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The legislative framework is volatile and isskBaping while the market faces challenges. Tdés no steady
environment for market participants, especially for newcomemhe market does not function properkys
ancillary services segment is not yet operational.
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power of existing market participantsMost changes attempted to manually control pricaad redistribute
financial flows rather than address the elephant in the ragerhigh market concentration.

. IPS and BEI are very differanading zones, and separate tailonade approaches should be used. Most chanc

in legislation focused on IPS, whileey did not address structural deficiencies in Bursthyn zone.

. We identified 4 phases of market development in IPS, with different fackickingin and affecting price. Nucleal

power, channelled exclusively through organised segments of the market, shaominant share, and its
oversupply had a decisive impact on price. The thermal generation, mostly private, faces no sign
competition on bilateral agreements segment, as import from Russia and Belarus have a very éfféted

The overall ovarapacity in Ukraine creates conditions for oversupply and contributes to drarpaitie drops.
This situation will persist if market playeiike Energoatom do not follow economic reasoning but rather
administrative directive regarding the volume theyrqauce, and if thermal and nuclear generation do n
competein all market segments.

The bopholes in market rules created a dangerous fo&i OA AA A A A A AREA ABABAA O OEEI O
below economically reasonable levels in some weeks,syqmthoned millions of hryvnias from the system

Debts are now accumulating in the system, adding to an unaddressed legacy of UAH 30 bin fraloh riezrket.
Non-payments on the balancing market threaten the stability of PSO schemes and Energoatom, as naor
more nuclear is sold as imbalances due to surplus in the system

Debt from water supply companies and national coal mines continue to haadl affect the BM as well. Ir
addition, underfinancing of RES in TSO tariffs undermines financials of the GB3@dlesign.

In the BEI, increased import has no significant impact on competition and price. A significant share of imp
traded on the DM, just to be bought and rexported to EU countries. Most likely, DTEK has established cor
over crossborder allocation via auctions, managing to keep DAM prices high

. Increased transparency is a big upside of the new market. A lot of previouslyrhidiata became available

enabling better assessment of trends. Much is to be done to reach levels of transpareestablished markets,
to attract new players

If fundamental flaws of the market structure will not be addressed, any minor change or twidaiot make the
market function properly. Market concentration and lack of competition, both on wholesaleetad side, should
be addressed as soon as possible. The administrative price control should be phased out

Ukraine opened its electricity wholesale market on July %, 2019. The Monitor of Electricity Market Opening
(MEMO) is an analytical publication series that aims to present key developments in an emerging rket. It is
designed to provide professional and independent irdepth assessmentand fact-based analysisof the Ukrainian
electricity market.
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Glossary

Abbr.
AS

BAM
BEI
BESS
BM
BRP
CHP
CcMU
DAM
DSO
EA
EML
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FCR
FIT
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GB
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IDM
IPS
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MEEP

MMS

MO

NEURC

NPP
oTC
PHES
PSO

REMIT

RES
RR
SOE
SOLR
TPP
TSO

UE

UEEX
UHE
uss
WEM

Full name
Ancillary services

Bilateral agreements market
Burshtyn energy island

Battery energy storage system
Balancing market

Balancing responsible party
Combined heat and power plant
The Cabineof Ministers of Ukraine
Day-ahead market

Distribution system operator
Energoatom

Electricity market law

Energy storage sysm
Frequency containment reserve
Feedin Tariff

Frequency restoration reserve

TheGuaranteed Buyer

Hydro power plant

Intraday market

Integrated power system
Low Carbon Ukraine project

The Ministry of Energy and Environmental

Protection of Ukraine

Market Management System

Market operator

National Commission for State Regulation of

Energy and Public Utilities
Nuclear power plant

Overthe-counter market
Pumped hydro energy storage
Public service obligations

Regulation on wholesale energy market integrity

and transparency
Renewabé energy sources

Replacement reserve
State-owned enterprise
Supplier of Last Resort
Thermal power plant
Transmission system operator

Ukrenergo

Ukrainian Energy Exchange
Ukrhydroenergo

Universal Services Supplier
Wholesale electricity market

Details

Part of the balancing market in form ofserve services provided tc
system operator by market participants
Non-regulated market segment

A trading zone synchrdmed with ENTS@e

Last stage for trading electric energy
Market participant responsible for settling imbalances

Market to sell or buy energy for the next 24 hours

State-ownedsingle operator ohuclear power plants

Ancillary service type, primary reserve

Policy mechanism to accelerate investment in renewable energy
Ancillary service type, secondary reserve: automatic (aRRR)
manual (IMFRR)

State-owned enterprise, offtaker of RE energy and parpablic
service obligationgor households

Market to sell or buy energy intraday
Ukrainian mainland tradingone, synchronized with Russia

A softwareused by UE to operate and manage the balancing
market

State-owned enterprise, operator alay-ahead and intraday
market

Energy market regulator

Trading betveen two parties without supervision of an exchange

Regulatory tool responding to energy sector needs

Ancillary service type, tertiary reserve

Ukrainian transmission system operatpoperator of balancing
market

A private company, independent energgmmoditiesexchange
State-ownedenterprise operator of largehydro power plants
Supplier at regulatd prices

[¢8]



LegalFramework review

Overview Implications
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legal frameworks have been changing constantly. 16 changes tmarket participants Most changes introduced were not intended
different documents were made, expecting at lédsur more in  to increase competition, but ratr to increase the level of

the next quarter. These include changes to primary aecondary administrative control

legislative acts Under current rules, the regulator is authorised by law to set price

We highlight significant changes and group them to related caps on market segments. The statevned Guaranteed Buyes
legislation, both primary and secondary, across four subgroupsontrolling a third of market volume under the PSO scheme.

(Figure J: Changes tdbalancing market rules created havoc in J8BriR A8 W h

A Electricity market law(EML); pushing prices uneconomically low during some hours

A Market ruleson DAM/IDM and balancing/ancillary services3 OAE O1 1 AGET EOQU OEI xO ETAI T OEOO/
markets(Rules; regulation and signals the continuity of tight state regulation

A Grid Codes (Codgs
A Public service obligationss tosupplying households (PO

Figure 1. Changes to electricity market legal framework
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Significant changes
Bid caps Changes to crosborder trading
#EAT CAO O1 %-, HEHe NEURGIOt pricA Ay FEEastemh Bpkdaimport of electricity from Russia and Belarus under
on DAM, IDM and BM indefinitely, the previodsadline being bilateral agreements was prohibited at the start of the markiet.
I DOGWos SAAETEOEIT 1T A& $1!-7) $xAPAAIE T A OEQAG AP ADA AA 08X 1ARG

- AOBWoOh xEEAE OEAT OAGEAAI LU 1 KbEOAAOAEOI Aoe Ad Bavcpains ® wlikiedd QA
nDed Xi i ETAAI ATAA DPOEAEI ¢ 0OIPAYY ERsh SSAmell IMAORION AR A1d b'!?‘g‘;?'i A
bid caps on the BM, now linked to DAM prices. Thaehow agreement or the | Is explicitly forbidden, with the possipll

warped the behaviour of market participants, pushing the pricefpr the CMU to lift the prohibition in order to prevent emergencies

11 AGOOAI I U 171 x AOCKENAD yolisl A7 AE?A@“&E%@EAT é@gﬁgmm i E &ill  considering

consequencesn page 8 anning any imprts fro east, including Belarus, of any

segment
Changes to market rules provided a new formula for imbalanc . -
pricing and lowered the minimum pccap on the BM. Starting ?Nestern border, Burshtyn energy island (ESifice beginnig of

AOTT - AOSWOR %! EO AllTxAA OFRCAH ROBIAMORY £anpcy appgaions actoss Slovawsen
_ _ _ and Romanian borders, in addition to the Hungarian one in 2019.

The NEURC was also authorised to review bid caps on the DAy april 3the NEURC haadopted important changes to rules for

IDM and BM in case of substantial price fluctuatioBsibstantiab  ~rqsshorder capacity allocationAmong key hanges are the

assumesl0%deviationcompared to the previous0 days, on the jntroduction of capacity limits allocated to a single participant,

DAM and 20% on the IDM and BM. These bid cap may not excegdnajties for underutilisation of allocated capacity, and changes to

2,500 UAH/MWh financial guarantees. These measures are designed to limit market
power and lower entry barriers for corafition. We aralyse further
detailson page 15

Figure 2. Peak/offpeak bid caps distribution on DAM and IDM Figure 3. Changes of caps on balancing market
2,500
Max theoretical price* 1/12/2019 1/3/20D
| 200 e
= -~
1 B L/~ Teem——a
1 ? +3.2% % 1,000 /\/\/\
| 500
|
0 4 8 12 16 20 24
hi
o = offpeak " peak BM Max price BM Min price DAM price

*based orDAM trade volumegrofileA DOET ¢ &AAs WO



LegalFramework review

Changes to PSO Market volumes regulation

The general approach to supplying households below markentil 31/12/2025, mandatory sale of electricity on the DAM was
prices (PSO) remained unchanged. PSO forces stateed EA increased fom 10% to 15% for all generators (except RES).
and UHE to sell a share of their output to the Guaranteed Buyer &nporters are required to sell 15% of their volume on the DAM
low regulated prices. The GB then sells power at a loeepo  since 2020. The NEURC may increase this threshold to 30%. RES
suppliers and may sell the remaining power on the DAM and. IDMre soldby the GB on the DAM/IDM in full volume

Specific bid caps for the GB, linked to markeitle bid caps, were Under the current market design,reund 1/5 of volumes are
introduced. This affected market participants behaviour, as theguaranteed to be traded on the DAM. Thermal generation
GBs strategy became easily predictable dominates the volumes which are not regulatedhainly via over

Current PSO esign still adds significant distortion to the market, the-counter bilateral agreements. Ahuclear power is expected to

decreasing competition on different segments, keeping half of it?® traded on regulated segments, most of it regulated prices.
under strict administrative control Such divisions create separate monopolistic situations in different

market segments

Figure 4. Market volumes regulations development Figure 5. Market volumes regulations per market players
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01/07/2019 29/08/2019 01/01/2020 Energoatom TPP and CHP Ukrhydro RES

mPSO uDAM Non-regulated uPSO = DAM Non-regulated
Source: LCU calculations basedrorecast electricity balance for 2020 Source: LCU calculations based on Forecast electricity balance for 2020

Ancillary services market

The ancillary services market segment has not yet been launchad i &AAB WOR obfiged electridify 2exporters to pay
with market opening, nor is it fully operational. AS segments werdransmission tariffs. This change was opposed by exporters and
restrained by unrealistic performance monitoring procedures ancriticised by the Energy Community Secagiat, as it contradicts
lack of certified service provids. ENTSGA OAOCEAZEO DPOET AEPI AOG8 4EA
YT .1 08 Xi h celtificaddfi | ob IAE AmB\idérs was Plocked in court

ET 001 AOGAAAR AEAT CAO O1 . DOEAELQ ebtifh&ds fthdt IRES sQpporthn thareAtdSOHrifflacks

As of today, two suppliers with ten certified generation units (two@round 2/3 of required amountThis has already led to debt
thermal and eight hydro) can provide ancillary servidég has @accumulation from UE to theGB, and to RES operators,
assessel that the AS market has no competition. For this respectively, which we briefly analyse in Structural Market issues

reason, UE will not condudbng-term auctions for AS in 2020. On page 18We estimate that a review of the transmission tariff in
Only daily auctions are scheduled late 2020 is inevitable to stabilise the system

Prices for AS are also regulate8dD1UAH/MW for primary and EXpectations

automatic secondary reserve51227 UAH/MW for manual UE is working on further amendmeés to the grid codes, market
secondary up and 2827 UAH/MW for manual secondary down 001 AOG AT A OEA Ai i1 AOAEAT 1 AOAOQE’
reserve. Thee is a lack of transparency in this segment, which wancillary ervices market, make the balancing market more
analyse in detail in the Market Transparency section on page 19efficient and provide more transparency on the electricity market

TSO tariffs changes The draft law with changes to EML mcerning energy storage is

Since market opening, TSO tariffs have been reviewed four timed 000 AT O' _U ) AAAAOA A ET _O EA 0AOI EA
(Figure 6) The main driver is estimated to tie RES support analyses this iniative in a separate policy evaluation.
payments socialised via the TSO leadmponent tariff. The tariff The draft of amendments to the market rules published by the

AEEAROEOA £EOT 1 *AldWowod EAO KEURO Aubdgdstsieliniinatidgtid(taps énihe Bdlpanarket
1) techniaal losses covered by system operators on the marketompletely.
2) adjustments to the growing RES output For public discussion, the NEURC published the draft of
Figure6. TSO tariffs changes 520.0 amendments to the RAB tafifmethodology changing the
— Al I DAT OAGET T OAOA /A (or itk oldadd A OO,
it a new assets) to 1% for old assets and 15% for new assets
z 8121 The MEEP expressed its intention to redesign the PSO
I mechanism later in 2020 to minimise or even get rid of market
> 1165 1165 1554 distortions. However, a recently published draft does not
introduce any significant changes. The key suggestions include
8.9 8.9 ﬂ ﬂ 10. . the possibility for theGB to sell power via bilateral agreements
19 Aug19 Sep'19 Q419 1H2020  2H 2020 est and to set a lower GBpecific bid cap for the DAM/IDM, in an

m Dispatch tariff (G-component)  ® Transmission tariff (L-component) attempt to decrease the DAM pI’ICQ



General Market Structure IPS

This section gives a simplified graphical representation offhe IPS trading zone is heavily regulated, PSO for households
electricity volumes andnoney flow on theUkrainian market. distorting competition and affecting money flow. Organised
Calculations are made by LCU based on the electricitgcast market segments (DAM/IDM/BM on Figwd, § are mostly
balance for 2020, our analysis and assumptions of key markelominated by nuclear power and divided between the two big
data, and consider current legislation market players, theGB and EA. Bilateral agreements are
Figures below show net electricity flows between mgioups of ~ controlled mostly by private TPPs with no competition. Such a
market paticipants and segments (left to right). Monetary flows design allows TPPs to withdrawntragroup consumers and
(right to left) are presented for the electricitpomponent only, household consumptionvia PSO from the market thereby
meaning all other components of the final electricity price (Tsodecreasing the demancon organised segmes. Prices for
DSO tariffs, taxes and levies etc.) are excluftadsimplification ET OOAETT AO AOA OACOI AGAA AT A OA
activity on the market is heavily regulated

Figure 7. Electricity volumes flow on the market [IPS, TWh]

Bilaterals: 24

Big consumers: 59

Suppliers: 44
T1UHE: 4

Export: 2

TSO/DSO: 14|

Small consumers: 13 |

Households: 32

Source: LCstimaes

Total market turnover is arounti21TWh and around20UAHbIn  Under the PSO scheme, EA sell to GB atl38AH/MWh, UHE sells
(only the electricity component, all other tariffsSRES surcharge to BG at 64 UAH/MWh, whilethe household tariffin some
etc. areexcluded). regions does not oger even these low prices.

Figure 8. Money flow on the market* [IPS, UAHbIn]

Bilaterals: 29

Big consumers: 73

Suppliers: 57

Export: 31

DAM/IDM/BM: 72

TSO/DSO: 19

GB: 57 Small consumers: 17

USS: 25
Households: 8 I

*electricity component only, other final price components, e.g. TSO/DSO tariffs, are excluded
Source: LCU estimes



General Market Structure BEI

The BEI trading zone is mghronised with ENTS@ and LCU estimates that a significant volume of electricity imported to

AEOGAT T 1T AAGAA £EOT I OEA | AET 1 Ahe BEDgdes througththe BWQdetAiI©dh paDe 1%). ThiskeléciidinA O A |
different market environment is most likey re-exported back to EU
In the BEI, the GB is buying electricity for households on the %) 6O CAT AOAOEIT 1 EO EEQ#mkd AT

market, under the PS@cheme since there is no supply from NPPBursthyn TPP controlling over 90%. Our analysis indicates that

or HPPs. Athe same time, the GB is also selling RES on the DANDBTEK is also controlling most of the import allocationghich

sometimes effectively buying electricity from itself allows them to establish a strong control oyaices on all market
segments

Figure 9. Electricity volumes flow on the market [BEI,TWh]

Big consumers: 3.8

Suppliers: 9.9
Bilaterals: 11.7

TSO/DSO: 1.8 |
DAM/IDM/BM: 6.2

Small consumers: 1.6 I

Households: 2.0 |

Source: LCU estimes

Total market turnover is around 15 TWh and around 13 UAH bthEA " %) 00 DPOEAAO EAOA Al xAUO AA
(only the electricity component, all other tariffs, chargesmdre-  the exercise of market power
exportareexcluded).

Figure 10. Money flow on the market [BEI,UAH bin]

Big consumers: 6.7

Bilaterals: 16.5 Suppliers: 14.9

TSO/DSO: 3.0 |
DAM/IDM/BM: 10.6

Small consumers: 2.8 I

*electricity component only, other final price components, e.g. TSO/DSO tariffs, are excluded
Source: LCU estimes



Organised Wholesale Markeeg§mentsOverview IPS

The wholesale electricity market had experienced a certain perio®hase IV: Mid Jan& A A 8DWNP prices fall againsurplus goes

of stability and then went into ongoing turbulence. For the periodhigher than ever before, even at a stable load and NPP output. EA
covered, our analysis identifies foyshases onthe wholesale and the GB struggle to sell @st of their power on the DAM.
market. Each is described by a set of metrics across organisédtraday volumes increase, as the GB and EA try to avoid lower
market segments, giving a comprehensive picture of marketmbalance prices. Even more nuclear goes to imbalances
reactions lowering BM prices, being linked to DAM prices. TPPs are pushed
Phase I: Jul-3 A D 5 Stable DAM volumes, supply matches Out of the DAM even more while BM activaitis go down. Again,
ART AT A AT T OAT U AOOET ¢ myhdrdists E DHRIESS may keep Glayarsmvay i @sbidding-on dhg M

during oftpeak hours (Figures 11, 15). This resulted in stable highil PAOAAA O AAT AT AET ¢ | AOEAO 001 A«
prices, with minimal deviation from price caps. During Phase Il and IV, nuclear surplus flooded the DAM.
This coincides with a stable averadead, relatively low NPP According to market regulation, there was no way for NBPthe
output and few balancing market activations. Phase | is a perioGB to sell surplus via bilateral agreements, resulting in significant
of stable exercise of market power parts of nuclear outpug and during some hours, all ofztbeing

During Phase |, prices are at their highest possible level. There§8/d as imbalances. According to BM rules, the price was always
close correlation between NPP generation and DAM supplyP to 30% lower than DAM results

(Figue 16). Stable load and NPP output fixed the balance oThese stableconditions allowed traders to adjust strategy and
market powers for three monthayhile the impact of changes to adapt to market rules. They could sell any amount on the DAM,
the legislation was insignificant only limited by financial guaranteegven lacking a source for that
Phasell: Oct-. i O 8PXdes begin to drop, significantly deviating POWer. The DAM clears daily, with instant cash inflow. Later on
from caps, reaching resultsnder 1,000 UAH/MWh for a week. the BM, theimbalance position for such traders is negative,
This is most likely driven by increased NPP output duringréigia  fOrcing them to buy power at imbalance prices. Those being,
withdrawal of demand from the DAM. Fluctuations in TPpPduring surplus, consistently lower thaon the DAM, traders made
generation did not affect supply significantly. TPPs seem to havé margin simply off a price difference

no significant DAM impact, as shovimmarket shares (Figure 17). This scheme pushed DAM supply unreasdyaligh, squeezing
TPPs shifted their volumes to the BM, challenged by excessven more nuclear out of the deghead into imbalances, creating
nuclear on the DAM a positive feedback effect. This loophole effectively syphoned

Average DAM shares decreased and remained stable. While /@y millions of hryvnias from the system by redistributing
load increased, NPP output followed. DAM structure on seller sid@1oney flow from EA and the GB to speculative sligrs.

being dominated bynuclear Figure 1), this increase of NPP # EAT CAOG O1 " - 001 A0 AEEAAAOEOA
supply resulted in the deficit of supply graduallyrning into  prices for balancingesponsible parties. BRPs now either sell their
surplus, during both peak and effeak hours positive imkalance below DAM price or buy their negative

This surplus in the system has also affected TPPs, struggling éfbalance above it. This effectively closed the loophole, the t
the DAM. We see significant increasedsfwn activations in the damage has already been done, fuelling growing crisishe
balancing market, lowering average TPP output for severalnarket, which we briefly describe on page. 19

weeks. On he contrary,BM prices for upregulation increased, DAM structure

likely a result of limited supply. Data on TSO commands beyongne paM islominated by nuclear and renewable sources. EA and

the BM merit order is being published, startingl O 0 X i 8he/GEsQhare is 650%. On the demand side, half the volumes
analysis shows a significant number of such emergencyre poght by nonregulated suppliers. Increased demand in
commands, hinting to markeplayers creating an artificial scarcity « A1 § wo xAO AOEOAT AU AEAT] CAA 03/
of bids control over houshold consumption was introduced, forcing

DAM prices dropped below existing minimum BM price capsUSSs to buy less from the GB at low prices and go to the market.
triggering a review of BM rules. This linked thiéice caps to DAM  System operateos are now buying power to cover technical losses.

OAOOI 6O6h OOAOOGEI ¢ AOT 1 $AAB XIUSSSTSODSOs combined DAM share is abou#45

Phaselll: $ AAd XiA * DAN Yhérds recover tevels During Phase IV, DAM demand went dowagainst stable
comparable to Phase mainly due to increased demand, as TSO consumption. This means that demand shifted from the DAM,
and DSOs join the market in 2020. Prices begin to slowly risemost likely to the BM. Suppliers may have justited to buy their
peak prices staying bew caps, while the ofpeak price returns imbalance at a lower than DAM price, while they could also pay
to a capped level. Meanwhile, DAM supply exceeds demand f with a delayz contrary to DAM daily clearing

all peak and ofpeak hours. Ofppeak supply starts to steadily 400 00 $! - -15% ATOek mésOiikely end to sell via
grow, atunchanged prices. Missing impact on thejpébk prices  pjateral agreements, as they have almost exclusive accedsiso t
at growing supply levedignals that market players tend to bid at segment. We analyse details in bilateral agreements on pdige 1
the highest possible level.

At the same time, the GB sty to sell less and less on the DAM,

pushing its surplus to be sold as imbalance at lower prices




































