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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.

TRANSITION OF CROATIAN LEGAL FRAMEWORK
FOR ENERGY (ELECTRICITY)

« 3 main steps — as a follow up of EU Energy “packages”
(Energy Act, Energy Regulation Act, Electricity Market
Act, Gas Market Act) :

1. 2001 - HEP-Transmission and CROISMO (I1SO)
2. 2004 (and 2007) — HEP-OPS (TSO) and HROTE (MO)
3. 2012/2013 — HOPS (ITO) and HROTE

 New Electricity Market Act (aligned with EU 3rd
package) came into force on 2nd March 2013
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.
MAIN NEW LEGAL OBLIGATIONS FOR CROATIAN TSO

Transformation with transfer of assets according to ITO model

ITO certification - aimed to be launched during summer 2013
Update & completiton of by-laws
Completion of Power system control modernisation project

Large-scale RES (mainly wind) grid and system inteqgration

Refurbishment of ageing transmission facilities and new
construction to enhance SoS and market integration

Establishment and development of Croatian power exchange
(together with HROTE) and realisation of market coupling

Continuing participation ans active role in European TSO
associations, initiatives and companies, as well as other
relevant EU and regional co-operation (projects etc.)
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.
CROATIAN TSO AND SMART GRIDS (1)

Different angle than from "last mile” service provider
(only 11 customers directly connected to Croatian transmission grid)

Transmission metering system and remote control already
have full coverage for number of years

Additional advanced features to make them “smarter” are in
different phases of implementation, particularly through
EMS/SCADA modernisation project, but also in framework of
RES integration and asset management (e.g. condition based
maintanence)

Resources for R&D limited for number of reasons, therefore

only a few projects could be considered somewhat as “pilot”

projects:

— through co-operation with Croatian (National) Scientific Foundation
IWAMS — Wide Area Monitoring System/

— through co-operation with TSO community (ENTSO-E) in FP7 framework
(Pegase — see summary on following slides)
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.
CROATIAN TSO AND SMART GRIDS (2)

« As founding member of ENTSO-E (2008), HEP-OPS is witnessing
development of dedicated ENTSO-E R&D activities following its
obligations related to R&D from 3rd EU energy package, set out in
ENTSO-E R&D Roadmap 2013-2022

. HEP-OPS is aiming to take more active role in upcoming preparation of
new ENTSO-E Implementation Plan (for 2015-2017)

« HEP-OPS is open for R&D co-operation on national, regional and EU level
Including smart grids topics that are in its responsibility, provided financing
IS secured following regulatory approval or through other sources

. Possible additional topics related to smart grids
(including eventual pilot/demonstration/lighthouse projects) :

— Energy storage
— Power load control
— Improved defense and restoration plan
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' HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.
R&D Pegase project

— participation of HEP OPS

Motivation for HEP OPS participation was to get In
touch with new technologies and the latest
achievements in  power system  applications
development

For consortium it was important to have TSO-s in order
to test on real problems and situations

HEP OPS participated for the first time in FP7 projects

FP7 platform proved to be an excellent opportunity for
R&D project cooperation of universities, TSO-s and
other companies (particularly efficient way for including
small TSOs)
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FP7 Pegase project facts

The PEGASE project has produced new tools to enhance the

cooperation among transmission system operators for the real- 14meE s——" 22 Partners
time control and operational planning of the Pan-European 4

transmission network. New powerful algorithms and full-scale

prototypes have been developed that run the whole European 150 000+ hours e

Transmission Network model for state estimation, dynamic

security analysis, steady state optimization and dispatcher

training simulator,

PEGASE is a four-year R&D project funded by the 7th 4 years e -
Framework Program of the European Union. It is implemented /f G
by a consortium composed of 22 Partners which includes i,
Transmission System Operators (T 30s), expert companies and ./-.-“
leading research centres in power system analysis and applied

mathematics.

_ TIME DOMAIN
ESTIMATION ' SIMULATION

www.fp7-pegase.eu
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.
FP7 Pegase project - results

DTS simulation d e
Full accurracy v.s.
simplified
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.0.

Validation
WP4

: Specification & Architecture

e WP1 - defining needs from TSO point of view

e WP6 —testing and validation
" |Implementation of the test scenarios on predefined models
= Calculations on developed prototypes

= Results interpretation: quality assessment, performance
measurement

= Testing report for each scenario
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HEP OPS contribution — WP1 & WP6

SUMMARY TABLE

©) d oot

STATE j TIME DOMAIN
ESTIMATION Tl SIMULATION
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simulation

www.fp7-pegase.eu
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.

HEP OPS contribution — WP6 example

Busbar outage
analysis:

Voltage drop

Generator
response

Over 20
transformer tap
changes

PST transformer
tap changes

Impact and
changes in
several TSO-s
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" HEP - OPERATOR PRIJENOSNOG SUSTAVA d.o.o.

Lessons learned & conclusions

e Possibility for using advanced applications (including
developed prototypes) and tools including developed
model of complete ETN,

» Education for employees — several workshops/courses,

 New skills acquired by HEP OPS employees (dynamics,
DC transmission, transformer saturation, etc.),

e “know-how” for EU projects — application, reporting, ...

« R&D Pegase project removed many technical barriers
related to large scale network calculations

e Outcomes of the project can be applied in the real
operation (TSO regional security co-operation /e.qg. TSC/
for facilitation market development and RES integration)

« HEP OPS participation was efficient especially in testing
and verification activities
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THANK YOU FOR ATTENTION !

www.hep.hr/ops

damjan.medjimorec@hep.hr

Soon at:

www.hops.hr

damjan.medimorec@hops.hr
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