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CALH  |IHMI ITCI
( ) CALH |IARC
CALH  |IHMI ITCI
Cswi
CPOW Ccswi  |X... XCBR |XSWI |CPOW
< > CSWI
< > CSwi
CSWI |CALH |IHMI ITCI
CSWI |SSYS
/ CSWI |CALH |IHMI ITCI
CSWI  |IHMI ITCI
CSWI  |IHMI ITCI
CSWI  |IHMI ITCI
CSwlI |CILO
CSWI |RSYN
CSWI  |IHMI ITCI
CPOW
CPOW |XCBR
< > CPOW
< > CPOW
CPOW |CALH |IHMI ITCI
CPOW |SSYS
/ CPOW |CALH |IHMI ITCI
CPOW |IHMI ITCI
CPOW |IHMI ITCI
CPOW |IHMI ITCI




cPOW [IHMI  [ITCI
CILO

CILO [CALH [HMI |iITcl  |ssYs
ciLo |[cswi  [IHMI  |(cILO) [ssYs
ciLo |[cswi  |(cILo)

ciLo |(ciLo)

ciLo |(cILo)

cILO  [IHMI  [ITCI (CILO)

IHMI

ITCl

IHMI  |CALH

IHMI  |GGIO |[GAPC

IHMI  |cswi  [ATcc

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI  |[CALH [ITCI IHMI  [ITMI [sSsYs
IHMI [P A.. cC.. I... A
IHMI  |G... M... L... T... X...
IHMI Y. Z... S...

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IHMI

IT™MI

ITMI  |[CALH  [IHMI

ITMI  |GGIO [GAPC |ATCC

™I |P... A... C.. I.. A..
IT™I  |G... M... L... T... X...
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IT™MI Y... Z... S...
IARC
IARC IHMI ITCI
IARC IHMI ITCI
IARC IHMI ITCI SSYS
/ IARC IHMI ITCI IT™MI RDRS
> IARC
> IARC
IARC IHMI ITCI IT™MI
ATCC
ATCC
< > ATCC |YLTC
< > ATCC |YLTC
ATCC [CSWI
ATCC |CALH [|IHMI ITCI
<M-Process ATCC
< ATCC
> ATCC
< > ATCC
< ATCC
< ATCC
ATCC |CALH [|IHMI ITCI
< > ATCC
< > ATCC
< > ATCC
ATCC [IHMI ITCI
< > ATCC
< > ATCC
< > ATCC
< > ATCC
< > ATCC
< > ATCC
ATCC |IHMI ITCI
< > ATCC
< > ATCC
< > ATCC
< > ATCC




ATCC

< ATCC

< ATCC

< ATCC

< ATCC
AVCO
AVCO

< > AVCO |YLTC

< > AVCO |YLTC
AVCO |CALHI [|IHMI ITCI
AVCO |CALH |IHMI ITCI
AVCO [IHMI ITCI
ARCO
ARCO [CALH (IHMI ITCI
ARCO |CALH [IHMI ITCI ZRRC |ZTCR
ARCO |IHMI ITCI
ARCO ([CSWI
ANCR
ANCR

< > ANCR [YEFN

< > ANCR |YEFN
ANCR |CALH |IHMI ITCI
ANCR [CALH [IHMI ITCI
ANCR |IHMI ITCI
AZVT

|P_fh_2 PGDF [CALH (IHMI ITCI RBRF [XCBR
GAPC
| GAPC

GAPC
GAPC |IHMI ITCI
GAPC |IHMI ITCI
GAPC |IHMI ITCI
GAPC |CSWI
GAPC |IHMI ITCI
GAPC
GAPC |IHMI ITCI
GAPC |IHMI ITCI
GAPC |CSWI
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GAPC [IHMI  [ITCI
GAPC
GAPC [IHMI [ITCI
GAPC [IHMI  [iITCI
GAPC [cswi
GAPC [IHMI [ITCI
GAPC
GAPC [CALH [IHMI [ITCI
GAPC [CALH [IHMI  [ITCI
GAPC [cswi
GAPC [IHMI  [ITCI
GAPC [Ccswi
GAPC [IHMI  [ITCI
GAPC
GAPC [CALH [IHMI  [ITCI
GAPC [IHMI  [ITCI
GAPC [IHMI [ITCI
GAPC [RSYN
GAPC [IHMI  [ITCI
GAPC [cswi
GAPC [IHMI  [ITCI
MMXU
MMXU [CALH [IHMI  [ITCI
MMXU [IARC [IHMI  |ITC
1) > MMXU
2) > MMXU
3) > MMXU
4) > MMXU
1) > MMXU
2) > MMXU
3) > MMXU
4) > MMXU
MMXU [IHMI  [ITC
MMXU [IHMI  [ITCI MMXU
MMTR
MMTR [CALH [IHMI  [ITCI
MMTR [IARC [IHMI  [ITC
1) > MMTR




2) >

MMTR

3) >

MMTR

4) >

MMTR

1) >

MMTR

2) >

MMTR

3) >

MMTR

4) >

MMTR

MMTR

IHMI

ITCI

MMTR

IHMI

ITCI

MMTR

IHMI

ITCI

MSQI

MSQI

CALH

IHMI

ITCI

MSQI

IARC

IHMI

ITCI

MHAI

MHAI

CALH

IHMI

ITCI

MHAI

IARC

IHMI

ITCI

LLNO

LLNO

IHMI

ITCI

ITMI

LLNO

LLNO

IHMI

ITCI

ITMI

LLNO

GSAL

GSAL

CALH

IHMI

ITCI

ITMI

GSAL

IHMI

ITCI

ITMI

XCBR

XCBR

CALH

IHMI

ITCI

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR
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XCBR

XCBR

CALH

IHMI

ITCI

XCBR

CSwi

IHMI

ITCI

XCBR

XCBR

XCBR

s-t

XCBR

CSWiI

IHMI

ITCI

XCBR

XCBR

IHMI

ITCI

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

TCPT

XCBR

XCBR

XCBR

XCBR

CSWiI

IHMI

ITCI

XCBR

CSWI

IHMI

ITCI

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

XCBR

CSwi

IHMI

ITCI

XSWI

XSWI

CALH

IHMI

ITCI




XSWI CALH |IHMI ITCI
XSWI IHMI ITCI
< > XSWI
< > XSWI
< > XSWI
s-t XSWI IHMI ITCI
XSWI IHMI ITCI
GIS-SF6 SIMS
SIMS CALH |IHMI ICTI
SIMS CALH |IHMI ICTI
< 3 > SIMS
SIMS IHMI ICTI
< > SIMS
< 1 > SIMS
< 2 > SIMS
SIMS IHMI ICTI
SIMS IHMI ICTI
GlSs- SARC
SARC |CALH |IHMI ITCI
SARC |CALH |IHMI ITCI
< > SARC
SARC |CALH |IHMI ITCI
SARC |IHMI ITCI
SARC |CSDA |IHMI ITCI
GIS- SPDC
SPDC |CALH |IHMI ICTI
SPDC |CALH |IHMI ICTI
< > SPDC
SPDC |IHMI ICTI
SPDC |IHMI ICTI
TA TCTR
( ) TCTR |P... R... M...
TCTR |IHMI ITCI
TV TVTR
( ) TVTR |P... R... M...
TVTR  |IHMI ITCI
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YPTR

YPTR [CALH [IHMI  [ITCI
YPTR [CALH [IHMI  [ITCI
YPTR |ATCC [IHMI  [ITCI
YLTC
YLTC [CALH [IHMI  [ITCI
YLTC [CALH [IHMI  [iITCI
YLTC |ATCC
(BCD ) YLTC [ATCC [IHMI  [iITCI
YLTC |ATCC [IHMI  [ITCI
( YEFN
YEFN [CALH [IHMI  [ITCI
YEFN [CALH [IHMI  [ITCI
YEFN |GAPC
YEFN [IHMI  |ITCI ITCI
YEFN [GAPC [IHMI  [ITCI
YPSH
YPSH |[CALH [IHMI  [ITCI
YPSH [CALH [IHMI  [ITCI
YPSH
YPSH [GAPC [IHMI  [ITCI
YPSH |[GAPC [IHMI  [ITCI
ZAXN
ZBAT
ZBSH
ZCAB
ZCAP
ZCON
ZGEN
(GIL) ZGIL
ZLIN
ZMOT
ZREA
ZRRC
ZSAR
ZTCF
ZTCR
110 GGIO




GGIO |CALH |IHMI ITCI
GGIO |CALH |IHMI ITCI
GGIO |GAPC |CALH |ARCO [ATCC
GGIO |IHMI ITCI

GGIO |IHMI ITCI

GGIO |SSYS

STIM

STIM LNO

STIM

SSYS

SSYS |IHMI ITCI CALH
SSYS |IHMI ITCI

SSYS |IHMI ITCI SSYS
SSYS |CALH |IHMI ITCI
SSYS |CALH |IHMI ITCI
SSYS |CALH |IHMI ITCI
SSYS |CALH |IHMI ITCI
SSYS |CALH |IHMI ITCI
GTES

GTES
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PICOM
B.1
PI1COM PICOM
P1COM PICCOM
P1COM

PICOM PICOM

B.2
PICOM B.3

13 ” 13'2
13.7 PICOM 7
135 13.6
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B.2 PICOM

B.1 PICOM

PICOM

ID*

10

10

12

12

22

24

17

13

18

12

10

10

10

26

10

19

17

10

11

11

PICOM

P...

RDRE

RDRS

RREC

RBRF

XXX XX

RCPW

RFLO

x

RSYN

x

RPSB

CALH

CSwi

CILO

ATCC

IHMI

ITCI

IT™MI

IARC

AVCO

ARCO

XXX XXX XX XX

ANCR

AZVT

x

GAPC

*) PICOM

ID

PICOM

PICOM
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B.2 PICOM

PICOM

1D

10

10

10|11

10

27

28

10

10

21

2

111016

17

12

14

14

25

25

24

11

11

12

12

PICOM

ITL

S-t

ID

P...

RDRE

RDRS

RREC

RBRF

RCPW

RFLO

RSYN

RPSB

CALH

CSWI

CILO

x

ATCC

IHMI

X

ITCI

X

x

IT™MI

IARC

AVCO

X

ARCO

ANCR

AZVT

GAPC

*) ) PICOM
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ID

PICOM

PICOM




B.3 PICOM

PICOM

ID |1

10

1012 (12|22

24

16

13

18

12

10

10

11

26

10

19

17

10

11

11

PICOM

MMXU

MMTR

MSQI

MHAI

XX XX

LLNO

GSAL

XCBR

XSWiI

SIMS

SARC

SPDC

TCTR

TVTR

YPTR

XXX | X[ X | X|X|X|X

YLTC

YEFN

YPSH

ZGEN

ZTCF

ZCON

ZMOT

ZSAR

XX XXX

ZTCR

ZRRC

ZCAP

ZREA

ZCAB

ZGIL

ZLIN

ZBAT

ZAXN

XXX XX

GGIO

XXX XX XX XXX

XXX XXX XXX XXX XXX

XXX XXX XXX XXX XXX

STIM

SSYS

XXX XXX XXX XXX XX XXX

x

GTES

*) PICOM

1D

PICOM

PICOM

51




B.4 PICOM

PICOM TYPE ID

10

10

10|11

10

27(28(10|10

21

21|10

16

17

12

14

14

25

25

24

11

11

12

12

PICOM

ITL

S-t

ID

MMXU

MMTR

MSQI

MHAI

XXX (X

LLNO

GSAL

XCBR

XSWI

SIMS

SARC

SPDC

XXX XX X[ X

XX X XX

TCTR

TVTR

YPTR

x

YLTC

YEFN

YPSH

ZGEN

x

ZTCF

X

ZCON

ZMOT

ZSAR

ZTCR

ZRRC

ZCAP

ZREA

ZCAB

ZGIL

XXX XX XXX

ZLIN

ZBAT

ZAXN

GGIO

STIM

SSYS

GTES

*) PICOM ID
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PICOM

PICOM




B.3 PICOM

PICOM PICOM PICOM
B.5 PICOM 1
A
PICOM PICOM - “ bitr /
1 3
P O i @ - ms @)
L Value |1-8 16 — 10, 4°
Cyclic | 1,2,3,5 0.1,0.5,1,2,5,10
5 Value | 1-8 16 - 1000, 2°
Cyclic | 1,2,3,5 50, 100, 500, 1000
Value | 1- 64, 16 - 1000, 3
3 Cyclic | 4, 6, 64 100, 500, 1000
Requ.
Value | 1-512 16 - 1000, 3
4 Cyclic | 1, 512 100, 500, 1000
Requ.
Value |1-8 16 1000 — 5000 3°
5 Cyclic | 1 1000, 5000
5 File 1 1024 1000 — 5000 5
Requ. 1000, 5000
Value | 1-2 16 1000 — 5000 3
7 Requ. |1 1000, 5000
8 File 1 512 1000 — 5000 5
Requ. 1000, 5000
° File 1 20000 5000 5
Requ. 200000
10 ) Event | 1-16 1 100 — 1000 3°
Spont. | 1 100, 500, 1000
/ File 1 128 100 — 1000 5
11 Spont. 1024 100, 500, 1000
/ Requ.
12 Event |1 1 10 - 1000 1
Spont. 10, 50, 100, 1000
13 Event |1 16 10 -100 1
Spont. 10, 100
Event |1 1 10 -100 2
14 Spont. 10, 100
Requ.
Event | 1 1 1 1
15 ) Spont 1
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B.6 PICOM 2

@)
PICOM i /
PICOM ID “ bit”
" ; @) ’ )
- ms
16 Status | 1 1 1-100 2°
Requ. 1, 10, 20, 50, 100
Cyclic
17 Status | 1 1 1-100 2°
Requ. 1, 10, 20, 50, 100
18 Status | 1 1 1-100 2°
Requ. 1, 10, 20, 50, 100
Cyclic
19 Status | 1 1 10 — 100 3
Requ. 16 10, 100
Cyclic
20 Event |1 1 1-10 1
Spont. 1, 10
21 cmd. | 1,5 1 1 -1000 7
Spont. 1,2,5,10,50,
100,1000
22 cmd. |1 1 1 1
Spont.
23 Vvalue |1 16 100 -1000 3
Spont. 100,1000
24 ID File 1 1024 1000 —5000 5
Spont. 1000,5000
Requ.
25 File 1 1024 5000 5
Spont.
Requ.
26 Ccmd. 1 1 10 —1000 3
Spont. 10,100,1000
27 Value |1 32 100 -1000 3
Cyclic 100,1000
Requ.
28 “ » | Cmd. 1 1 0.1 - 10, 6
Cycl. 0.1,0.5,1,2,5,10
1 PICOM
2
3 12.2
4 12.5
a 25U s
b la
c 2
d
e 1
f 7
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w N

P1COM

PICOM

/

~

P1COM

P1COM

P1COM

7.1

P1COMS



D.2.4

D.2.5

P1COM

PI1COMS

P1COM
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F.1

F.2

F.3

F.4

1s

1s
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HMI

F.5

F.6
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OO ©
e
ol =

G.1.1.2

HMI

G.1.1.3

G.1.1.4
Ims 1min
G.1.1.5

IHMI ITCI ITMI LLNO
G.1.1.6

oo
A

MMI

G.1.2.2

G.1.2.3

G.1.2.4
13.7.6

LNO

HMI

SSYS
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[

62

DCF77 IGPS

STIM LLNO

.2.6

.3.2

H

.3.3

.3.4

.3.5

IHMI ITCI ITMI LLNO SSYS CALH

.3.6

4.2

4.3

4.4

.4.5

IHME ITCI  1TMI LLNO

.4.6

Ml

SSYS



G.1.5.2

G.1.5.3

G.1.5.4
5min
G.1.5.5
IHMI ITCI  ITMI  LLNO LN SSYS
G.1.5.6

G.1.6
G.1.6.1
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G.1.6.2
G.1.6.3
G.1.6.4
G.1.6.5

IHMI
G.1.6.6

HMI
G.1.7.2

G.1.7.3

G.1.7.4

1s

ITCI

1T™MI

1s

LLNO

2s



.7.5
IHME  ITCI ITMI LLNO
.7.6

.8.2

.8.3

.8.4

.8.5

IHMI  ITCI  ITMI  LLNO GTES
.8.6

9.2

.9.3

9.4

1s
9.5
IHMI ITCI ITMI LLNO GSAL CALH
.9.6

10ms

1s
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G.2.1.2

G.2.1.3

G.2.1.4

G.2.1.5
IHMI

G.2.1.6

G.2.2
G.2.2.1

66

ITCI

ITMI

LLNO



SCADA

SCADA

1s 100ms
.2.2.5
IHMI ITCI GAPC CSWI XCBR XSWI GGIO
.2.2.6

N DN
w w
[N

.2.3.3

.2.3.4

< 1ms < 1s < 100ms
.2.3.5
CALH CILO [IHMI ITCI ITMI X... Y... Z... GGIO
.2.3.6

.2.4
.2.4.1

.2.4.1.1
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G.

68

2.4.1.2

.2.4.1.3

.2.4.2

.2.4.3

.2.4.4

.2.4.5

IHMI

.2.4.6

.2.5
.2.5.1

.2.6
.2.6.1

TV
< 1s
500ms
ITClI CSWI

TV

0.1ms
1ms
< 01ms
50u s

XCBR TVTR TVTP

0.1ms

Ims



G.2.6.2

G.2.6.3
G.2.6.4

G.2.6.5
[HMI
G.2.6.6

G.2.7
G.2.7.1

G.2.7.2

G.2.7.3
G.2.7.4

G.2.7.5
IHMI ITCI
G.2.7.6

G.2.8
G.2.8.1

G.2.8.2

ITCI

ITMI

ITMI  CALH

SER

CALH

1s

SFR

1s

IED

Ims

IED
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G.3.

G.3.

G.3.

.8.3
.8.4

.8.5

IHMI ITCI ITMI LLNO

.8.6

IED

.9.2

.9.3
.9.4

.9.5
IHMI ITCI ITMI RDRE RDRS IARC TVTR TCTR

Z... GGIO

.9.6

.10

[N

HMI

1.2

1.3

1.4

G.3.1.
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IED

5s

10ms

1s

100ms

IED



IHME ITCI ITMI P... TCTR TVTR XCBR

.1.6

/

2.1 (Task)

.2.2

.2.3

.2.4

Hz
< 25us 5 20ms

.2.5

M ITCI  1TMI PDIS TCTR TVTR XCBR

.2.6

/

.3.2

.3.3

.3.4

10ms
(15)

.3.5

IHMI  ITCI CILO CSWI XCBR XSWI (PTuV

.3.6

2)
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=N

.4

.4

.1.5

.2.5

1.2
.1.3

1.4

10ms
100ms
1s

IHME ITCI CILO CSWI XCBR XSwl  PTUV—

.1.6

v

2.2

.2.3

2.4

< 1s
50us
0.1ms

IHMI  ITCI RSYN TVTR( )

.2.6

G.4.3
G.4.3.1

G.4.3.2
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1s



G.

G.

4.3.3

4.3.4

5ms

G.

4.3.5
IHMI 1TCI

.4.3.6

4.4
4.4.1

.4.4.2

.4.4.3

.4.4.4

.4.45

IHMI 1TCI

.4.4.6

.4.5
.4.5.1

.4.5.4

.4.5.5

IHML  1TCI

.4.5.6

.4.6
.4.6.1

1T™I

1T™I

1T™I

P...

P...

P..(

RBRF TCTR CSWI

Oy

5ms

1DMT(

Ims

< 100ms

100ms

SIT

VIT
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'S

6.2
( 4 ) f f
df/dt  (df/dt).

SPEOC £ )

6.3

6.4

(f df/dt)
6.5

IHMI  ITCI  ITMI GAPC PFRQ MMXU CSWI XCBR XSwl (GGIO)
.6.6

7.2
.7.3
7.4

.7.5
IHME  ITCI  ITMI GAPC CSWI  XCBR  XSWI
.7.6

.8.2

C) @
.8.3

.8.4

.8.5
IHMI  ITCI ATCC ARCO TVTIR (TCTR) YLTC YPTR
.8.6

( / )

IN

1s



G.4.9.2
a
b

G.4.9.3

G.4.9.4
< 100ms
G.4.9.5
IHMI ITCI PTUV( ) PTDR/PTTR( ) TVIR TCTR YPTR GAPC RSYN CSWI XCBR
XSwi
G.4.9.6

G.4.10
G.4.10.1
G.4.10.2
G.4.10.3
G.4.10.4
< 1s, < 100ms
G.4.10.5

IHMI ITCI GAPC CSWI XCBR XSwl
G.4.10.6
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H.1

H.1

X 10 |X X
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H.2

7



H.2

H.3

X

X [X IX |IX [X [X |[X
X [X IX |X [X [X |X
X [X IX X [X [X |X
X X X [X [X |[X |[X
X |IX [X [X [X |[X [X
X [ X IX |IX [X [X |[X

XX X [X [x |X [X

XX X (X |[x |xX [X

XX X [x |[x |x [x

XX X [x Ix |IxX [x

XX X X X IX X [X
XX X [X X |X [X

XX X X Ix |IxX [x

XX X [x Ix |x [x

XX X [X X |X [X

XX X [X [x |X [X

XX X [x |[x |x [X

XX X [x |[x |x [x

XX IX IX IX Ix IX
X IX X IX [x IX [X
X X X IX [x [X [X
X IX Ix IX [x [X [X
X X [x X [x [x [x
X Ix Ix Ix [x [x [x

X XX X X (X X |IX [X [X [X |[X [X
XXX X X X IX |IX [X [X |[X |[X [X

X [ X X X [x |[x |x [X

X
X

RDRE
RDRS
RREC
RBRF

RCPW
RFLO
RSYN

RPSB

CALH

CSWwI

CILO
IHMI
ITCI
ITMI

IARC
ILOG

ATCC
AVCO
ARCO
ANCR
AZVT

GAPC

MMXU

MMTR

MSQI

MHAI
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H.4

LLNO
GSAL

XCBR

XSWI

SIMU

SARC
SPDC
TCTR

TVTR

YPTR
YLTC
YEFEN

YPSH

ZGEN

ZTCF

ZCON
ZMOT
ZSAR
ZTCR
ZRRC
ZCAP

ZREA
ZCAB

ZGIL

ZBAT
ZAXN

GGIO

STIM

SSYS
GTES
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80

H.5

RDRE

RDRS

RREC

RBRF

RCPW

RFLO

RSYN

RPSB

X |IX [X X

CALH

CSwi

CILO

IHMI

ITCI

ITMI

IARC

X |IX [X |X

ATCC

ATCO
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Excerpt of CIGRE Report 34-03 published in Electra

K.P. Brand, Communication requirements in terms of data flow within Substations — Results of
WG34.03 and standardization within IEC, Electra 173, 77-85 (1997)

The full report of CIGRE WG34-03 is titled

CIGRE - Technical Report, Ref.N0.180 — Communication requirements in terms of data flow
within substations. CE/SC 34 03, 2001, 112 pp. Ref. No. 180
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