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» The papers are sub divided into 2 parts

1. PS1: Protection under System Emergency Conditions (2
papers)
2. PS2: User Experience and Current Practice with IEC6185
Process Bus (17 papers)
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Papers Contents
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»5 papers about load shedding J>Vl 2 b e auicw Bl
»2 papers about WAMs & Synchro-phasors
ol il Hlgb VI 9 Sanll Asuwly audlwll (e awicw

»4 papers about countries experience (Brazil, India, Russic
Zeeland)
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» 2 papers about emergency conditionscs,lglll GV

»The rest about different protection devices a9gJ

Papers Contents

» PS2: User Experience and Current Practice with IEC618

Bus (17 papers)
J9S9igw plizkiawl adlxdl Ulw,lowll 9 yuwiicwodl O
adleoll Uluasll

» 3 papers about interoperabilitysvudl Juswadl e auicw Il)s

» 3 papers about process bus systems Uluad aokil ,e awicw
= =0l

» 5 papers about digital substations axo9,J1 UlUa=oll (& A

» The rest of papers about different topics gaolgn £ Ak
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» Efforts to advance the digitization of the electric power syste
Brazil have been discussed with analysis and understanding of
vision of the Brazilian electric utilities, as well as users and
suppliers on the specification and documentation of the DSAS,
mainly for installations based on the IEC61850 standard.
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» This has been possible from several surveys carried
with several companies, involving protection and
automation professionals .In this process, it was
identified that different options in the market are
available today for the implementation of DSAS
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2. BASIC CHARACTERISTICS OF A SUBSTATION AUTOMATION S
bl il plbdd Al yaulasdl

» 3 levels of substation automation systems &oil Aokl wlgi
wlbxoll
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Station Level

a=dl Seiuwno Bay Level

3/8/2021



3,2 laxol! @ungigV giladl ladazdl Jl V »

SCADA
142 b 39 ([1] 90l plaslly OVl (s> =
wsolodl Uall o luwilodl ,3lol (59 pgpaoll ===
IED éauSiJl auguSIVl 650>V (sle |aosso
5lbgll g0 sl,>Y ldg LML 63990l e
wlheoll S;lgdl (sde alaioll g dsgllall TN
gl sdeg (el ap=l Wlago) aslaoV /! I\
wowldly VLol G blasd]l olaig alazeall E* /451

Ll @lazolly (HMI) Human Machine Interface F7HHH
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» IEC 61850 standard covers communication for all functions being
performed at the substation for interoperability between
devices. The standard supports any philosophy covering different

approaches to function integration, function distribution, and
automation system architectures.

» The object-oriented data model specifies the Logical Nodes (LNs)
and aggregates the necessary attributes to promote access to all data,
providing in a standardized way the information needed to meet
performance requirements.

» The substation automation system engineering guarantees its
interoperability by applying the Substation Configuration
Language (SCL), standardizing the engineering process and

providing the means to exchange standard configuration data among
the various tools available in the market.
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» In Brazil, since 2013 several process bus pilot projects alread
installed, configured, and tested and showed satisfactory per
operation. All process bus interfaces of the equipment involve
receiving the Sample Values and GOOSE messages

PILOT PROJECT I e ‘ o

Figure 2 — Pilot project architecture

GoiVl plbs Gubs el .4

» The new designs of digital automation systems use the standard IEC 6185C
is important to note that the basic functionality of an Automation Syste
determined by the tasks that this system must perform and will not be
changed by the application of the standard.
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» As communication is the basis of the automation system, the
specification according to the IEC 61850 standard becomes the
most important part of the definition and design of these systems.

Lub Ulaolgoll puai (@oiVl plbi ywlwl @ wYlaVI Ul los »
il adoc 59 £j> pdl D IEC61850 awwlisidl Llaolgol
AokuVl oip) pusuailly
» The impact of the capabilities that the IEC 61850 standard provides
for automation engineering allows for a diversity of possibilities

@ ighl IEC61850 @bl Glavlgall lpswiy ol Glasll b ol »
lSowll £9ii o Ses wlaxell @oil doll

» The optimization of functional performance not only includes the
implementation of the best available technique, but also economic
aspects such as investment, availability, expansion capacity and
maintenance facilities, that is, considering all the costs of th
system life cycle

] @l> 0 .5

Implementation methods can be briefly described as follows

» The entire implementation of DSAS is performed by the owner
utility. In this case, a deep knowledge of the products and
processes is required, especially in relation to the use of systems
and IEDs operating with the IEC 61850 standard

-1 o oS Qnasuauodl dusiidl @b ,lais| (Soy
Wlo Jud uo piv DSAS Wbl @il plaid ISII dusiid] piv P
Asiaol A9, 20 599 wow ALl 04D (599 cU eI OIS i
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» Part of the work is outsourced. Thus, deeper knowledge
is required in outsourced parties, and the depth of
knowledge required depends on which parts will be
outsourced. It is worth emphasizing that the systemic
vision of DSAS is essential for the success of the
enterprise.

cJloel Blai G £33 5 Ayl Olgsw @ileiowY pis b
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» All DSAS implementation is outsourced (turn-key projects), including
commissioning and system power-up processes.

» In this case, a minimum knowledge of the utility professionals involved in
process is required. However, this knowledge must be sufficient for the
company to be able to specify the requirements for the solutions to be
implemented, to adequately evaluate the proposals in a technical and
economical way, and to supervise the quality of the supplies made by the
outsourced.

Wb e Winkii pis DSAS Wlaxoll dinil plai €9 mine J>Ir0 gaos
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2> 9 Wasiis prians o5l Jgdoel) Slalpin a0 gasSiand eS| a5
WiS g Solaidl 9 it JSuwin aorioll o9 2l Luwlioll pasi
2ol g By pis Wl wlasoll 639>

3/8/2021



established by the standard IEC 61850, the digitalization process is only partial

the Process Bus is not used.
» Abig challenge to be overcome is the decision to use this level of automation o
the facilities

00 Sl 328l oo P 9 cAayslal sbeSUl LS uis G0 M)l 9 il e i Wl Jud o ST pi
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vl 9 OUA=JI CHALLENGES AND FINDI

» In addition to being identified as the most used turn-key method, o
implementation, modern SAS designs using IEC 61850 have been imp

inadequate preparation of their specifications and documentation.

» This often happens because several companies do not take the necessg

with integrating the solutions.
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» The specification model practiced by the companies' engineering i
constructed in a textual way, causing problems of interpretation

suppliers and customers.

» Sometimes IEC 61850 is treated as a communication protocol and
as a more comprehensive standard
38y cswad JSuin 0§Linil piy Ul OlS il (sawdigo Jud o Anoll Glaolgall 25905 /
sMo=ll 9 w901 Jud o O i S\ OMUS K

OYLai W JsSgigm @il e [EC61850 aumwbitdl wlaolgoll go Jolail pi Jlg>

2oLl 9 whaswdl CHALLENGES AND FINE

» The adoption of a formal model is fundamental for the eliminatj
this type of problem, making the commissioning and integration
process more efficient, although important points have already bee
identified for the success of the projects, such as:

» Domain Technique and Tools Available
» Common User Interface
» System Tools
» Organizational Structure of the Company

» A major effort in enterprises has been to document the specificatior
through the System Specification Description - SSD file, initiating
DSAS deployment process correctly
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» The definition of the requirement of an automation system is initiz
determined by the technical specification and, during its life cycle,
documentation generated in the design, manufacturing, testing and
commissioning phases.

sl Ulaolgall (i b e Waw pu wlibxoll aisil plby ldhkuis
al> 0 W\ Lpiluuil pi W\l Uladoll plasuiawl cUdg Ly avldl Ll é
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» Depending on the strategy chosen by the company, taking into account
construction and contracting models, several consequences can occur.
23lou, eVl 8 AVl dicg AS il Jad o 8)liswod] Qusail i
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» Regarding the efforts to achieve the objectives of the dig
the electric system in Brazil have been discussed with anaz
understanding of the vision of the electric utilities, as wel
and suppliers on the specification and documentation of t
mainly for installations based on the IEC61850 standard
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» Without making a judgment on the different models, products a
technical solutions chosen to compose this system are important t
this implementation must become economically attractive and
efficient from a technical (not only effective) point of view
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