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The context of the power sector in Moldova



Context of the electricity sector in Moldova

Share of generation sources for electricity supply in 2020

Total: 4.24 TWh 4%
mRenewables

0,
3% BCHP

OImports from Ukraine

B Procured from MGRES

Note: Renewable energy includes hydro (1.5%), biogas (0.7%), wind (1.0%) and solar PV (0.7%) generation.
Source: IEA (2021a), World Energy Balances 2021 (database).
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Monthly supply of electricity for Moldova (2015-2021)
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The electricity system in Moldova is characterised by its reliance on imports, either of electricity or gas for

domestic production from CHPs
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Moldova has a large amount of untapped renewable potential 1ed

Installed RE capacity in Moldova (as of December 2020) Technical potential of RE generation by technology in Moldova
0.9 GW, 3%
. . 0.8 GW, 3% ’
Total: 72.9 MW 5 MW, 7% Total: 27.2 GW o
46 GW ,17%
16.3 MW, 22% oSolar PV OSolar PV
BWind oWind
.3 MW, 99 i i
6.3 , 9% B CHPs with biogas BHydro
EHydro
OBiomass
37.6 MW, 62% 209 GW , 77%
Source: MolRD data on request from IEA Source: IRENA (2019), Renewables Readiness Assessment: Republic of Moldova.

Despite the large potential for wind and solar power, its deployment has been very modest to date, with only 72.9 MW
of installed capacity at the end of December 2020
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Mapping a pathway towards
system integration of renewables
in Moldova



Phases of system integration and evolving priorities [Se

Seasonal storage and use of
Key transition synthetic fuels or hydrogen

challenges e @ Phase 6. Seasonal or inter-annual

Longer periods of surplus or surplus or deficit of VRE supply
deficit of energy :
@ Phase 5. Growing amounts of VRE surplus

Power supply robustness during (days to weeks)

periods of high VRE generation _ _
4 Phase 4. The system experiences periods where VRE

Greater variability of net load and makes up almost all generation

changes in power flow pattems Phase 3. VRE generation determines the operation pattern of the

system. Greater swings in the supply/demand balance
Minor changes to operating y 9 pply

patterns of the existing system _ _ _
S = Phase 2. VRE has a minor to moderate impact on system operation

@ Phase 1. VRE has no noticeable impact on the system

Key challenges in each phase that should be addressed for moving up to higher levels of integrating VRE in the
power system
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System flexibility: Identifying and engaging with the right actor is key €0

Policy, market and regulatory Hardware and infrastructure
frameworks (“How”) (“What”)

Typical decision makers Categories of interventions Flexibility Asset types

Institutions and actors

(“Who”)

|
l

Energy strategies
Energy ministry Legal frameworks

Policies and programmes

[

|

Regulatory frameworks and decisions

Regulatory agency

Power sector planning exercises

Retail electricity pricing

[

|

Power market rules and codes

System operator, electric

o System operation protocols
utility, standards body 4 el

Connection codes

Y

[
l

Key challenges in each phase that should be addressed for moving up to higher levels of integrating VRE in the
power system
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Roadmap for the system integration of renewables

1.

Removal of regulatory barriers and
increasing attractiveness to
investors

Establishment of flexible electricity
markets with enhanced regional co-
ordination

Enhancing technical flexibility of
power systems
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Removal of regulatory barriers and increasing attractiveness to 12
investors

Key .
overarching  Removal of entry barriers

principles

Integrated planning

Procurement of
renewables and flexibility



Removal of regulatory barriers & increasing attractiveness to Yo
investors

Competitive procurement mechanisms both attract competition and drive down costs

Solar PV Onshore wind
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Source: IEA (2019), Renewables 2019.

Competitive procurement mechanisms attract competition and drive down costs by both offering investor confidence
and allowing price discovery through competition
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Establishment of flexible electricity markets with enhanced regional 12
co-ordination

overarcning  Public-private stakeholder

principles  apngagement

System operation should
enable flexibility

Regional markets are
needed that incentivise
flexibility



Establishment of flexible electricity markets with enhanced regional Yo
co-ordination

Effect of quarter-hourly trading on the need for reserves in Germany, 2012 2017

Deviation Quarter-hourly trading volume (RHS)
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Source: Based on IEA (2021), Secure Energy Transitions in the Power Sector.

Moving operational decisions closer to real time can unlock flexibility for the power system
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Establishment of flexible electricity markets with enhanced regional Yo
co-ordination

The geographical scope and implementation phases of the Single Intraday Coupling (SIDC) in Continental Europe

Countries coupled in 1st, 2nd and 3rd go-live
. Countries to be coupled in 4th go-live (TBD)
. Country to be coupled in 5th go-live (end 2022)

iy Note: Luxembourg is part of the Amprion Delivery Area.
Market participants in Luxembourg have access to SIDC
through the Amprion Delivery Area.

Source: Al NEMO Committee (2021), Single Intraday Coupling.

Regional integration of markets can provide system flexibility through better access to flexibility resources and
smoothening of variability in both supply and demand
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Enhancing technical flexibility of power systems

Key
overarching
principles

Encourage public-private
dialogue and sharing of best
practice

Incentivise a range of
flexibility solutions

Consistently re-evaluate
system flexibility needs
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Enhancing technical flexibility of power systems [Se

Example of a typical solar district heating network with short-term storage

COLLECTOR FIELD

SRR AR
-i- ‘;\A\A\A\A\A\'\'\A\'\)\}\, b

| | .
I
<= \
I | e
HEATING CENTRE |
 Biomass boiler
SHORT TERM » Cogeneration plant
HEAT STORAGE * Gas/ oil boiler

* Heat pump

Moving operational decisions closer to real time can unlock flexibility
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The Vision for Moldova’s Electricity System [Se
POLICY AND STRATEGY @f;(‘\ i%((\ \ig@ POLICY AND STRATEGY qf’é((‘ &féé\ \6«2((\

Remove Regulatory Barriers, Increase Attractiveness to Investors Enhance Technical Flexibility of Power System
Formal government recognition of clean Roll-out advanced forecasting tools within
electricity as a priority for energy security . the system operator that allow better

representation of VRE in the operation of the .
electricity market and the minimisation of
balancing requirements

Public-private consultations to better
understand barriers to entry ‘

Continued assessment of system flexibility
requirements

Development of the capacity for local banks

to finance wind and solar projects, and ‘
reduction of investment risks for private } . .
financin Ensure infrastructure, policies and regulation
9 s ;
allow for flexibility from new demand-side .
; resources
Development of RE roadmap and its
integration into a national energy plan to . . . . ) )
better mobilise funds In\./es.,t in upgrading the grid and .
existing power plants to comply with
Establish Flexible Electricity Markets, Enhance Regional Co-ordination ENTSO-E standards with the aim towards .

synchronisation the Continental Europe
system

Implementation of unbundling and
establishment of a new wholesale market to .
enable and incentivize flexibility

Enhance cross-border trade and co-ordination

with Romania and Ukraine, and strategise ‘ . ‘
around interconnection with Continental
Europe

An extended set of policy recommendations is included in the full roadmap
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Report and brochure available online

System Integration of
Renewables for Moldova:
A Roadmap
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International
Energy Agency

Co-funded by
the European Union

https://www.iea.org/reports/system-integration-of-renewables

The Vision for Moldova’s Electricity
System

ry > &
POLICY AND STRATEGY s R g

Formal government recognition of clean
electricity as a priority for energy seourity

understand bariers to entry

Development of the capacity for local barks
10 finance wind and solar projects, and
reduction of Investment risks for private
financing

Development of RE roadmap and Its
Intagration Into a national eneray planto
better mobillse funds

[ ]
Publlc-private consultations to better ®
[ ]
[ ]

Implementation of unbundling and
establinment of a new wholsta marictto | (@
enable and Incentizs flexibility

Enhance cross-border trade and co-orcination|
with Romanis and Ukraine, and strategise

around Interconnection with Continental ® o 0
Europe

Enhanca TachnicalF lxibllity of Powsr System

Roll-out advanced forecasting tools within
the systam oparator that allow bftar
reprasantation of VRE In the operation of the | ()
electriotty marketand the minimation of
balaneing requirements

Continued assessment of system flexibility
rauiremerts e e

Ensurs Infrastructure, policles and regulation
allow for flexibility from new demand-side .
resource:

Irwest In uparading the orid and
existing power plants to comply with
ENTSO-E standards with the aim towardls
synchronlsation the Continantal Europe
system

# policy
isincluded in the full roadmap
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System
Integration of
Renewables in
Moldova:

A Roadmap

he full roadmap at
iea.org/programmes/eudenergy

in-moldova-a-roadmap
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https://www.iea.org/reports/system-integration-of-renewables-in-moldova-a-roadmap

Co-funded by
the European Union

This presentation has been produced with the financial assistance of the European Union and is part of theEU4Energy programme. This
presentation reflects the views of the International Energy Agency (IEA) Secretariat but does not necessarily reflect those of individual
IEA member countries or the European Union. The IEA makes no representation or warranty, express or implied, in respect to the
presentation’s contents (including its completeness or accuracy) and shall not be responsible for any use of, or reliance on, the
presentation.
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Report and brochure
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available online
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T ShahﬁTo Dnestrovskaia HPP

To Dnestrovskaia HPP
To Nelipovtsi

To Nemia

To Stinca

To Tutora

To Husi

ROMANIA

To Bolgrad

To Isaccea
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UKRAINE

To Kotovsk
To Krasnie Okna

To lujno Ukrainskaia NPP
To Kotovsk

0 Razdelinaia
To Usatovo
To Novo Odesskaia

oldavskaia TPP

To Beleaevka

To Artsiz To Starokazachie

400KV
— 0KV
— 10k
®  TPRICHP
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