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Introduction

- Highlighting some of the leading manufacturers’ systems
and products as examples

- GE

- ABB

- SEL

- Siemens

- ALSTOM



oE

- The power system autormation system offered by GE
centers around the universal family of relays ( )

- UR range => description of an IED

- The UR family of IEDs is built on a common platform,
with different protection features in each member of the
family.



Protectione)

The UR family of IEDs is built on a common platform, with
~ different protection features in each member of the family.

- Members
- L90 [ Line Differential Protection ]
- High-speed tripping of less than one cycle
- L60 [ Line Phase Comparison Protection ]
- Designed for HV and EHV transmission lines

- D60 [ Distance Protection ]
- High-speed distance protection for MV and HV transmission lines

- T60

| Transformer Protection ]

- For small, medium and large power transformers

- F60
- C60
- C30

' Feeder Protection ]
' Breaker Protection ]

" Controller (typical bay controller without any protection

functions) ]



GE (cont'd)

- Control
- Offer local and remote control facilities
- Programmed by the use of logic equations (FlexLogic)

- Metering

- All IEDs include current, voltage, power and frequency measurements,
iIncluding current and voltage phasors.

- Monitoring
- Disturbance records
- Event records
- Self-diagnostics
- Communications
- RS-232 port
- local interrogation and Programming
- RS-485 port
- 10 Mbps Ethernet port



GE (cont'd)
- SCADA

- A Windows based proprietary software program, called URPC
- Running on a PC with the Windows 95/98/NT operating systems

- Full access to relay real and historical data is provided.



A D
ABB I\

- ABB offer various products for SA, depending on the
required architecture

- Type 1 products

- Type 2 products



Type 1 products (ABB)

- The REF series of relays

- Feeder protection relays
- REF 541 relay
- REF 543 relay
- REF 545 relay

The only difference between the relays in the series is the amount of 1/O
each relay can accommodate.



Type 1 products (ABB) (cont’d)

- Protection

- The REF series offer the following protection function blocks as
standard features in the protection application

- Non-directional overcurrent(low-set, with seven different curve types,
highset and instantaneous)

- Non-directional earth fault (low-set, high-set and instantaneous)
- Directional overcurrent (low-set, high-set and instantaneous)

- Directional earth fault (low-set, high-set and instantaneous)

- Phase discontinuity

- Three-phase over-voltage (low-set and high-set)

- Residual over-voltage (low-set, high-set and instantaneous)

- Under-voltage (low-set and high-set)

- Under/over-frequency (5 stages)

- Thermal overload

- Transformer inrush and motor startup current detector

- Autoreclosure function

- Synchrocheck function



Type 1 products (ABB) (cont’d)

- Control functions
- The control functions include
- local and remote control of up to six switching objects
- status indication of the switching objects
- interlocking on bay and station level
- Measurement
- Three-phase currents
neutral current
three-phase Voltages
residual voltage
Frequency
active and reactive power
reverse power
Power factor and harmonics



Type 1 products (ABB) (cont’d)

- Monitoring
- Includes
- Trip circuit supervision
- Operation time counter

- Circuit-breaker electric wear
- Breaker travel time,

- Communication
- Optical RS-232 port
- RS-485 port
- Supported protocols

- ABB SPA-bus protocol (up to 19.2 kbps)
- LON bus (up to 1.25 Mbps)



SEL

- Products around intelligent relays and the communications
processor

. relay is the premier multi-function relay for
- transmission and distribution applications
- and provides comprehensive
 protection,
« control,
* metering,
< and monitoring applications, all in the one device.

- Up to 16 relays can be connected to the communications processor,
type SEL-2020 or SEL-2030.

- The SEL-2030 comms processor differs from the SEL-2020 in that it is
readily adaptable to new communication protocols.

- When a new protocol needs to be added to the SEL-2030, a protocol card
can simply be slotted into the appropriate space.

- The comms processor regulates all communication in the substation
between itself and the relays, and all higher level communications to the
SCADA network.



SEL (cont'd)

- Protection

- SEL-387E relay

- Current differential and voltage relay

- Transformer protection, overexcitation-, over- and underf requency
protection

- SEL-351

- Multifunctional directional overcurrent

- Offers the following protection functions
Phase and ground directional overcurrent
Non-directional phase and ground overcurrent
Under- and over frequency (six steps)

Under- and over-voltage

- Control
- Sequential events recorder, automatically transfers data to SEL-2030
- Up to 16 remote control devices per relay



SEL (cont'd)

- Metering
- Accurate metering of all electrical values
- Load profiling of up to 15 user-selected values
- Stores up to 40 days of data

- Monitoring
- Substation battery voltage level monitoring
- Intelligent breaker monitoring
- Status monitoring of up to 16 devices
- Self supervision

- Data communications
- Uses an internally developed protocol, collectively termed fast meter protocol
- SEL-2030 (Supported Protocols)
- MODBUS, DNP V3.0, IEC-870-5-10, UCA

- The SEL-2030 can support communications on all active ports (up to sixteen)
simultaneously.



SEL (cont'd)

- SCADA
- SEL do not have their own SCADA software



Siemens SIEMENS

- Siemens offers two main systems

- SINAUT LSA system

- Which follows the more traditional approach and is aimed more at the
large transmission type substations

- SICAM technology

- SICAM concept consists of
+ SICAM PCC
+ SICAM SAS
- SICAM RTU

- Protection

- Siemens has a full range of protection relays from high voltage to
low voltage applications.

- The 7-series (SIPROTEC) relays are generally applicable for high-
and medium-voltage,



Sl NAUT LSA (Siemens)

- The term ‘Substation Control and Protection System’ is
more fitting than ‘power system automation’

- The SINAUT LSA system is a typical type 4 system
architecture

- Some devices are available for use in the SINAUT LSA
system.
- Station control unit 6MB5510/5515
- Compact remote terminal unit 6MB552
- Mini compact remote terminal unit 6MB5530-0
- Input/output unit 6MB520
- Compact bay control unit 6MB524
- SCADA



SlCAM PCC (Siemens)

- The SICAM PCC system is based on a PC control system
(PCC stands for PC Controller)

- The SCADA software runs on a
under the Windows operating system.

- The system uses
- PROFIBUS and IEC 60870-5-103 for field communications

- ICCP (inter control center protocol), also known as IEC 60870-6-
TASE.2, for communications to a LAN or WAN.

Other
Networks

Control
Center

SIPROTEC

devices with
|IEC 60870-5-103



SlCAM SAS (Siemens)

- The SICAM SAS system is recommended for larger
substations.

- SICAM PCC can be expanded and turned into SICAM SAS by
adding the station control unit.

- PROFIBUS and IEC 60870-5-103 are used for field
communications, and IEC 60870-5-101 between the
station control unit and the control center. -

ES

IEC 60870-5-101

2

PROFIBUS
N

SIPROTEC Process Other
control unit devices with
IEC 60870-5-103



SlCAM RTU (Siemens)

- The SICAM RTU system has been developed primarily for
geographically decentralized substations.

- The RTU offers stronger communication capabilities to the
remote control center.

- PROFIBUS, Industrial Ethernet, IEC 60870-5-101, and SINAUT
8FW are supported |IEC cor0e 1o
SINAUT 8 FW

PROFIBUS
Industrial Ethernet

2]

PROFIBUS Z_’ 7_’
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Thank you



- :( DISPATCHING) Siabuwy

ol 03 S A by s il a5 al e el ) (e 4 Sala
o 1A s JES 38 pe Sialin 51 shaie (30 gla 450 248
oAl

. &9%4*&3

sl Hsdla g SRl g Gl ASal J IS -

o ailaie Kaluwy 558 K e b Saales dlayl -

© Cudgana by (8 2 5aaS Glo) 0 (8 elA masaa SIS Jlee) -

» b g S 5 il 5 3l 5 Jb S ool -

o ali ) 5 el 5 (B8 g cle Sl il o -
oé)\)h\j@\)})é\wéuu\_\}d)ﬁ_

o aalsa Ga a3 5ol e b (Kiales -

o Ol gt 3 See ) 1 -

o ke sile ) siwnashie ) gile Siales 5 J S -



- :(Station Interface System) W olXicn) (ud Al ale

+ 250 ALE gy Cualy (o Leal g yaig la Cany alad 3 4S alw

s ag ada g e gla o) 5 Kimbiny 380 5e o il g MUl Jals g

o ol Lealligl b aSul <l jaead (b )l iy @l 5 53 250 o0 S

ol i g Jald b i) Al

- tosd il sledline i -

o 03 Lla s Cle DUl = 5 58 5355 (5l oae @l oa L Jlne i ()

o agada g e gla QS a6 Ll Capla S5 48 03l (e Lea Ky

o 1A Ol gt 4o Ll S (a5l Jeatia ol 5 500 Ly Cuany <l g
oL Asd e S IS




+ A ) e CinlS via b G o Lelline i ol Leal&ig) Sl (ammy o
.m;@tﬂ\J@\JLJ\AM\Sw\Mﬁm\oM



oo il Gl Hlaa

v sbelline sis U ol U agad o Bl 023l iy e

¢ el g ol sl ald (sl jlalinl 5 ke AS 23l e ud i

. disd

o O e Bl dab 5 J RS 3S je 5 a8 A s 53 (g Jalii )

o Ao bl ol gt 50 0l (e D s A4Sl G il 3o sk ) 52 0l

© Gl )& pa

OS5 e 4 o) ) cle Ul Jlaml -l

¢ Qe i 5 lae sk ) g8 U O Saeat 3l g s ga ) G e Sl
o L) e 3] gexila QLo e LG JAN 5 4S ud il (sl

) oAl Qi e S Sl G a0 5 eadHVI) 8 DL Dl e
. JJJa\JMQQeU@éﬁJuiigJJ\JWJcJﬁd\.AQ\1.@_'1““5})

© ) JUS SS 4 dle bl ol o gk 35 258 «RTU)

o <, J)JGAM\J ey d)ﬁ )S\fm(jﬁ”j\_)uPl_C) é\}&

o1 oyl 4y JUES S e Sl e Jla) -

= 2l 5 il RTU s sicdl )l ) G IS 35S 5 ) (bl sleila s
S 35 Gled (pl adas e sla Al S 4 Ladl a3 5058 (WHVI
o oo el o) Ol jpeai s Gaoba Cnl D) 5 255 (e o) L i

>

° _.Jy



o oo ile Sl 4ty jlea Jeli Y ganae ) Kl i Hle sla Jlise
o raudly

o B e 3 e o&iu) ) jgat J K Ciga 4SSl Jlie 53 1

C 3K

o Ol aead 3 Sdae Cumida g (50 S (adidie G 48 Al Jlne 5 2-

o (ORSal)ai g (e IS 4y oK

b e IS A ol (sla 4 YT L) ciga 4S8 e Jlie 53 3-

v 0 R e lail Qi gla S JlEn) Caga 4SSl Jlise 5 4-

s e S 4 oSyl

o ) oad sl Cplandd sl )3 4S e gic 21l Calida £ 5l Lellina
o ald Crans Tl ) (S e A L s Sl ) SO L 5l (Sl e o
- s )l B nSCADA(RTU)



