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Scope of the presentation

l Introduction on Power Automation

l P A C iS  -  P R O T E C T I O N ,  A U T O M A T I O N   &  C O N T R O L

I N T E G R A T E D  S O L U T I O N

– C o n c e p t s

– C o m p o n e n t s

– S y s t e m s
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EAI  -
Energy Automation & Information

C

I N D U S T R I A L

P L A N T S

U T I L I T I E S

S U B S T A T I O N S

D I S T R I B U T E D

G E N E R A T IO N I N F R A -

S T R U C T U R E S
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D C S  A U T O M A T I O N  E V O L U T I O N

SAS
Ethernet based/Standard

UCA/IEC 61850

2000’

Monitoring
Protection

Fast automation
Standard engineering

RTU

1980’

Monitoring
Simple control

S C A D A

SAS
Ethernet based/Private protocol

or
RS485 based/T103-DNP3

1990’

Monitoring
Protection

Slow automation

S C A D A
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Introducing P A C iS

SCALABLE SOLUTION
Scope, Functions, Architecture, Engineering

HIGH STANDARDIZATION
LEVEL

Communication, Bay/Substation, 
Services

DEDICATED TO 
POWER AUTOMATION
Security, Outage minimization,
Topological automation, EMC
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P A C iS : a scalable solution

l Network

l S ite

l Substation

l Vol tage  leve l

l Busbar

l B a y

l M + C  +  P  +

P o w e r

Managemen t

l M + C  +

P rotection

l M + Contro l

l Monitoring

SCOPE FUNCTIONS
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Modular,  Standard, Expandable

HMI & Maintenance
W E B  a c c e s s

® Distributed
    Automation

®

¬ Monitoring

F a s t  E t h e r n e t

 U C A 2 -  I E C  6 1 8 5 0  

Operator
Interface

¬

T R A N S F O R M E R  B A Y

I/Os

C264C

Standard
Bay

Standard bayStandard bay

Initially connected by 
parallel links to RTU, 
SOE, Mimic

I/Os

C264C

Standard
Bay

­ Control

Master clock
(GPS)

C264C
SCADA Inter face

DNP3 & IEC 60870-5-101

­

H V  F E E D E R
B A Y

E H V  F E E D E R
B A Y

C264

Main protection

I/Os

C O M M O N  B A Y

C264

M V  F E E D E R  B A Y S

M V  F E E D E R  B A Y S

C264C
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U C A 2 /IEC 61850: Key benef i ts
v s.  previous generat ion

l Speed:  100 Mbps  instead of few 10 kbps
– M o r e  d a t a  f o r  a  b e t t e r  o p e r a t i o n  &  m a i n t e n a n c e

l Peer- to-peer:  No extra hardware
– D e s i g n  o f  i n n o v a t i v e  a u t o m a t i o n  s c h e m e s ,  l a t e  t u n i n g

l IP (Internet Protocol) routing: Ubiquitous data access
– C a p a b i l i t y  t o  e x t e n d  t h e  s y s t e m  o u t s i d e  o f  t h e  s u b s t a t i o n

l C lient-server: Instead of master-slave
– F l e x i b l e  d e s i g n s  e a s y  t o  u p g r a d e

l P re-def ined names:  Single vocabulary between users
– E a s i e r  e n g i n e e r i n g  b e t w e e n  t e a m s

l XML references:  Formal  inter faces
– C o n s i s t e n c y  b e t w e e n  e n g i n e e r i n g  t o o l s
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ALSTOM backg round
i n  U C A 2

l P rototypes demonstrated in UCA2 f irst in 1999

l Commercial product avai lable in 2000

l First inter-operability tests in 2000

ð Practical experience (not only paper !)
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P A C iS  E lements

l P A C iS  O I

l M i C O M  I E D s

– C o m p u t e r s  C 2 6 x  r a n g e

– P r o t e c t i o n s  P  r a n g e

– M e a s u r e m e n t s ,  Q u a l i t y  a n d  D i s t u r b a n c e  M  r a n g e

l M i C O M Ethernet Switch

– P C I  b o a r d s

– D I N  r a c k  r a n g e

l P A C iS  Engineering tools
– C o n f i g u r a t i o n  t o o l

– M a n a g e m e n t  &  M a i n t e n a n c e  t o o l

– S imula tor  too ls
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H M I :  A  N E W  E R G O N O M Y

l N a t i v e  i n t e g r a t i o n  o f

s u b s t a t i o n  n e e d s

l I n tu i t i v e  and  fu l l y  secu re

in te r f ace

l Sca l ab l e  p l a t f o rm

ta i l o r ed  pe r  p ro j e c t

l C o n s i s t e n t  s u i t e  o f

opera to r  too l s

l O p e n  i n t e r f a c e s  r e a d y

for  the future

P A C iS  O P E R A T O R  I N T E R F A C E

M O R E

O I
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A SCADA p la t fo rm

P A C I S  O I  m a i n  f u n c t i o n s

l An integrated solution
– L o c a l  a n d  r e m o t e  C o m m a n d  &  C o n t r o l  t o o l s

– C o n f i g u r a t i o n  &  M a i n t e n a n c e  s o f t w a r e

– A s s e t  &  A n a l y s e  a p p l i c a t i o n s

l Easy to use through the display of  the substat ion
network reality

l Security for the local control and command
– User  i den t i f i ca t i on  too l s  ( f i nge rp r in t s ,  e l ec t ron i c  key )

– U s e r  c o d e

– W E B  f i rewa l l
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Advanced  SCADA  f ea tu r e s

M e n u  b a r

•  G e n e r i c  i n f o r m a t i o n

•  D e d i c a t e d  t o o l s

•  H e l p

•  I n t e r n e t  a c c e s s

S u b s t a t i o n  s c r e e n s

•  C o n t r o l  &  C o m m a n d

   a r e a

•  3 D  p l a n t  v i s u a l i s a t i o n

•  V i d e o  i n c l u s i o n

S u b s t a t i o n  d a t a

e x p l o r e r  b a r

C u s t o m e r  d e s i g n

a c c e s s  b u t t o n s

A l a r m  w i n d o w s

•  M o s t  r e c e n t  a l a r m s

•  N a t u r e

•  S t a t u s

•  S e v e r i t y

•  T i m e  s t a m p i n g

G e n e r i c  d a t a

•  N a m e

•  U s e r  p r o f i l e

•  D a t e  &  t i m e
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WEB moni tor ing

M o n i t o r i n g  w i n d o w

•  P h y s i c a l  s y s t e m

   a r c h i t e c t u r e

•  E q u i p m e n t  s t a t u s

•  F a i l u r e  i n d i c a t i o n

W e b  m o n i t o r i n g

•  O n - l i n e  h e l p

•  I E D  d o c u m e n t a t i o n

   r e m o t e  a c c e s s

•  H o t l i n e  c o n n e c t i o n
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Even ts  b rowser

E v e n t  l i s t

•  1 m s  d a t a t i o n

•  C u s t o m i s a b l e

•  C o l o r s  i n d i c a t i o n

E v e n t s  b r o w s e r

•  T r e e  p r e s e n t a t i o n

•  E v e n t  p e r  d e v i c e

•  I c o n  i d e n t i f i c a t i o n

E v e n t  s o r t e r

•  L o g i c  c o n d i t i o n

•  N a m e

•  D a t e  o r  t i m e

•  D e v i c e

•  B a y

•  V o l t a g e  l e v e l
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Maintenance tools

S t a t e  v i e w e r

•  E q u i p m e n t  s t a t u s

•  S e v e r i t y

•  S o r t i n g / f i l t e r i n g

•  P h y s i c a l  l o c a l i s a t i o n

•  R e p o r t

E q u i p m e n t

m a i n t e n a n c e  w i n d o w

•  S t a t u s

•  M a i n t e n a n c e  r e p o r t

•  B o a r d  i d e n t i f i c a t i o n



Y e a r  2 0 0 0  -  1 7

Trend  v i ewer

T r e n d i n g  t o o l s

•  Z o o m

•  P r i n t

•  S c a l e  c h a n g e

•  F r e e z e

T r e n d  s c r e e n

•  u p  t o  5  c u r v e s

•  r e a l  t i m e  r e f r e s h m e n t

•  Z o o m i n g  f a c i l i t i e s

•  F r e e z i n g  f a c i l i t i e s
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Analyse tools

Q u a l i t y  a n a l y s e r

•  F i l e  f r o m  M 7 2 0

•  V o l t a g e  s w e l l

•  D i p s  c o n t r a c t s

•  S t a t i s t i c s

•  P o w e r  q u a l i t y  g r a p h i c s

W a v e f o r m e  a n a l y s e r

•  C o m t r a d e  f i l e  f o r m a t

•  V e c t o r i a l r e p r e s e n t a t i o n

•  F a u l t s  l o c a l i s a t i o n

•  P h a s e  r o t a t i o n
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Remote communicat ions

l S C A D A  links
– E m b e d d e d  c o m m u n i c a t i o n  b o a r d s

D N P 3  a n d  I E C  6 0 8 7 0 - 5 - 1 0 1

– S p e c i f i c  c o m m u n i c a t i o n  s t a c k s  f o r

a n y  S C A D A  p r o t o c o l s  ( d e d i c a t e d

h a r d w a r e  m a y  b e  n e e d e d )

l P rocess Control  System
– v i a  O P C  o n  a n  E t h e r n e t  l i n k

– t h r o u g h  f i l e s  e x c h a n g e  f r o m  t h e  S Q L

d a t a b a s e

P A C I S  O I  e x c h a n g e s  d a t a  t h r o u g h

Y e a r  2 0 0 0  -  2 0

Characteristics

l HMI (local or remote): up to 8

l Data points per system: up to 20 000

l Transit time on operator action: 500 ms

l Input to mimic time on event: 500 ms

l Input bandwidth (real-time): 1 000 events/s

l Time resolution: 10 µs.

P A C I S  O I  p e r f o r m a n c e s
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A N  U N R I V A L E D IE D s BASIS

M iC O M  C x x x : P L C s,  B a y  C o m p u t e r s  a n d  R T U s

M iC O M  P x x x :  P r o t e c t i o n  R e l a y s

M iC O M  M x x x :  M e a s u r e m e n t  &  P o w e r  Q u a l i t y

Y e a r  2 0 0 0  -  2 2

A N  U N R I V A L E D IE D s BASIS

l Complete  M i C O M range  in  EA I
– P la te - f o rm  a p p r o a c h  r e d u c i n g

spare  par t s

– U n i f o r m  e n g i n e e r i n g  t o o l

f ac i l i t a t ing  t ra in ing ,  ma in tenance

a n d  e v o l u t i o n

– V a r i o u s  func t iona l  mix :  p ro tec t ion

on l y ,  con t ro l  on l y ,  p ro t ec t i on  and

con t ro l ,  e t c .

– To t a l  s y s t em i n t eg ra t i on
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A N  U N R I V A L E D IE D s BASIS

l Open integrat ion of
third party products
using:
– U C A 2 /IE C  6 1 8 5 0

– I E C  6 0 8 7 0 - 5 - 1 0 3

– D N P 3

– M O D B U S

l ALSTOM compet i t o r
products or
complement such as:
– P L C

– P a r t i a l  d i s c h a r g e

mon i to r i ng

– S i te  secur i t y

– e t c .

Y e a r  2 0 0 0  -  2 4

M i C O M  C 2 6 4  / C264C

L a t e s t  S t a t e  o f  t h e  A r t  R T U  T e c h n o l o g y

The  M iCOM Des igned  Substa t ion  Computer
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R T U  / Controller / P L C

T i m e  S t a m p i n g  /

E v e n t  S e g r e g a t i o n

T r a n s d u c e r l e s s

A c q u i s i t i o n

E n v i r o n m e n t a l
C o n s t r a i n t

S C A D A  

C o m m u n i c a t i o n

S u b s t a t i o n  I E D

I n t e r f a c i n g

E l e c t r i c a l  F a u l t  

A n a l y s i s

F a s t  S c h e m e
L o g i c

C l o s e d  L o o p
R e g u l a t i o n

A d v a n c e d  
C o n f i g u r a t i o n

T o o l

F a s t  P e e r  t o  P e e r  
C o m m u n i c a t i o n B a s i c  R T U  C o n t r o l

M i C O M  C 9 6 4

C o m p u t e r s  f o r  S u b s t a t i o n

M i C O M  C 2 6 4  

IO  B o x

H a r d w a r e
M o d u l a r i t y

P r o c e s s  I E D
I n t e r f a c i n g

Y e a r  2 0 0 0  -  2 6

l 4 0 T /8 0 T  1 9 ’ ’  R a c k s

l F l e x i b l e  I /O

l D i r e c t  C T / V T  C o n n e c t i o n

l P L C  w i t h  I E C 1 1 3 1  l i b r a r i e s

l U p  t o  d a t e  X M L  C o n f i g u r a t i o n  T o o l

l S t a t i o n  B u s  C o m m u n i c a t i o n  t h r o u g h

E t h e r n e t  U C A 2  / IE C  6 1 8 5 0

l I E D s  C o n c e n t r a t o r  w i t h  4  s u b -

n e t w o r k s

l U p s t r e a m  S C A D A  C o m m u n i c a t i o n

O p t i o n s
l L o c a l  d i s p l a y

l E n e r g y  a n d  P o w e r  Q u a l i t y

l I R I G - B  E x t e r n a l  s y n c h r o n i z a t i o nM iC O M  C 2 6 4  ( 8 0 T )

M iC O M  C 2 6 4  ( 4 0 T )

Key Sal ient  Features

M i C O M  C264 / C264C
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M i C O M  C 2 6 4  R a c k

Mechanica l  Ar rangement

M iC O M  C 2 6 4 C

4 U  /  40  TE

w i th  6  s l o t s  f o r

I/O  b o a r d s

M iC O M  C 2 6 4

4 U  /  80  TE

with 15 slots for I/O

b o a r d s

2 Typical  4U Modular  Design
19” and ½ 19”

Y e a r  2 0 0 0  -  2 8

MiCOM C264  Connec t ions

Board Modularity

R e m o v a b l e  c o n n e c t o r s  f o r  I / O s

b o a r d s  a n d  P o w e r  s u p p l y

S p e c i f i c  c o n n e c t o r s

f o r  4  m m 2  w i r e s

d i r e c t  C T / V T

c o n n e c t i o n

Direct  CT-VT / Removab le  Connec to rsDirect  CT-VT / Removab le  Connec to rs

B o a r d  T y p e s  :  1 6  D I  ( 1  C o m m o n  f o r  2  D I )

1 0  D O  ( N o  C o m m o n )  -  4  A I  ( N o n  C o m m o n )

C B  C o n t r o l  ( 8 D I ,  4 D O )  -  C T /V T  B o a r d  ( 2  S l o t s )
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M i C O M C264 Communicat ion

l U p  t o  d a t e  S C A D A  c o m m u n i c a t i o n  p o r t

– E t h e r n e t  I E C  6 0 8 7 0 - 5 - 1 0 4

– I E C  6 0 8 7 0 - 5 - 1 0 1

– D N P 3 . 0  L e v e l  3

– M O D B U S  R T U  ( f u t u r e )

l O p e n /F l e x ib l e  I ED  i n t e r f ac i ng  Capab i l i t y

– I E C  6 0 8 7 0 - 5 - 1 0 3

– M o d b u s  R T U

– I E C  6 0 8 7 0 - 5 - 1 0 1

– D N P 3 . 0  L e v e l  2

l L o c a l  S u b s t a t i o n  D a t a  P o r t

– E t h e r n e t  U C A 2 / I E C 6 1 8 5 0  ( f u t u r e )

Communicat ion Protocol  Capabi l i ty

Y e a r  2 0 0 0  -  3 0

M i C O M C264 Communicat ion

l U p  t o  4  S e r i a l  C o m m u n i c a t i o n  P o r t s  ( M a s t e r  o r  S l a v e

S e l e c t a b l e )

– B a s e  :  R S 2 3 2  o r  R S 4 8 5  f o r  t h e  m a i n  2  p o r t s

– O p t i o n  :  2  e x t r a  p o r t s  :  R S 2 3 2 ,  R S 4 8 4  o r  O p t i c a l

l U p  t o  6  E t h e r n e t  P o r t s

– B a s e  :  1  P o r t  1 0 - 1 0 0 T x  ( R J - 4 5 )

– O p t i o n  1  :  1  P o r t  1 0 0 F x  ( m o n o - m o d e  o r  mul t i - m o d e )

– O p t i o n  2  :  I n t e r n a l  H u b  S w i t c h  ( 1  s l o t )  :  4 T X  o r  4 T X + 2 F X ,  F X  b e i n g

r e d u n d e d

l 1  O p t i o n a l  I R I G - B  P o r t

Communicat ion  Inter face
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MiCOM C264  Key  Componen t s

E l e c t r on i c  Des i gn  P r i n c i p l e

l 3 2 - b i t  p r o c e s s o r - b a s e d

l Rea l  t ime  mu l t i t a sk i ng  f i rmware

l P o w e r f u l  f l o a t i n g - p o i n t  D i g i t a l  S i g n a l  P r o c e s s o r  ( D S P )

f o r  t r ansduce r l e s s  acqu i s i t i on

l E t h e r n e t - B a s e d  c o m m u n i c a t i o n

l I n t e r n a l  r u g g e d  E t h e r n e t  s w i t c h  b o a r d

– P o i n t  t o  p o i n t  s i n g l e  c o n n e c t i o n s

– O p t i o n a l  r e d u n d a n c y  m a n a g e m e n t  i n  o p t i c a l  r i n g  ( 4 F X  p o r t s )

l S e r i a l  l i n k s  M a s t e r  o r  S l a v e  c o n f i g u r a b l e  u p  t o  3 8 . 4

k b p s

Ethernet 100Mbit/s  Techno logy  Compl ianceEthernet 100Mbit/s  Techno logy  Compl iance

Y e a r  2 0 0 0  -  3 2

MiCOM C264  Process ing

M a x i m u m  P r o c e s s i n g  C a p a b i l i t y

l 1024  b i na r y  i npu t s

l 2 5 6  a n a l o g u e  i n p u t s

l 256 d ig i ta l  outputs

l 40  B ina ry  coun t  i npu t s

l 48 set  po ints

l 2  r e d u n d a n t  S C A D A  l i n k s ,  4  I E D s  l i n k s  o r  m i x e d

con f i gu r a t i ons

l I n t e g r a t e d  u p  t o  6 - p o r t s  E t h e r n e t  s w i t c h

l 1 6  I E D s  p e r  s e r i a l  l i n k

l 2 0 0  r e c o r d s  o f  s e q u e n c e  o f  e v e n t s

l 5  f au l t  d i s t u rbance  r e co rds



Y e a r  2 0 0 0  -  3 3

MiCOM C264 Input/O u tputs

l Digital inputs

– C i r c u i t  B r e a k e r  P o s i t i o n

– D i s c o n n e c t i n g  S w i t c h  P o s i t i o n

– T a p  c h a n g e r  P o s i t i o n  ( B C D )

– P u l s e  a c c u m u l a t o r

– A l a r m  i n p u t

– 1  m s  t i m e  a c q u i s i t i o n

– P r o g r a m m a b l e  d e b o u n c e  f i l t e r

– S i n g l e / d o u b l e  i n p u t

l Digital outputs

– D i r e c t  c o n t r o l

– S e l e c t  B e f o r e  O p e r a t e  c o n t r o l

– S e t t a b l e  C o n t r o l  P u l s e  d u r a t i o n

– F o r  C B  c o n t r o l  b o a r d  n o

i n t e r p o s i n g  r e l a y  r e q u i r e d

– T r i p  C i r c u i t  S u p e r v i s i o n

Typica l  Input/O u tpu t  Charac te r i s t i c s

l Analogue measurements

– C u r r e n t  o r  v o l t a g e  i n p u t s

– 1 6  b i t s  A D C

– 0 . 1  %  a c c u r a c y

– 6  p r o g r a m m a b l e  t h r e s h o l d s

– L i n e a r  o r  q u a d r a t i c  s c a l i n g

– C y c l i c  o r  v a r i a t i o n  t e l e m e t r y

l Transducerless inputs (CT/VT)

– 4 C T  ( 4 I + Io ) ,  4 V T  ( 3 V + 1 V B B )

– C l a s s  0 . 2  m e t e r i n g  a c c u r a c y

– T r u e  R M S  m e a s u r e m e n t  :

U ,  I ,  P ,  Q

– W a v e f o r m  c a p t u r e

Y e a r  2 0 0 0  -  3 4

MiCOM C264  Wave f o rm

l U p  t o  8  A C  a n a l o g

c h a n n e l s  a n d  1 2 8  I / O s

l F a s t  S a m p l i n g  r a t e :  3 2

s a m p l e s  / cycle

( 1 , 6 k H z )

l S l o w  t r e n d i n g  s a m p l i n g

:  2 0 m s  t o  1 h

l C O M T R A D E  f o r m a t

CT-VT  Wave form Capture

Combined  Wave form and  Trend  Capture
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M i C O M  C 2 6 4  P S L

Programmable  Scheme Log ic  (Re f lex )

User  Conf igurable  Programmable  Scheme Logic

l T y p i c a l  C y c l e  t i m e  o f  l e s s  t h a n  5 m s

l G raph i ca l  con f i gu ra t i on  t oo l

l E x a m p l e  :  T r i p  C i r c u i t  S u p e r v i s i o n

Y e a r  2 0 0 0  -  3 6

M i C O M  C 2 6 4  P L C

l S e q u e n t i a l  A u t o m a t i o n  C a p a b i l i t y

l I s a g r a p h  C o n f i g u r a t i o n  t o o l  ( I E C 1 1 3 1 )

l E x a m p l e s :

– S w i t c h i n g  d e v i c e  c o n t r o l

– T r a n s f o r m e r  V o l t a g e  r e g u l a t i o n  ( b u i l t - i n )

– A u t o - r e c l o s e r (bu i l t - i n )

– S y n c h r o - c h e c k  ( b u i l t - i n )

– C l o s e d - l o o p

Programmable  Logic  Contro l ler

Possibi l i ty  of  L ibrary of  automation schemes
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MiCOM C264 Cent ra l i sed

Central ised architecture -  Mono rack

T o  S C A D A  i n t e r f a c e

DNP3.0, IEC 60870-5-101, ModBus ,  ...

U
C

A
2

 /
 I

E
C

 6
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8
5

0
 /

 I
E

C
 6

0
8

7
0

-5
-1

0
4
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cr

o
ss

E
th

e
rn

e
t-

b
a

se
d

 L
A

N
 (

1
0

/
1

0
0

 M
B

P
S

)

I/O
L e g a c y

B u s
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MiCOM C264 Distr ibuted

RTU Distributed Architecture

I E D

S u b s t a t i o n  H M I

/ A s s e t

M a n a g e m e n t

Ded ica ted  l i ne

o r  P S T N

I/O
L e g a c y

B u sI/O
L e g a c y

B u s

UCA2  /  IEC  61850  /  IEC  60870 -5 -104  ac ross  E the rne t -based  LAN (10/100

M B P S )

E t e r r a c o n t r o l /

P a c i s  G a t e w a y

P r o p r i e t a r y
P r o t o c o l ,  E t h e r n e t

I C C P

C 9 6 4  G a t e w a y

D N P 3 ,  I E C 1 0 1
M o d b u s
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M i C O M  C 2 6 4  Multi - rack

Centralised Multi rack Architecture

E t h e r n e t  i n te r f ace  t o  O u t s i d e

c o n n e c t i o n  W e b s i t e  /R e m o t e

E m u l a t i o n

L
A

N
 E

th
e

rn
e

t-
b

a
s

e
d

 T
C

P
/

IP
 /

 U
C

A
2

C 9 6 4  G a t e w a y E t e r r a c o n t r o l / P a c i s

G a t e w a y

Y e a r  2 0 0 0  -  4 0

S tation Bus Communication

T 1 0 3 /M o d b u s /D N P 3

E l e c t r i c a l  M i s s i o n  C r i t i c a l  F i e l d  B u s

U C A 2 /IE C 6 1 8 5 0  

P r e s e n t

F u t u r e  :  N o n  M i s s i o n  C r i t i c a l  

A u t o m a t i o n

E l e c t r i c a l  o r i e n t e d

A p p l i c a t i o n s

O t h e r  S C A D A

p r o t o c o l s

F u t u r e  :  M i s s i o n  C r i t i c a l  

A u t o m a t i o n

S t a n d a r d  a r c h i t e c t u r e  &  

c o n f i g u r a t i o n  

⇒  F a s t  &  C o s t  e f f e c t i v e  p r o j e c t s

S e l f - D e s c r i p t i v e  P r o t o c o l s

P l u g  a n d  P l a y
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Transmiss ion  EHV/HV -  Distr ibuted

I E C
870-5-103

Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

S C A D A
IEC870-5-101

K e y  D i f f e r e n t i a t i o n

1 .  L o c a l  I n t e g r a t i o n  c a p a b i l i t y

2 .  U C A 2  t e c h n o l o g i c a l  g a p

( w i d e  p o s s i b i l i t i e s  o f  

s c h e m e  a u t o m a t i o n )

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

4 .  S w i t c h y a r d  F i e l d  D i s t r i b u t i o n

5 .  A s s e t  M a n a g e m e n t  I n t e r f a c e

Y e a r  2 0 0 0  -  4 2

Transmiss ion  EHV/H V  -  C e n tralised

I E C
870-5-103

Ethernet  UCA2 /
IEC61850

MiCOM C268

MiCOM P

S C A D A
IEC870-5-101

K e y   D i f f e r e n t i a t i o n

1 .  L o c a l  I n t e g r a t i o n  C a p a b i l i t y

2 .  R e l a y  O p t i m a l  I n t e g r a t i o n

3 .  S C A D A  P r o t o c o l  I n t e g r a t i o n

O p t i o n n a l  H M I



Y e a r  2 0 0 0  -  4 3

Substransmission HV -  Distr ibuted

Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

S C A D A
IEC870-5-101

K e y  D i f f e r e n t i a t i o n

1 .  H M I S t a n d a r d i s a t i o n

2 .  L o c a l  I n t e g r a t i o n  c a p a b i l i t y

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

4 .  S w i t c h g e a r I n t e g r a t i o n

I E C
870-5-103

O p t i o n n a l  H M I

Y e a r  2 0 0 0  -  4 4

SubTransmiss ion -  Centra l ised

I E C
870-5-103

Ethernet  UCA2 /
IEC61850

MiCOM C268

MiCOM P

S C A D A
IEC870-5-101

K e y  D i f f e r e n t i a t i o n

1 .  H M I S t a n d a r d i s a t i o n

2 .  L o c a l  I n t e g r a t i o n  C a p a b i l i t y

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

4 .  S C A D A  P r o t o c o l  I n t e g r a t i o n

O p t i o n n a l  H M I
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Distribution - C e n tralised

I E C
870-5-103

Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

S C A D A
IEC870-5-101

K e y  D i f f e r e n t i a t i o n

1 .  H M I S t a n d a r d i s a t i o n

2 .  L o c a l  I n t e g r a t i o n  C a p a b i l i t y

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

4 .  S C A D A  P r o t o c o l  I n t e g r a t i o n

O p t i o n n a l  H M I

Y e a r  2 0 0 0  -  4 6

Large Industries -  Plant Electr ical
S C A D A

Ethernet  UCA2 /
IEC61850

MiCOM C264

K e y   D i f f e r e n t i a t i o n

1 .  S c h e m e  A u t o m a t i o n  

( L o a d  S h e d d i n g /res ta r t ing ,… )

2 .  T h i r d  P a r t y  I n t e r f a c e  I n t e g r a t i o n

3 .  L V  I n t e r f a c i n g

3 .  F l e x i b i l i t y  t o  c o m m u n i c a t i o n  m e d i u m

 

CCR

SS.10

SS.22

SS.21

SS.23

SS.17

SS.1

SS.24

SS.20

SS.7

SS.8

SS.11

SS.2

SS.6

SS.3

SS.12

SS.4

SS.16

SS.9

SS.18

V S D

MiCOM P

M o d b u s  R T U
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Small Industries /
Infrastructructure  -  Centra l ised

M o d b u s  R T U Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

P L A N T  D C S
Modbus/Ethernet  OPC

K e y   D i f f e r e n t i a t i o n

1 .  H M I S t a n d a r d i s a t i o n

2 .  P r o c e s s  D C S  O p e n  I n t e r f a c e

2 .  V A R  I n t e g r a t i o n

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

E l e c t r i c a l  H M I

Y e a r  2 0 0 0  -  4 8

Rai lway  -  E lec t r ica l  SCADA

Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

E t h e r n e t  O P C  B a c k b o n e
Over  severa l  100 o f  k i lometer

K e y   D i f f e r e n t i a t i o n

1 .  C a p a b i l i t y  f o r  L o n g  D i s t a n c e  

E t h e r n e t  B a c k b o n e

2 .  V A R  I n t e g r a t i o n

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

E l e c t r i c a l  H M I

T r a c t i o n ,
A u t o t r a n s f o  S S
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W indfarm -  E lec t r i ca l  SCADA

Ethernet  UCA2 /
IEC61850

MiCOM C264

MiCOM P

Ethernet  UCA2 Electr ical  Data
Highway

K e y   D i f f e r e n t i a t i o n

1 .  S c h e m e  A u t o m a t i o n  

( L o a d  S h e d d i n g /V A R  c o n t r o l , . . . )

2 .  V A R  I n t e g r a t i o n

3 .  R e l a y  O p t i m a l  I n t e g r a t i o n

4 .  F l e x i b i l i t y  t o  c o m m u n i c a t i o n  m e d i u m

E l e c t r i c a l  H M I

A u t o t r a n s f o  S S

Y e a r  2 0 0 0  -  5 0

P O W E R F U L  E N G I N E E R I N G
T O O L S

M O R E

E S

A P P L I C A T I O N  S I M U L A T O R S

l R e d u c e  t e s t  a n d  c o m m i s s i o n i n g  c o s t s

l S e c u r e  a p p l i c a t i o n  u p g r a d e s

P A C i S  E S

E Q U I P M E N T

S I M U L A T O R

P A C i S  P S

P R O C E S S  S IM U L A T O R

P A C i S  S M

S C A D A

S I M U L A T O R
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A rchitecture example

l M e s h  c o r n e r  a u t o -r e c l o s e r,  N G C  ( U K )

– i n  s e r v i c e  s i n c e  2 0 0 1

L V  C B

H V  M e s h

C B

Y e a r  2 0 0 0  -  5 2

A rchitecture e x a m p l e  ( N G C )

O P E R A T O R  I N T E R F A C E

ALSTOALSTO
M DCSM DCS

P S T N
access

Optical Ethernet

&&C

P141

AB CD

MiCOM
TRIPALARM

OUT OF SERVICEHEALTHYC  = CLEAR&& = READ
↵↵ = ENTER

BP -  MiCOM
P740 To Central

Unit

I/Os

Ful l  S ICAP Feeder

F P 1- MiCOM
P545

F P 2- MiCOM
P437

CB - MiCOM
P143

MiCOM

GGC

GG
G

G

GTRIPALARMOUT OF SERVICEHEALTHYEDIT

O I L/R

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICE
HEALTHYC  = CLEAR
&& = READ↵↵ = ENTER

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICE
HEALTHYC  = CLEAR&& = READ

↵↵ = ENTER

UCA2.0

&&C

P141

ABCD

MiCOMTRIPALARM
OUT OF SERVICEHEALTHYC  = CLEAR&& = READ↵↵ = ENTER

&&C

P141

ABCD

MiCOM
TRIPALARM
OUT OF SERVICEHEALTHY
C  = CLEAR
&& = READ↵↵ = ENTER

BP -  MiCOM
P740 To Central

Unit

I/Os

With exist ing  protect ion
bus

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICEHEALTHYC  = CLEAR&& = READ

↵↵
 = ENTER

&&C

P141

ABC D

MiCOMTRIP
ALARMOUT OF SERVICEHEALTHY
C  = CLEAR&& = READ

↵↵ = ENTER

F P 1- MiCOM
P545

F P 2- MiCOM
P437

CB - MiCOM
P143

IEC 60870-5-103

&&C

P141

ABCD

MiCOM
TRIPALARM

OUT OF SERVICEHEALTHYC  = CLEAR
&& = READ↵↵ = ENTER

MiCOM

GGC

GG
G

G

GTRIPALARMOUT OF SERVICEHEALTHYEDIT

O I L/R

B a y
Controller
C264

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICEHEALTHY
C  = CLEAR
&& = READ↵↵ = ENTER

BP -  MiCOM
P740 To Central

Unit
Hardwire interface to existing
protection ( may be in same
cubicle )

F P 1- MiCOM
P545

F P 2- MiCOM
P437

CB - MiCOM
P143

Hardwire
Interface

I/Os

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICEHEALTHY
C  = CLEAR&& = READ

↵↵ = ENTER

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICEHEALTHYC  = CLEAR&& = READ↵↵ = ENTER

&&C

P141

ABCD

MiCOM
TRIPALARMOUT OF SERVICE
HEALTHYC  = CLEAR
&& = READ↵↵ = ENTER

MiCOM

GGC

GG
G

G

GTRIPALARMOUT OF SERVICEHEALTHYEDIT

O I L/R

L C C  C u b i c l e  -

C O M M O N

Common
I/Os

BC -  with
Substation
Automation
function

BP- MiCOM
P740 -
Central Unit

To  f eede r
units

System
G P S

MiCOM

GGC

GG
G

G

GTRIPALARMOUT OF SERVICEHEALTHYEDIT

O I L/R

&&C

P141

AB CD

MiCOM
TRIPALARMOUT OF SERVICE
HEALTHYC  = CLEAR
&& = READ↵↵ = ENTER

MiCOM
P594-
GPS

&&C

ABCD

Trip
Equip.failureU aux.

Aux. 2
Aux. 3Aux. 4

Aux. 1

Alarm

P122MiCOM

To MiCOM
P545  units

Telecontrol
Computer - TE
(GI74)

T E L E C O M M U N I C A T I

O N  Cub ic le

Ab c d

Telecontrol
Computer - TE
(IEC60870-5-101)

Ab c d

Substation
Automation -
M i C O M C26X -
redundant unit

MiCOM

GGC

GG
G

G

GTRIPALARMOUT OF SERVICEHEALTHYEDIT

O I L/R

B a y
Controller
C264

B a y
Controller
C264
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A  W O R L D - W IDE
A P P L I C A T I O N  E X P E R I E N C E

l World -wide exper ience
in electrical control
systems s ince 15 years :

– >500 ins ta l l a t ions  o f  t rue

d i s t r i bu t ed  s y s t ems

– N e w  i n s t a l l a t i o n s  a n d

retrofit

– A I S ,  G IS  a n d  h y b r i d

p r i m a r y  t e c h n o l o g y

– F r o m  3 0 0  V  u p  t o  8 0 0  k V

Y e a r  2 0 0 0  -  5 4

A  K E Y  K N O W - H O W  IN
P R O J E C T  M A N A G E M E N T

l M e thodologies:

– F r o m  p r e l i m i n a r y  s t u d i e s  u p  t o  s i t e  d e c o m m i s s i o n i n g

– T i m e ,  c o s t s ,  r i s k s ,  p e o p l e ,  c o m m u n i c a t i o n

l Local  ressources  for improved flexibility

– F r a n c e ,  U K ,  G e r m a n y ,  I n d i a ,  U S A ,  B r a z i l ,  A u s t r a l i a
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