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IEC61850 - i
ABB's first experiences

Part 1

o m Driving force in
s standardization committees
e = 13 permanent members in TC57
a -x:orcz:fr:rnjncetesting Part 10 . TeSting With Areva and
IEC101 Siemens SinCe 2001
Station Level S S / N
\\% % Es% 5 m Last tests concluded Q2 2004
| | |~ @
wmt/s redu ndaﬁw itched Ether neE A\
m “ nalyser
ﬁ_fl T = |[EC61850 References
N
@E = First IEC61850 installations in

service since 12/2004
m Many stations in execution
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IEC61850

Experience Summary of the first experiences

2 From the Development of the Standard

m Very high effort needed to combine the expertise of many participants to a
global standard in 10 years

m  Global (for IEC and ANSI world) standard ready and usable
m  Unexpected diffusion of the standard in other domains

0 From the early Testing

m Early testing of systems combined by device from ABB, Siemens, Areva and
Omicron has resulted in important feedback for the standard and the
participating companies

m Early testing has avoided a standard which is not usable at all
2 From the first project
m The standard request some learning for all (customer, supplier)

m |EC 61850 is very well suited for complex retrofit projects also
m SCL and system tools are the key for system integration




IEC61850 .
ABB's Strategy for quality assurance

m Technologies like IEC61850 affect many aspects of
systems components and system integration

= New or updated control and protection products

m Adapted product and system engineering tools and processes

= New communication infrastructure and topologies

- Thorough System Verification is key

> Product Unit Tests > Product System Test > System Verification & Validatior>

Stand-alone product tests Single Product Verification in a System integration Test in large System
small system

General Experience
Quality assurance by testing from Products
up to Large Systems is essential
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ABB’s experience — Case Studies
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Project Characteristics
m EGL - Laufenburg 380kV Substation Retrofit

m Bay-by-bay retrofit of Primary and Secondary Systems
= |[EC 61850 required

m Search for an “Utility Standard” 380kV
m Standard Solution development for large retrofit and extension program
m Retrofit of entire stations, Greenfield stations
= |[EC 61850 required

m DEWA - Frame Contract 132/11 kV Substations
m Frame Contract for 20 (up to 40) new stations
m Large number of systems to be delivered within short time
m |EC 61850 required
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Experience

Case studies EGL - Laufenburg 380kV Substation Retrofit

Existing Station
Control System™

Station .@
Monitoring ? \\\\ ’
Migration of I'-—I\]TPT' -
8 ime ateway
380 kV Feeders -
|EC 61850 Hard-wired

100 Mbit/s Ethernet ring bus with switches

Bay Control | Bay Protecton i
Cubicle Cubicle

Switch Sall
=1 i I
Bay Main 1 h Project Description

Control Protection

m Interruption-free retrofit:

- Feeder by feeder

- | L i . IEC61850: Extension of

Tr:'_“s MEE existing Specification
ot | g M1/M2 from different vendors

New Bay Protection required

& Control Cubicles
m Integration with existing 3
party Station HMI




Experience

Case studies Search for an ,,Utility Standard“ 380kV

5Cs51 Station HMI Server 1 Server 2 Enginaering Event Printer  Hardcopy Printer

Waorkstation
N ﬁ — I & & 3
o Print Sarvar ‘

Switch 3 Swiitch 4
Switeh 1 S \
Ba&-{%@&ml chr-‘l‘-lrgitéaigtlm Ba %?ﬂnéml Bavclfl‘-lrglttﬁgtmn Ba u%mgm Baycr-]‘-lrgit:igtiun Bay Control  Bay Protection

380 KV Line 380 kV Transformer suuw-rramm.nj Project Description

FU Type 1A1 FU Type 41 FU Type 3A1

By Swieh |——— Bayswien | m  Base for multi-year retrofit

LL;I program

0]
2 L = Detailed specification for
= functional units and IEC61850
Li = Homologation of functional
2 units required
=
?CJ m M1/M2 from different vendors
2 e required
©
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Experience

Case studies

DEWA - Frame Contr. 132/11 kV Substations

; ; sce ECC scc ECC
gaﬁe[ngéftﬂns1 ga(:ku&e&ﬂ;g‘? System Control  Emergancy  System Contrel - Emergency
omputer ompuiter Cener  Conlrol Center  Canter  Control Carer
Ao . e II‘ Watchdog Alarm 2 I g I 2 I % I
S —— e Anrunciation B f 2 i 2 / 2 /
et - — S 5/ ] g
L o fMan @ & YBachup =
L_‘ﬁl Uni Unit e
S b =1 o= =
Gateway ;
COM3S1 | Time Semer
— e — ‘n»\
Redundant Staicn LAN TCPIIP il = v B ) L Cd e J
SAS690 Advanced
Substation ALtomation System i
IneMace with Prokecion IED's with 5 Ines.
Commurizaton Ink Station Compukr! Gakway on [ECS06T 05103 (075 IECS INdlck )
= Syskem capaddly for 120 EC's
L
=
L lars inksr din Ring _
Starouplsr (radundant power supplies) -

Intarecnne ction Ethemet {100Mbit's)

Flekd swltch capacity:
16 ophcal Mefas, 2 usd for mErnnecton
Toldl swhchies 1- capachy for 14 |ECYs

Use d coredions 11/ spare 3

IECE1250

2additional SEtion switche s
1dekcincd / 2 optical e face s,
2 optical used o Ik roonne aion

Fleld swltch capacily:
16 oplicalInletfaczs, 2 used for ik recnnzcl)
Tokal swiches 5- capachy for 70 1ECts
Wsed comectons 59/5pak 11 .

Starouplsr (redundant power su
- —

Bay conlral urit
FECH16'

Bay eorirol unit CommenAlam unk
REC315"4 REC315'4
e &=

IECG0S70-5-108

SPAIC.
L] I._? - L

5x 132KV Dual Cabls Line

| i
i kn
| 3ndpary and pary
{ prokedion protedion i |
i i
I[ | o cormen alm une i
i K locaied nihe siatbn i
| communkcatonpansL i
12 132KV Dual Cable Ling 3x 13211k Transformer 1 133V Bus Coupler e Alia P Ax 11122KY Incomer

Faadar

Project Description

Frame contract for 20 SA
systems

|dentical station layouts

Step-wise introduction of
IEC61850

Rigorous pre-qualification
including site visits

Short order-to-commissioning
time
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Experience

Projects

ABB’s IEC 61850-compliant solutions

TERNA SICAS Program for 380/220/150kV $/Ss, Italy

Large-zcale standardization of [EC 61850-compliant scticns

Creation, homologation and supply of:

5 40 type-tested bay confrol and protection solutionz

®  High-guality user interface, standard logics and sequencer

B Incerporation of 3 party IEDs and units with |EC £1250
communication inferfaces

Efficient project implementation

Senalec’s Hann D0/20kV S/5, Senegal

EGL 320KV Laufenburg Substation, Switzerland

DEWA Frame contract, Dubai

The world's first HY substation with |EC 61850-
compliant 54

Stepwise retrefit of seven out of 17 bays:

m Mew control and redundant protection

B Gateway to existing station H

® Integration of 2rd party Main 2 [ED= with IEC 61850
communication interfaces

Sustainable concept for easy migration
of remaining rays/station HMI.

Refurkizhment of Senalec's mozst important substaticn

B Mew EC 61850-compliant bay contral and
protection

® Redundant station level system

®  Integraticn with Meteork Contrel and Dispatching
Cantars

Future-procf solution for existing S0kV AlS
as well as new 30kV GIS

ENELVEN's and ENELCO's Scler & Médancs 5/5s,

Venezuala

|EC 61850 iz key to the uiilities' strateqy for SA throughout

their grids

8 Uniferm system architecturs with redundant staficn level
for high availability

8 Redurdant Ethernat ring with switches for direct

connaction of all contral & protection |EDs with |EC 61250

communication interface

High-quality cperator interface with proven applications

for contral and maoritonng of the antire 15824 KV &

115/13.8 k¥ 8/8s

Enhancead efficiency with harmonized SA systams

for new and ratrofit substations

MEW's Financial Harbour, Sitra
& Buguwwah 5/Ss, Bahrain

The threa 220085/ 1 kY GIS substations wil

strengthien the grid and increase the raliakility of

the poeser 2upphy

B Redundart Station HMIwith redundant,
indepandent gatewsys

8 One preduct family, RExST0, for Contral and
Protection

B Bay'Section contral unit RECETO for all thres
voltage levels

® RERS00 buskar and breaker failure prateciion
(220 k) with IEC 61850 communication interfaca

B Integration of 3 party protection [ECs
via [EC-1031EC 61850 converter

IEC 61250 introduced in ABB's first

substations for MEW Bahrain

Supply of 20 |EC 61 850-based SA systems

State-of-the-art systems for new 132/11 kV 5/S5s:
® Short lead times realized by highly qualified project team
# Redundancy concept, independent key componants

and physically saparated communication netsorks
®  Proven technclogy and functicnality

Safeguarded investment into interoperable
systems for any make of switchgear.

Six new HV substations for PGCIL, India

A00/220 kv GIS /5 at Maharanibagh, 4007220 kW AIS 5/8s

al Bhatapara, Fatehbad, Raigarh and Rajagarh, 400 k' AIS 2/5
at Bina

PGCIL's new substations will be controlled and
monitored by IEC 61850-based SA systems featuring:

Redundant Station HWI using MicreSCADA Pro

One preduct family, REXGT0, for Control and Protaction
RECETD bay contral unit for all voltage levels

REBRSD0 numerical busbar prodection system with |EC 512850
communication inarface

Integration of 2rd party Main 2 IEDs on |EC 61850 platform

® Redundant gateways for integration with MNeteork Control

and Dispatching Canters

The customer’s philosophy as well as requirements
for functionality and availability are being mat

MEK refurbishes its HV 5/5s Dobrudja

& Varma, Bulgaria

The first 400/220/110 KV 5/3= to be refurk-

ished cbtain [EC 61850-compliant 54

® Different configurations: double busbar,
1% c.b., ring

B Redundant statien sarvers and operator
workstations in hot stancky mode

8 Integraticn of zome 7O new REXETD IEDs
and four REBS00 numerical busbar
protection systams

B Integration of 110 k¥ signals via RTL as
well 35 existing RELS21 line protection

Gptimal life cycle management through

future-proof retrofit concept

220/132/33kV 5/5 for Sohar Industrial

Area, Oman

Autorration with verified |EC 61850

implemeantation for new G5 substation

u Redundant Station HMI

# Scakable bay control unit RECETO for all
threa woltage lavels

Enhanced operational efficiency and
safety through cptimized sclution

& Mew installation
#® Retrofit/migration



MEW 220kV Transmission Development, Bahrain

a . *———  Requirements:
—T _T m  Double Busbar arrangement
R I
o —>~ m Bay Controllers on IEC61850
: 3
0] 0) = High availability, no single point of failure
s 8 8 = Fully redundant LAN network on 220kV
) ©)
et ] = Free LAN port for laptop computer at each bay
— = Small sized Ethernet switch for each bay unit.
sf i
L mznm_;sﬂ e

FEEDER BaY

220K\
30V Ar
15 MNOTE:
= EQUIPMENT SHOWN 1S REOUIRED N ALL THREE
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Experience

MEW 220kV Transmission Development, Bahrain

Engineering Workstation Workstation 1 Stafion HMI Workstation 2 Station HMI Workstation at b6k Substation Metwork Confrol GPS
Lazer ol " = ; Centar Global Position
Joinker IEC BDET0-E-10 System clock
2ot st i z
pusre / /
Gateway MEINSERG
COMEst 7 TR Tirzsaner
Redundant Station LA TCRIP "’”“T‘;’w ~
Suskc heiashane _ |
SAS B50-VD1 et Pl N
Sulstation Automation System ¥ Wizrksation 1
b parren .
i-en "
t et
e = —J
oteh Visin route
AF=mative route
Fhers fwks -
e

Fiedundant Emames Interoay Bus(100MER's) IECH1850-8 [Ring configuraton) |rimrines b 55771y Etharmss Sujien

e ———————— 5

Saricn Lagtop win
wemnla e RS 3 Party Prolecton interface with IECE0ET0-E-103
——o
0k IS
Lecal Control Parel L]
o e
Faoiacion st SEFEFF Cominl Unit
Minar FE41 8720 | RESEN
=
w7E- Q

Erart Remcior Pk

Lo dakvery AREET

RETETD
o b by
'Ti P Sulebgir mradinb -
B S
| H BEFIEFF Eay Lk BIFEFF Say Ust EEFIEF? Bay Ut
=L REZEN (=

Dighal Faat Resasder i PR for TE2B2 2y
Tyee . —_— o B .
Bt besn |
I | LCC Local Somsd Cuside
tmin A Prot. Cutlce: M=in E Prot. Cubie ke & Foot. Cublcle Main & Frot Cutice tmiy E Prot. Cabloe: uain & Frot. Cusice ain = Prot. Cubice ety e I 32 Buloing
1 & 220V Cablle Feeder WATERFRONT wih Shent Reactor 25 2208V Cable Feeder A Exzel end Embezsy 3 x Z0EEY Transfrmer Feeder | 2 Trensiormer with Reachar | Lm\r&nc@m l DV AR | Ceeniral unitz

AL DD
FRipmw
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Experience MEW 220kV Transmission Development, Bahrain

Projects

= Independent managed Ethernet Switch from
i RuggedCom with IEC61850 configured in the
%— redundant Substation Ring, de-central installed
m  Single connection of IED and Ethernet switch

LCC Lacal Cardral Cubicle

__instaled in 615 Building within a panel, is provides as a fully redundant
Laoal Gartol Pane system, if switches are interconnected by a
L Twpe ELK) = g —

/ redundant ring
m Interoperability is still guaranteed
m  Separation between switch and IED makes less

problems like integrated switches

m A faulty IED does not automatically open the
Ethernet ring

m Interoperability is still guaranteed

——

(e -
Bay Contral Lhit EE_
REC&T0

Local Bay Cortrol Mric

| BCHMD1 m  Open to choose a switch supplier, open to

e - = upgrade ring speed (e.g. 1GB)

2 .ﬂ_lf m  Spare connectors can be used to interrogate the

3 & system or even to connect a laptop computer

= o P & & with SAS X-terminal functionality

. -+
- B R0
<

©




Experience
IEC 61850 Summary
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IEC 61850 is well proven in substation automation systems and
it is working as intended

There is some learning needed both by users/customers
and providers/manufacturers to avoid misunderstandings

Clear functional requirements but flexibility in the implementation
may be of benefits for the users/customers

The role of the system integrator has to be defined clearly

The “limits” of the standard IEC 61850 have to be respected
to maintain interoperability and allow maintenance i.e.

a standard modified by utilities is no standard anymore

and has to be rejected




