAAL 1
g v B9 YEYA B3t (Network Load)E +
T At

Maximum Delay Time = TransmissionTime * # of hops
Average Delay Time = Maximum Delay Time / 2
Network Load = # of bays * Frame Bandwidth * 2
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<E 4> C|X|Y WXL HSR XHE ZH-1 LE

Sl Ak

1 bus tie bays
0 bus section bays

H2nk A H2H B
4 TL bays 26 DL bays
3 T/R bays 3 T/R bays

2 bus tie bays
4 bus section bays

= 8 bays = 35 bays

7 Mbps X 8 X 2 TMbps X 35 X 2

= 112Mbps = 490Mbps
<E 5> C|X|Y WXA HSR = ZH-1 MEXIAH AlZE AMZ

Wa-nk A B ~-u} B

QB : 14 Q/B : 58

(TL 4 + TR 3) = 2 (DL 26 + TR 3) * 2
MU : 1 MU : 6

BP IED : 1 BP IED : 1

Total : 16 hops Total : 65 hops

Average delay Time

= 15us X 16 / 2 = 0.120ms
Max delay time

= 15us X 16 = 0.240ms

Average delay time

= 15us X 65 / 2 = 0.487ms
Max delay time

= 15us X 656 = 0.97ms
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<E 6> C|X|Y WXA HSR HZ 2H-2 LELT T3 AMZL
v =0} B-1 W21l B-2 v 2=9F B-3
10 DL bays 7 DL bays 9 DL bays
1 T/R bays 1 T/R bays 1 T/R bays

1 bus tie bays
2 bus section bays

0 bus tie bays
4 bus section bays

1 bus tie bays
2 bus section bays

= 14 bays = 12 bays = 13 bays
7Mbps X 14 X 2 | 7Mbps X 12 X 2 | 7Mbps X 13 X 2
= 196Mbps = 168Mbps = 182Mbps

<E 7> CIX|Y BiMA HSR M ZH-2 MEX|H A[ZH AlAzn
W 2~u} B-1 B 28} B-2 B 21} B-3
QB:22+1 QB :16 + 2 QB:20+1
(DL 10 + TR 1) = (DL 7+ TR 1) * (DL9+TR1) * 2
MU : 3 MU : 4 MU : 3
BP IED : 1 BP IED : 1 BP IED : 1
Total : 27 hpps Total : 23 hops Total : 25 hops
Average delay time | Average delay time | Average delay time
= 0.203ms = 0.173ms =1 0.18ms
Max delay time Max delay time Max delay time
= 0.405ms = 0.345ms = 0.375ms
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