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Main Features of the Croatian Power System in 2017
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Total net generation

delivered to
transmission grid

Generation mix: 4385 MW

HPPs, TPPs (gas, coal, oil), NPP,

Voltage Line Substation
level (kV) lenght (km) (number)

400 1246 6
220 1212 14
110 5200 154

TOTAL 7658
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Currently under construction

AWPP -Kalgene 142 MWA TPPEL-TO-new CCGT Unit 150 MW

A Connection of the new 220 kV A new 110 kV GIS substation
substation to the existing OHL 220 A double circuit 110 kV line- underground
kV Konjsko - Brinje cable

A Expected completion Q3/Q4 2019 A Expected completion Q1 2020
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Major Development Projects: Substitution of Submarine

110 kV Cables in Adriatic Sea

A Project of substitution of submarine 110 kV cables is a strategic investment project of HOPS in the
period from 2018 to 2021.

A Value of the project - 65 mil.i (for 43000 m of submarine cable) i requested non-refundable EU funds

A Security of supply on islands of Adriatic Sea, development of touristic and industrial capacities on the
islands, and significant ecological contribution for preservation of cleanliness of the Adriatic Sea
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Major Development Projects: Feasibility Study for Strengthening of Main
Croatian Transmission North-South Axis Enabling New Interconnection

development

HUNGARY

A Feasibility Study (including Social and
jPERE Environmental Impact Assessment Study)
for Strengthening of Main Croatian
Transmission North-South Axis Enabling
New Interconnection development
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A EBRD Grant of 1.2 mil. 0

A Consortium lead by Energy Institute Hrvoje
Pogar

A Partners - Elektroprijenos BiH and
Independent System Operator in Bosnia
and Herzegovina (NOS BiH)

SUBSTATIONS:

) i A Expected completion of the Study i 1 Q
greater ampacity
----------------------- e 2019
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Major Development Projects: SINCRO.GRID
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A "SINCRO.GRID", the project of

Croatian and Slovenian TSOs
(HOPS and ELES) and two DSOs
(HEP ODS and SODO).

A Smart Grids project destined
towards better integration of
regional electricity markets,
Increase of security of supply and
creation of preconditions for
increase of RES share on the
market

Project of Common interest, co-
financed from the Connecting
Europe Facility i CEF, amounting
40.5 mil. U (51 % of investment), of
which 13.5mil. i n HOPSO&s
network

Planned completion of the project -
2021
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Challenges in Operation Of The Future Power System

A Growing share of intermittent renewable
energy sources,

A Growing share of distributed generation, |

A Intensive cross-border electricity
exchange through market coupling
mechanisms,

A Lack of conventional generation,

A Growing need for ancillary services
(system balancing),

A Growing need for redispatching sources.
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The Future Of Power System Operation

A Stronger coordination between National Control
Centers for the secure operation of Interconected
Power Systems,

A Strong IT and Communication infrastructure support,
A Use of PMUs for enhanced system monitoring, state
estimation, protection, control (WAMS, WAMPAC),

A Sofisticated protection schemes for power system
defence and fast restoration,

A Dynamic line rating T more efficient usage of the
network infrastructure,
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The Future Of Power System Operation

A Distributed flexibility
A Distributed generation and storage systems

A Demand side response i small and medium
consumers

A EV participation in system balancing

A Multi-energy systems 1 stronger connection between
electricity, gas, HVAC and transport systems
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HOPS participation in R&D projects

WILL4AWIND - Inovative meteorological support for wind energy management, EU
IPA2007/HR/161P0O/001-040507, partners: DHMZ, EIHP, HOPS, FER, RP GLOBAL

Weather Intelligence
for Wind Energy Project scope: Usage of inovative meteorological support for wind energy management
WILL4AWIND

Project aim: Enhancement of RES integration

Project duration: 2013.7 1015.

SIREN (Smart Integration of RENewables) - Croatian science foundation, PAR-02-2015,
partners HOPS, FER

REI\q Project scope: Usage of energy storage for RES energy management

Project aim: Enhancement of RES integration

Project duration: 2015.7 2018.

CROSSBOW (CROSS BOrder management of variable renewable energies and storage
units enabling a transnational Wholesale market), EU HORIZON 2020, partners HOPS, FER,
KONL AR &nd 10 partners from EU and SEE region

Project scope: Usage of advanced technologies for mutual cross-border RES energy and
energy storage management

H(;pM@N 2020 Project aim: Enhancement of RES integration with minimal operating costs, cost efficient
RES and energy storage operation

Project duration: 2017.7 2021.
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Thank You for Your Attention!

Croatian Transmission System Operator Ltd.
www.hops.hr
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