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1. The purpose of the document

This paper outlines the National emission reduction plan of major pollutants from the large
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combustion plants (hereinafter - NERP) to reduce emissions from large combustion plants with, ’,{Formatted

: Polish (Poland)

arated thermal input of 50 MW or more, which, were, granted, permission, for, emissions, _prior to,

Formatted:

Polish (Poland)

31/12/2015. For each combustion plant included in the NERP, this document specifies the
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Ukrainian (Ukraine)
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timing to achieve requirements of Directive 2010/75/EU? for the following pollutants: nitrogen
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oxides (NOXx), sulfur dioxide (SO2) and dust (substances in the form of suspended solids,
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undifferentiated by their composition). For operators that operate combustion plant and their
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groups, the NERP includes limits of the overall annual emissions of at least one of the following
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pollutants: nitrogen oxides (NOXx), sulfur dioxide (SO2) and dust,,
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The current state of existing combustion plants equipment and limited financial resources of the
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Ukrainian power sector will not allow Ukraine to meet the requirements of Directive 2001/80/EC

Formatted: English (United States)

before the deadline In accordance with Item, 11 of the Conclusions of the Ministerial Council of

Formatted: English (United States)

the Energy Community of 24.10.2013 % —.“at the request of Ukraine,the Council of Ministers will Formatted: Not Highlight

seek to review a decision based on Article 24 of the Energy Community Treaty and take into Formatted: English (United States)

. . . . . . . F tted: English (United Stat
account the specific situation of the Contracting Party, concerning the implementation of the ormatted: English (United States)
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acquis communautaires, to reduce emissions from existing large combustion plants." This
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document should present the intentions of Ukraine to reduce emissions of large combustion Formatted: Not Highlight
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plants to justify its request to expand the flexibility within the Energy Community., A tSuj
Subscript, Not Highlight

Formatted: English (United States),

Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on ; !
Not Superscript/ Subscript

industrial emissions® (Directive 2010/75/EU) introduces a number of very significant changes to Formatted: English (United States),
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the current EU legislation on integrated environmental protection_and reduction of pollution. One
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of theFhe most significant changes include substantial-stricter limit values erhancement-of-the Not Superscript/ Subscript
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reguirerments—regarding—emission—limit—values of sulfur dioxide, nitrogen oxides and dust

generated by the combustion plants®. Formatted: English (United States),
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According to Directive 2010/75/EU, starting from 1 January 2016—in—the—EY, demands a

especially stringent were-increased-on-emission-limit-values-that-should-be-followed,

! Directive 2010/75/EU of the European Parliament and of the Council of 24 November 2010 on industrial emissions
(integrated pollution prevention and control) (OJ L 334, 17.12.2010, p. 17).

October 2013 D/2013/05/MG-EnC

2 Decision of the Ministerial Council of the Energy Community. ol 24

4 “Combustion plant” means any technical apparatus in which fuels are oxidised in order to use the heat thus generated
(Article 3(25) of Directive 2010/75/EU).
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existing_new _combustion plants® and—new—combustion—plants, with requirements for new
combustion plants those requirements being particularly stringent.

A large proportion of existing combustion plants can not meet the limit emission values specified
in_Directive 2001/80/EC and Directive 2010/75/EU. Such plants (without development and
implementation of the NERP withe the appropriate derogation mechanism) should be closed

because of their failure to comply with environmental law. This, in turn, would mean reducing

the current power output and reduction of energy and heat production. Therefore, the time limit

of their operation is set in the period of the derogation mechanism action. The possibility to

broadly use the mechanism of derogation from the requirements of Directive 2010/75/EU is

extremely important for Ukraine in terms of security of supply.

Participation in NERP is voluntary. The NERP includes combustion plant operators which have

decided to participate in this derogation mechanism from the immediate fulfillment of the

requirements on limit emission values as specified in Directive 2010/75/EU.

On the other hand, Directive 2010/75/EU adopted the mechanism, by which the possibility is
provided to combustion plants to use derogation that allows their deferring from the obligation to
implement new requirements on emissions of sulfur dioxide, nitrogen oxides and dust
emissions. According to these principles, the existing combustion plants are provided with
opportunity, in course of the definite period of time, to raise investments, directed on adaptation
to the technical requirements, which increased so significantly (e.g., the time required for the
construction of DeSOx and DeNOx equipment). Another rationale for the mechanism of
derogation is to enjoy by existing installation a temporary exemption from having obligation to
comply with new emission requirements, in cases where additional upgrade of installation is not

feasible (e.g., having in view the plants’ decommissioning).

Ukraine became the member of the Energy Community Treaty as of 01/02/2011, which
encourages the country to fulfill the requirements for combustion plants regulated by
statements of Directive 2001/80/EC, starting from 31/12/2017. However, the current state of
existing combustion plants equipment and limited financial resources of the Ukrainian power
sector will not allow Ukraine to meet the requirements of Directive 2001/80/EC before the
deadline, not even talking about the implementation of Directive 2010/75 before 31/12/2015.
Therefore, following the principles of Directive 2010/75/EU, in accordance with the terms of

5 Directive 2010/75 / EU does not define the terms "new plant” or "existing plant”, however, it makes a clear distinction between the
two categories of plants in accordance with the date on which the permit was issued to them in Article 30. The first category of
plants is subject to implementation of limit emission values in Part 1 of Annex V to Directive 2010/75 / EU and the second one is the
subject of more stringent Part 2 of that Annex. The date of distinction between the plants, subject to Part 2 (to which more stringent

emission limit values are applied) and the plants, subject to Part 1 (which enables to |mp|ement Iess strlnqenl emission Ilmlt values)
is thus the 7 Januarv 2013 when they become new plants he a g-and by a
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Article 32 of the Directive it will be allowed for existing combustion plants in Ukraine to work
with a derogation from the emission requirements set out in Part 1 of Annex V to Directive

2010/75/EU, between January 1, 2020, to comply with the time specified by this Directive no
later than 31 December 2033.

The NERP for Ukraine shall take effect on January 1, 2018 and is valid until December 31,

2033. Plants included in the NERP shall provide linear decrease in gross pollutant emissions

from all combustion plants Ukraine each year, beginning on January 1, 2018 until December 31,

2033 during the term of the NERP and fulfill obligations to comply with the limit emission values

under Directive 2010/75 / EU after the timing defined in the plan. The combustion plant must be

able to operate during the NERP term until the specified period, complying with the limit

emission values under Directive 2010/75 / EU under the permit, valid for December 31, 2015.

Upon termination of the NERP period, the combustion plants that used the effect of this

mechanism must comply with the emission limit values set out in Directive 2010/75 / EU.Fhis
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2. The scope of application-ofthe NERP_application

The basis for the development of NERP principles is governed by Article 32 of Directive
2010/75/EU and Decision 2012/115/EU” -

2.1 Plants that can participate in NERP,

/{Formatted: Font: Bold

Below the basic rules on the conditions for participation in the 2020-2033 NERP are presented.

In NERP, the following combustion plants caneuld participate: existing plants with the installed
thermal capacity of at least 50 MW which were granted with-the permit on emissions before 31
December 2015.

" COMMISSION IMPLEMENTING DECISION of 10 February 2012 laying down rules concerning the transitional

national plans referred to in Directive 2010/75/EU of the European Parliament and of the Council on industrial
emissions — Decision 2012/115/EU (OJ L 52/12, 24.2.2012).

Formatted: Font: Bold
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When preparing this document, a common stack approach as used in _accordance with the

provisions of Directive 2001/80/EC and Directive 2010/75/EUCembustion—plants—can—apply-to

nate— N RP ordina—to-the-interpre on—of-A a nd-Article—29 of Directive

2010/75/EY. For example, when a group of boilers that forms a combustion plant;

accordanece-with-the-provisions-ef Bireetive-2010/75/EY; discharge flue gas into the atmosphere
through a common stack,_the submittalapplication—_for participation may cover the whole
combustion plant (the whole group of boilers).

2.2 Plants that can-not apply for participation in NERP

Plants that use the derogation from the requirements due to the limitation of the term of service

(Article 33 of Directive 2010/75 / EU), i.e. those plants for which the operator agrees, in a written

declaration submitted to the competent authority no later than the 31 December 2015, not to

operate the plant over 40,000 operating hours, starting from the 1 January 2018 but not later

/{ Formatted: English (United States) ]

2.3. Combustion plants not covered in 2.1 and 2.2

: Polish (Poland)

: Polish (Poland)

: Polish (Poland)

Combustion plants not covered in 2.1 and 2.2, must comply with the emission limit values in /FormattEd'
accordance with Directive 2010/75 / EU, starting on January 1, 2018. The new plants must /{Formatted
comply with the requirements of Chapter Ill and Annex V of Directive 2010/75 / EU, starting on Formatted:

Formatted:

January 1, 2018

Polish (Poland)
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A /{ Formatted: English (United States) ]

Formatted: English (United States)

Formatted: Font color: Auto, English
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Formatted: English (United States)
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3. Approach to determining emission volumes in 2033. Formatted: English (United States)
Formatted: English (United States)

1. Possible specific fuel consumption (b) were determined for every 1 kWh of electricity

Formatted: English (United States)

released in 2033. It was assumed that for new coal-fired thermal power plants, it will be 330 émrmamd: English (United States)

a/kWh, and for the existing renovated ones : 370 g/kWh. Formatted: English (United States)

Formatted: English (United States)

2. The heat of fuel combustion (LHV) is assumed to be 5500 kcal/kg (23.03 MJ/kq).
3. The specific volume of dry flue gas (FG) Viqg is 8,405 m3/kg coal. The specific volume of

Formatted: English (United States)

o A U A L

Formatted: English (United States)
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dry FG is calculated as

Vig (m®Kkg) = LHV (MJ/kg) x 0.365 (stat. coefficient) (m®kq)

/{ Formatted:

Russian (Russia)

4. The emission limit values (ELV) for sulfur and nitrogen oxides in the year 2033 in coal- /{Formatted:

English (United States)

fired new combustion plants will be 150 mg/m3 and in the reconstructed ones: 200 mg / m3.
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The dust emission limit values for new combustion plants will be 10 mg/m3, and for

Formatted

: English (United States)

reconstructed ones ; 20 mg/m3.
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Formatted: English (United States)
5. The specific mass emissions of pollutant b (pol) \Formaned: English (United States)
b(pol) (a/kq) = ELV (mq/m3) x Vg (m3/kq) / 1000 \[Formatted: English (United States)
6. .The specific fuel consumption for 1 kWh released b(nat) is determined as Formatted: Font: Bold
Formatted: English (United States)
b(nat) (ka/kWh) = b (ka/kWh) x 29,31 (MI/kg) / LHV (LJ/kg) Formatted: English (United States)
7. _The specific pollutant emission for 1 kWh released b(p): Formatted: English (United States)
b(p) (a/kWh) = b(pol) (item 5) x b(nat) (item 6). Formatted: English (United States)
The value of the specific emissions per 1 kWh of electricity released for the existing combustion Formatted: English (United States)
Formatted: English (United States)
plants under Directive 2010/75 / EU in the year 2033 is given in Table 1, Formatted: English (United States)
Table 1. Specific emissions of pollutants, g/kWh Formatted: English (United States)
Fuel Heat capacity, | Pollutant [Emission limit value, | Specific Formatted: English (United States)
M ma/nm3 emission Formatted: English (United States)
Formatted: English (United States)
CLal M & M l& Formatted: Ukrainian (Ukraine)
100-300 300 12 Formatted: English (United States)
> 300 200 Q.§ Formatted: English (United States)
Formatted: English (United States)
Coal 50-100 NOx 300 12 - ,
Formatted: English (United States)
w @ Q:§ Formatted: English (United States)
Coal 50-100 Dust 30 0,06 Formatted: English (United States)
100-300 25 Q@ Formatted: English (United States)
Formatted: English (United States)
w Q Q.% Formatted: English (United States)
Natural gas >50 NOx 100 04 Formatted: English (United States)
Liguid fuel 50-100 sSO2 @ M Formatted: English (United States)
Formatted: English (United States)
100-300 250 10
Formatted: French (France)
> 300 200 0.8 Formatted: English (United States)
Liguid fuel 50-100 NOXx 450 18 Formatted: English (United States)
100-300 200 Q,§ Formatted: English (United States)
Formatted: French (France)
w @ w Formatted: French (France)
Pigke nanveso 50-100 Mun 30 0,06
100-300 25 0,05
> 300 20 0.04
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Formatted: Font: Not Bold, English }

8. By multiplying the corresponding values of specific emissions (Table 1) by the volume of /{(United States)

electricity supply given in Appendix 1, we obtain the value of gross emissions from thermal

power plants, which are presented in the Table in Annex 3 to the draft NERP.

For the CHP, which simultaneously release electrical and thermal energy, the value of specific Formatted: Font: Not Bold, English }
(United States)

pollutant emissions (g / kWh of electricity released) must be multiplied by 1.5.

JThe combustion plants included in _the NERP_must ensure linear _decrease in_total gross /{Formatted: Font: Not Bold, English }
(United States)

pollutant emissions from large combustion plants Ukraine each year, starting on January 1,

2018 to December 31, 2033 during the NERP term and for compliance with the obligations of

emission limit values as defined in Directive 2010/75 / EC within the terms stated in the Plan.

4. Plants operation during action of NERP

Combustion plants covered by NERP should not follow obligation to observe the emission limit
values during the period 2020-2033, laid down in Birective—2001/80/EC—and—Directive
2010/75/EU (Part | of Sehedule-Annex V). These plants must comply with the emission limit
values of sulfur dioxide (SO,), nitrogen oxides (NOx) and dust laid down in the permit for
emissions, which is valid until December 31, 2015. In addition, the plants have to ensure the
compliance with the maximum annual gross emissions (SO,, NOx and dust) at the national level

in accordance with the limits established in the NERP for at-all-combustion-plants-of- Ukraine-in

aggregate,—as—diseussed-in-NERP,—by-the implementation period (2020, 2021, 2022, 2023,
2024, 2025, 2026, 2027, 2028, 2029, 2030, 2031, 2032 and 2033).

8
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[Participation in NERP does not require termination of the plant operation after the NERP /[Formatted:

English (United States)

implementation term if this plant is brought in33+-DBecember2033,—orits—re-registration—and /[Formatted:

English (United States)

compliance with requirements of Directive 2010/75/EUgwHations,—such—as—these—used for the /[Formatted:

)
)
English (United States) J
)

nnew plants as specified in Part Il of Annex V of Directive 2010/75/EU,, /[ Formatted: English (United States)
. . . Formatted: Font color: Auto, English
5. Estimated emissions and reporting on NERP (United States), Pattern: Clear (White)

5.1 Evaluation and monitoring of emissions limits

« Accounting of annual emissions of pollutants shall be performed in accordance with the

calculation of the limit of total emissions. The volume of emissions is calculated based on the
amount of burned fuel, quantity of flue gases emitted, calculated on the basis of the same
factors as for the calculation of limiting emissions and establishing actual average

concentrations of emissions. Moreover, the actual concentration are determined for:

« plants with continuous control of emissions based on monthly average concentrations,

averaged for one year,
« plants without constant monitoring, from periodic measurements.

« for the metering of emissions, all primary fuels burned by the plant must be taken into

account in a given year.

* The volume of burned fuel is determined on the basis of reports on fuel consumption, and its

quality is determined on the basis of reports of CO2 emissions in this financial year.

, ermissions in-ag .

» Accounting of the gross emissions of pollutants from the large combustion plants in the current%% Formatted: Indent: Left: 0 cm

year is performed according to the state accounting form 2TI1 air.
Additional (supporting) fuel is not taken into account for accounting scope of emissions.

Emissions ceiling and actual emissions are determined with an accuracy of 0.01 mg.
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Verification of the amount of emissions is carried out each year during the term of NERP, by
comparing reports of emissions from combustion plants of the operator or of a group of
operators, based on the ceiling for emissions for the operator or the group of operators.

In order to fulfill its obligations under limitation of total emissions, operators, or their group,
during the year may exchange the amount of emissions between each other, subject that the
national gross emission level, as set out in NERP is not exceeded. It is not allowed to transfer
part of the scope of emissions for the next reporting year, or earlier use in reporting years to
further use in subsequent years.

Failure to comply with requirements for emissions ceiling in the base year should be penalized,
or administrative sanctions should be provided in the case of such violation.

5.2 Changes to NERP

The suspension or closing ef-the-operation of the plant, which is covered by NERP or exclusion
of such a plant by-therequirements-of-the-principles-of Directive-2010/75/EU,-does not provide

for an increase in the total annual gross emissions. In this case, an updated list of the plants

involved in NERP is necessary, as well as the updated data on limit values of all pollutants.

Application of the combustion plant operator for inclusion in the NERP shall not exclude the

possibility possibility of removing from the list after installation settings after submission of the

basic conditions for the use of mechanisms of derogation of the requirements. Thus,

combustion plants should be excluded from the NERP after the competent authority has been

notified by the combustion plant operator about the decision. The decision to use alternative

mechanisms regarding the NERP derogation can be taken during a period when NPSV is
evaluated of the Energy Community Secretariat, ie until the end of 2015. deregationfrom-the

15
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In the period of NERP action, combustion plant may be excluded from NERP by the decision of
the operator. Readiness to refuse from participation in NERP should be reported to the Ministry
of Environment before 01 June of the year preceding the year of the-when the plant does not
wish to participate in NERP. Exiting the NERP means that the operation of the plant will be in
accordance with the principles of the Directive 2010/75/EU—witheut-any-derogation. This plant
shall be required to comply with the emission limit values in accordance with Part 1 of Annex V
of Directive 2010/75/EU.

The plant, which was excluded from NERP-by-decision-of-operator—orsome-otherreasen, may
not re-join the NERP.

Data on emissions limit_values fro the operatorsing—eeilings—by—energy—companies, lists of

combustion plants involved in NERP, as well as data on the operator of combustion plants, Is a

subject for annual renewal.

Change of the operator of any combustion plant which participates in NERP does not release a
new owner from the obligations to obey NERP for this combustion plant

5.3 Reporting to the Energy Community Treaty

It is planned to draw up an annual report on implementation of the NERP and to send it to the
[Energy Community Treaty within 12 months of the end of the year covered by the report. The

report will contain:

. a list of the participating plants;

. a comparison between the emission ceilings and actual emissions for the year;

. a description of any penalties imposed on plants that failed to comply with their
obligations;

. a description of any investments made in flue gas cleaning equipment in the participating
plants;

. a list of the plants excluded from the NERP and the reasons for exclusion;

. a list of updated technical data and ceilings for plants remaining in the NERP;

. a summary.

6. List of measures to be applied in order to ensure the NERP execution

After the NERP term implementation is finished, Frem-31-December-2033;combustion—plants

participating—n—theNERP will have to comply with the standards laid down in Annex V to
Directive 2010/75/EU. These standards will be transposed into Ukrainian law by means of an

amendment to the provisions on emission standards for large combustion plants.

These provisions will lay down:

16
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1. Standards for emissions into the air from plants of gases or dust, differing according to the
type of activity, the technological process or technical operation, the date of entry into
operation of the plant, the date of closure or the further total period of operation.

2. Situations justifying transitional derogations from the standards and the limits on
derogations.

Conditions for emission standards to be deemed to have been met.

4. Requirements concerning the use of specific technical solutions to ensure that emissions
are reduced.

5. Procedures in the event of disruption in technological processes or technical operations
relating to the running of the installation.

6. Types of disruption requiring the installation to be shut down.

Preventive measures to be taken by the installation operator.

8. Cases in which the installation operator should inform the provincial environmental
protection inspector of disruptions, the deadline for such notification and the form it must
take.

While the NERP is in force and after it has come to an end, the participating-combustion plants
will be required to comply with all other provisions of Ukrainian law, in particular those laid down
in the Environmental Protection Act of Ukraine and its implementing regulations. Such plants
will also be required to comply with the operating conditions laid down in the permits. In
accordance with these provisions, the integrated permits will have to include detailed operating
conditions for each plant participating in the NERP. Fhe-Environmental-Protection-Act-lays-down

Environmental Protection Act lays down detailed rules on the liability of plant operators who fail

to comply with the emission permit conditions.

Any party operating the plant that requires an emission permit must comply not only with the
emission requirements laid down therein — and environmental protection requirements based on
best available techniques, as well as environmental quality standards — but also the emission
standards laid down in the applicable provisions on installation emission standards. These
requirements will thus also have to be met by plants participating in the NERP.

The applicable provisions include specific rules on liability in the event of failure to comply with
the environmental protection requirements. There are three different types of liability — civil,
criminal and administrative. The forms of liability in this field are set out in particular in the
Environmental Protection Act. With regard to administrative liability in respect of combustion
plants, the provisions include rules under which the installation may be shut down and fines

17
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may be imposed, for example, for failure to comply with the integrated permits in terms of the
quantities or types of gases or dust released into the air. These fines are subject to the same

enforcement procedures as tax debts.

Procedures for the issue of such decisions by the local environmental protection inspector may
be launched at the inspector's own initiative.

Therefore, the above-mentioned measures will be able to be applied to all combustion plants
covered by the NERP in order to ensure that those plants comply, by 31 December 2033 at the
latest, with the emission limit values as set out in Annex V to Directive 2010/75/EU. In Ukraine,
control of compliance with the environmental requirements, including the conditions as set out
in integrated permits, is entrusted to specialised environmental inspection authorities.

7. Total emission ceilings, and the means of achieving the objectives as set out in the
NERP

Implementation of the NERP will lead to a very significant reduction in the emissions of sulphur
dioxide, nitrogen oxides and dust for the group of all participating plants. Implementation of
both the current objectives of the NERP and the main objective, namely adaptation of plants to
the requirements of Directive 2010/75/EU, shall be a combination of control monitoring and
technical measures involving retrofitting of the combustion plants.

As regards the technical measures for achieving the objectives of the NERP, the following are
envisaged:

¢ modernization of existing combustion plants to improve enerqy efficiency of fuel;

¢ modernization of installations for dust cleaning of flue gases;

« co-firing of biomass with solid fuel (coal) in boilers;

« construction of additional desulfurization facilities:

o for the units with thermal input of 50 to<R-< 500 MW coal should be used with low sulfur
content, or build a semi-dry or wet flue gas desulfurization, depending on specific
conditions

o facilites for thermal power P> 500 MW it is advisable to use a wet install
desulphurization of flue gases

18
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« improving fuel combustion to reduce emissions of nitrogen oxides and dust collecting systems

modernization (regime-technological measures - speed supply air and fuel, low emission

burners, flue gas recirculation and a combination thereof);

~Recommendationsfor-building-CFB-beilers;

« construction of flue gas cleaning plants from nitrogen oxides — technology of selective catalytic

reduction (SCR) and selective non-catalytic reduction (SNCR) depending on the individual
termsSCR-and-SNCR .

Table 22 presents an overview of emission ceilings for all participants in the NERP for the
2020-2033 period (Table B.3 in Decision 2012/115/EU).

Table 1. Combined emission ceilings-tMg} for NERP participants combustion plants in

Ukraine_(tons)

31.12.2018 | 31.12.2022 | 31.12.2027 |31.12.2030 | 31.12.2032 | 31.12.2033
ISO2 1110590 820170 457 150 229 080 89 780 20130
INOxX 178 030 138 530 89 160 59 540 39 790 29.10
Dust 156 710 115 480 63 930 33010 12 390 2080
SO, 1-210-000 963915 #7830 471745 225-660 61-600
Nex 188200 163130 138055 112985 84915 #1200
Pust 114000 90-000 66-000 42000 18000 6-000
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This_section contains cost estimates for installation of gas cleaning equipment for large
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combustion plants. These data are based on estimates for installation of modern gas cleaning
equipment and are, the "upper bound" costs that the large combustion plant operators, must
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Table 5 shows the forecast growth in_capacity of desulfurization and denitrification installations
at coal thermal power plants under the NERP. 8.1 GW of modernized coal units at condensing
thermal power plants have to be equipped with modern desulfurization and denitrification
installations.
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Annex 1 to the National emissions reduction plan
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NOx Emission in Ukraine
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Dust Emission in Ukraine

350000

300000

W Dust Emission

250000

200000

150000

100000

50000

The Energy Strategy of Ukraine until 2030, approved by the Cabinet of Ministers of
Ukraine of 24.07.2013 No.1071r, the baseline scenario assumes that in 2030 the installed

power capacity of all thermal power plants will reach 29.8 GW, of which coal-fired condensing
power TPP will account for 19.7 GW, the gas-and-oil fired TPP units for 3.8 GW, and CHP and
CHP at industrial enterprises for 6.3 GW. According to the forecast, in 2030, the capacity of new

coal combustion plants as for thermal capacity is 9.1 GW, and the capacity of the existing
reconstructed ones is 10.6 GW. At the same time, until 2030, 13.7 GW of TPP, which
underwent reconstruction of coal TPP, should be reconstructed. Thus, by 2030, 3.1 GW of

thermal power capacity should be replaced, which will be reconstructed between 2011 and

2015. Fig. 1.1 shows the forecasted installed power capacity of coal thermal power plants until

2033. The blue colour shows capacity of thermal power plants, which have not undergone

reconstruction, and the green colour shows the total capacity of new units.
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Fig. 1.1. Forecasted changes in coal TTP capacity until 2033.
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In addition, the energy production by condensing thermal power plants in the baseline scenario

in 2030 will reach 91 billion KWh. Less own needs, the electricity output of coal TPP will roughly
be about 83.7 billion KWh, including 46.4 billion KWh produced by new units 37.3 billion KWh

produced by reconstruced units. New capacities and their output will grow after 2030. Fig. 1.2

shows forecasted electricity production by coal thermal power plants in Ukraine until 2033.
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Fig. 1.2. Forecasted, glectricity production by coal TPP, until 2033.
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Table 1.1 shows the forecasted changes in capacities of old, upgraded and new coal-fired units

between 2018 and 2027, when the 2.1 GW of old thermal power capacities will operate 40,000

h without implementation of measures to reduce pollutant emissions. Upgraded plants must be

fully covered by the NERP. Forecasted electricity output by these units is also shown.

Table 1.1. Forecasted, changes,in,capacity and electricity output by coal fired units at, /[Formatted: English (United States)

TPP. in Ukraine between 2018 and 2027

Formatted: English (United States)

Formatted: Ukrainian (Ukraine)
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Formatted: Ukrainian (Ukraine)

Formatted: English (United States)

Formatted: Ukrainian (Ukraine)
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Parameter, 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027
Capacity of old TPP units, GW 9.1| 78| 65 6 49| 44| 36| 25| 11| 0.0
Capacity of old TPP units, in
NERP, GW 7| 57| 44| 39| 28] 23| 18| 09| 03| 00
LCapacity of upgraded TPP units,
GW 96| 10.9| 12.2| 125| 128| 128| 13.1| 13.4| 13.7| 13.7
Capacity of new TPP units, GW 00| 0,00/ 00| 06| 14| 22 3| 3.8] 4.8| 59
Total capacity, GW 18.7| 18.7| 18.7| 19.1| 19.1| 19.4| 19.7| 19.7| 19.6| 19.6

Formatted: Ukrainian (Ukraine)

Energy output of old units, TWh 29.91|23.52|17.03|13.90| 11.13| 8.40| 5.27| 1.63| 0.58| 0.00

Formatted: English (United States)

Energy output of old units in

Formatted: Ukrainian (Ukraine)

NERP, TWh 23.01]17.19]11.53| 9.03 .36| 4.39] 2.63| 0.59| 0.16| 0.00 Formatted: English (United States)
Energy output of upgraded units, Formatted: Ukrainian (Ukraine)
TWh 47.99|54.74161.41)161.68| 60.66|60.5960.14|60.03|56.40|51.72

Energy output of new units, TWh 0.00| 0.00| 0.00| 2.96| 6.92|10.87|14.63|18.57|23.71|29.24

Formatted: English (United States)

Total energy output, TWh 77.90)78.26|78.44|78.53| 78.72|79.86|80.04 |80.22 | 80.68 | 80.96

Formatted: Ukrainian (Ukraine)

Total electricity output, TWh 85.6| 86.0| 86.2| 86.3| 86.5| 86.8| 87.0| 87.2| 87.7| 88.0

Formatted: English (United States)

The gas-and-oil fired units 800 and 300 MW, installed at TPP, which consume the natural gas,

will have in 2018, according to the strateqgy, the total capacity of 3.8 GW. It will not increase unitil

2033. Their electricity output will exceed 2 billion KWh per year. With 5% own energy

consumption, NOx emissions in 2033 will amount to 760 tons.

The total electric capacity of heating and industrial CHP in 2018 will reach 6.3 GW, which will

not change until 2030. Their electricity production in 2018 will reach 19 billion KWh. It is
expected that in 2030 the CHP output will be 21 billion KWh. The share of own energy

consumption is assumed to be 8%.

Today, most CHP run on natural gas. By 2033, it has been planned to transfer the following

CHP to coal combustion: Severodonetsk, Kherson, Odessa, Mykolaiv, Dnipropetrovsk, Bila
Tserkva and Pivdenmash with the total capacity of 0.98 GW. Only 7 CHP (Cherkasy, Chernihiv,
Darnytsa, Kharkiv-2, Kalush, Sumy and Kramatorsk) with the total installed electric capacity of

1.03 GW are burning and will burn coal in coming years. According to preliminary data, 70% of

capacity (0.7 GW) of coal-fired CHP will be replaced with new ones until 2033, and on the other

hand, gas-cleaning installations should be built in compliance with Directive 2010/75/EU.
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Annex 2 to the National emissions reduction plan

Environmental effects of the application of the NERP

implementationEmission-celingsfMgloftotalpolitantemissions-for
operatorsof-the large combustionplants
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Below the charts are given showing the reduction in_gross pollutant emissions during the

implementation of the National emission reduction plan. This document lays the sharp reduction

at the end of 2033, compared to 2018 emissions. The value of gross emissions in 2033 is based

on compliance with the requirements of Directive 2010/75EU.

As a result of introduction of the clean coal technologies in the energy sector of Ukraine, the

reduction of gross pollutant emissions is planned for the combustion plants that are included in
the NERP (Figure 2.1). The level of gross emissions in 2018 is based on the 2012 data.

Because of the large capital costs of building desulphurization and dentrification facilities and

their long building period, commissioning should be expected no earlier than in 2018. The value

of gross emissions by the end of 2033 is calculated based on the emission limit values laid in

Directive 2010/75EU and the output forecast and installed capacity of power system of Ukraine,

according to the Energy Strategy.
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Figure 2.1. Ceiling values of gross emissons between 2018 and 2033 for the combustion
plants included in the NERP

The combustion installations included in the NERP should achieve, during this period, the

emission limit values of pollutants, set out in the Directive. In the interim years between 2018

and 2033, a linear decrease is planned for total gross emissions of sulfur dioxide from

combustion plants in Ukraine. This will be implemented by building of desulphurization facilities

new_power units equipped with modern gas cleaning systems and closure of the existing

combustion plants, for which the deadline of 40 000 operating hours is set.
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Annex 3 to the National emissions reduction plan

Emission ceilings [Mg] of total pollutant emissions for operators of <«—{Formatted: Centered

the large combustion plants
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DUSL /{ Formatted: French (France)
Operator 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 | 2033

DTEK Skhidenergo 46.41 43.36 40.31 37.26| 3421 31.16 28.11 25.06 22.02 18.97 15.92 12.87 9.82 6.77| 3.72 0.67 ﬂ Formatted Table

DTEK Dniproenergo 20.53 19.18 17.83 16.48 15.13 13.78 12.44 11.09 9.74 8.39 7.04 5.69 4.34 3.00] 1.65| 0.30

DTEK Zakhidenergo 17.02 15.90 14.78 13.67 12.55 11.43 10.31 9.19 8.08 6.96 5.84 4.72 3.60 248| 137| 025

Centrenergo 29.21 27.29 25.37 2346| 2154 19.62 17.70 15.78 13.86 11.94 10.02 8.10 6.18 426 234| 042

Donbassenergo 2527| 2361 21.95] 2029 1863] 1697 1531] 13.65] 11.99] 1033 8.67 7.01 5.35 3.69] 2.03] 037

JSC Evro-Rekonstrukcia (Darnytsa CHP) 2.01 1.88 1.74 1.61 148 1.34 1.21 1.08 0.94 0.81 0.68 0.54 0.41 0.27| 0.14| 0.008

DPZD Ukrinterenergo (Kalush TPP) 183 in 158 146 134 122 110 0.98 0.86 0.74 0.61 0.49 0.37 0.25| 0.43| 0.007

JSC Kramatorskteploenergo (Kramatorsk
IPP) 164 154 143 132 121 1.10 0.99 0.88 0.77 0.66 0.55 0.44 0.33 0.22| 0.12| 0.006

JSC, Symyteploenergo, (Sumy TPP) 1.83 171 1.58 1.46 134 1.22 1.10 0.98 0.86 0.74 0.61 0.49 0.37 025| 0.13]| 0.007 ,/{ Formatted: Ukrainian (Ukraine)
JSC DV Naftohazovydobuvna kompania
(Kharkiv TPP-2) 3.65 3.41 3.17 2.93 2.68 2.44 2.20 1.96 1.71 1.47 1.23 0.98 0.74 0.50| 0.26| 0.014 \[ Formatted: Ukrainian (Ukraine)
Cherkassy Khimvolokno VP (Cherkassy
TPP) 3.65 3.41 317 2.93 2.68 244 2.20 1.96 171 147 1.23 0.98 0.74 0.50| 0.26| 0.014

JSC TekhNova KEP (Chernihiv TPP) 3.65 3.41 317 2.93 2.68 2.44 2.20 1.96 171 147 1.23 0.98 0.74 0.50| 0.26| 0.014

TOTAL, 156,711 146.40| 136.09| 12578| 11548| 10517 94.86 84.55 74.24 63.93 53.62 43.32 33.01 2270 1239 2.08 ,/’{ Formatted: French (France)

SO,
Operator 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 | 2033

DTEK Skhidenergo 249.28| 232.98| 216.67| 200.37| 184.06| 167.76| 151.45| 135.15| 118.85| 102.54 86.24 69.93 53.63 37.32| 21.02 4.71

DTEK Dniproenergo 278.52| 260.30| 242.09| 223.87| 205.65| 187.43| 169.22| 151.00| 132.78| 114.57 96.35 78.13 59.92 41.70| 2348| 5.26

DTEK Zakhidenergo 229.28| 214.28| 199.28| 184.29| 169.29| 154.29| 139.30| 124.30| 109.31 94.31 79.31 64.32 49.32 34.33| 19.33 4.33

Centrenergo 223.27| 208.66| 194.06| 179.46| 164.85| 150.25| 135.65| 121.05| 106.44 91.84 77.24 62.63 48.03 33.43| 18.82 4.22

Donbassenergo 84.56 79.03 73.50 67.97| 62.44 56.91 51.38| 45.85| 40.32 34.78 29.25 23.72 18.19 12.66| 7.13| 1.60

JSC Evro-Rekonstrukcia (Darnytsa

CHP) 5.18 4.84 451 417 3.84 3.50 3.17 2.83 2.49 2.16 182 1.49 115 0.82| 048| 0.5

DPZD Ukrinterenergo (Kalush TPP) 1.37 1.28 1.19 1.10 1.01 0.93 0.84 0.75 0.66 0.57 0.48 0.39 0.30 0.22] 013] 0.04

JSC Kramatorskteploenergo

(Kramatorsk TPP) 3.13 2.93 2.72 2.52 2.32 2.12 191 17 151 1.30 1.10 0.90 0.70 049| 029| 0.9

JSC Symyteploenergo (Sumy TPP) 222 2.08 1.93 1.79 164 150 1.36 121 107 0.93 0.78 0.64 0.49 0.35| 0.21| 0.06

Kharkiv TPP-5, 0.15 14 0.13 0.12 0.11 10 0.09 0.08 0.07 06 05 0.04 03 0.02| 0.01 00 /[ Formatted: French (France)
JSC DV Naftohazovydobuvna kompania
(Kharkiv TPP-2) 2.22 08 1.93 1.79 1.64 1.50 1.36 1.21 1.07 93 78 0.6 49 0.35| 0.21 06

Cherkassy Khimvolokno VP (Cherkassy

TPP 0.15 0.14 0.13 0.12 0.11 0.10 0.09 0.08 0.07 0.06 .05 0.04 .03 0.02| 0.01 .00
JSC TekhNova KEP (Chernihiv TPP) 5.92 5.54 5.15 4.77 4.39 00 3.62 3.23 2.85 247 .08 1.70 .32 93| 0.55 .17
TOTAL 1110.59| 1037.99| 965.38| 892.78| 820.17| 747.57| 674.96| 602.36| 529.75| 457.15| 384.54| 311.93| 239.33 166.72| 94.12| 21.51
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NOx
Operator 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 2031 | 2032 | 2033
DTEK Skhidenergo 32.67 30.80 28.93 27.06 25.19 23.32 21.45 19.58 17.71 15.85 13.98 12.11 10.24 8.37 6.50| 4.63 4\[ Formatted Table
DTEK Dniproenergo 52.28 49.29 46.30 43.31 40.32 37.33 34.34 31.34 28.35 25.36 22.37 19.38 16.39 13.40| 10.40| 7.41
DTEK Zakhidenergo 1452| 13.69| 12.86] 12.03] 11.20] 10.37 9.53 8.70 7.87 7.04 6.21 5.38 4,55 3.72] 2.89] 2.06
Centrenergo 2558| 24.12] 2265| 21.19] 19.73| 1826| 16.80| 1534| 13.87| 12.41| 10.94 9.48 8.02 6.55| 5.09] 3.63
Donbassenergo 16.94 15.97 15.00 14.03 13.06 12.09 11.12 10.15 9.19 8.22 7.25 6.28 5.31 4.34 3.37| 2.40
JSC Evro-Rekonstrukcia (Darnytsa CHP) 133 125 117 1.09 1.01 0.93 0.85 0.77 0.69 0.61 0.54 0.46 0.38 030| 0.22| 044
DPZD Ukrinterenergo (Kalush TPP) 1.20 112 1.05 0.98 0.91 0.84 0.77 0.70 0.62 0.55 0.48 0.41 0.34 0.27 0.20] 0.12
JSC Kramatorskteploenergo (Kramatorsk
TPP) 1.06 1.00 0.94 0.87 0.81 0.75 0.68 0.62 0.56 0.49 0.43 0.36 0.30 024| 047| 041
JSC Symyteploenergo (Sumy TPP) 0.53 0.50 0.47 0.44 0.40 0.37 0.34 0.31 0.28 0.25 0.21 0.18 0.15 012| 0.09| 0.06
JSC DV Naftohazovydobuvna kompania
(Kharkiv TPP-2) 133 125 117 1.09 1.01 0.93 0.85 0.77 0.69 0.61 0.54 0.46 0.38 0.30 0.22| 0.14
Cherkassy Khimvolokno VP (Cherkassy
Poltavaoblenergo (Kremenchuk TPP) 112 107 1.02 0.98 0.93 0.88 0.84 0.79 0.74 0.69 0.65 0.60 0.55 051| 046| 041
Kyivenergo 4.66 4.46 4.27 4.07 3.88 3.68 3.48 3.29 3.09 2.90 2.70 2.50 2.31 211 1.92| 1.72
JSC Brok Energia (Okhtyrka TPP) 0.09 0.09 0.08 0.08 0.08 0.07 0.07 0.06 0.06 0.06 0.05 0.05 0.05 0.04| 0.04] 0.03
Kharkiv heat networks (TPP-3) 0.32 0.31 0.29 0.28 0.27 0.25 0.24 0.23 0.21 0.20 0.18 0.17 0.16 014| 0.43| 042
Kharkiv TPP-5 0.67 0.64 0.61 0.58 0.56 0.53 0.50 0.47 0.44 0.42 0.39 0.36 0.33 030| 0.28] 0.25
LVIVTPP-1 0.60 0.57 0.55 0.52 0.50 0.47 0.45 0.42 0.40 0.37 0.35 0.32 0.30 027| 0.25| 0.22
Lisichansk refinery TPP 0.80 0.77 0.73 0.70 0.67 0.63 0.60 0.56 0.53 0.50 0.46 0.43 0.40 0.36| 0.33] 0.30
Alchevsk Iron and Steel works TPP 0.50 0.48 0.46 0.44 0.42 0.39 0.37 0.35 0.33 0.31 0.29 0.27 0.25 023| 021 018
Makiivka engineering plant power plant 0.50 0.48 0.46 0.44 0.42 0.39 0.37 0.35 0.33 0.31 0.29 0.27 0.25 023| 021| 018
Avdiivka chemical plant TPP 0.80 0.77 0.73 0.70 0.67 0.63 0.60 0.56 0.53 0.50 0.46 0.43 0.40 0.36| 0.33] 0.30
Mariupol TPP-1 0.30 0.29 0.27 0.26 0.25 0.24 0.22 0.21 0.20 0.19 0.17 0.16 0.15 014| 0.42| 041
Mariupol TPP-2 0.80 0.77 0.73 0.70 0.67 0.63 0.60 0.56 0.53 0.50 0.46 0.43 0.40 036| 0.33] 0.30
Mariupol TPP 0.80 0.77 0.73 0.70 0.67 0.63 0.60 0.56 0.53 0.50 0.46 0.43 0.40 0.36| 0.33] 0.30
MBNVO Frunze 0.60 0.57 0.55 0.52 0.50 0.47 0.45 0.42 0.40 0.37 0.35 0.32 0.30 027]| 025| 022
Pervomaysk Energokhimprom TPP 0.60 0.57 0.55 0.52 0.50 0.47 0.45 0.42 0.40 0.37 0.35 0.32 0.30 027| 025| 022
Energia Novyi Rozdil TPP 0.44 0.42 041 0.39 0.37 0.35 0.33 0.31 0.29 0.28 0.26 0.24 0.22 0.20| 0.18| 0.16
Nadvirna refinery TPP 0.46 0.44 0.42 0.40 0.38 0.36 0.34 0.32 0.31 0.29 0.27 0.25 0.23 021| 0.49| 047
Zorya Mashproiekt NPKG 0.45 0.43 0.41 0.39 0.37 0.36 0.34 0.32 0.30 0.28 0.26 0.24 0.22 020 0.49| 047
Kryvorozhstal TPP 2.85 2.73 2.61 2.49 2.37 2.25 2.13 2.01 1.89 177 1.65 153 141 129| 117| 1.05
Zaporizhstal TPP 2.85 2.73 2.61 2.49 2.37 2.25 2.13 2.01 1.89 177 1.65 153 141 129 117] 1.05
DniproAzot TPP 2.55 244 234 2.23 2.12 2.01 191 1.80 1.69 158 148 1.37 126 116| 1.05] 094
TOTAL, 178.03| 16816] 158.28] 148.41] 138.53| 12866] 118.78| 108.91| 00.04[ 89.16 7929| 69.41] 5954 4966 39.79]29.91 ,,,{ Formatted: French (France)
SO,
Opetator 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034
EFECSKhidarerga 264450 248799 228847 240896 292044 174993 e 138090 L2439 F03484 85226 64284 49533 3458 45430
3
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Annex 3
to the National emissions reduction plan

List of large combustion plants in Ukraine with at least 50 MW of

heat capacity

(basic data)
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A B C Ca D F G 1 J K
Number Name of Plant Location o t c . Total Annual
[PSEE OMMISSION Ye4r | thermal | number of | S02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average | 2012 2012 2012
(Mw) | 2008-2012)| Ma Mg Mg
1 Zuivska TPP (power M. 3yrpec [loHeLbKol DTEK 1982 3276.53280 8760
units 1, 2,3, 4) obnacri Skhidenergo
85439 7946 4316
2 Luhanska TPP (power M. WacTa NyraHcbkoi DTEK 1963 1747.63748 8760
units 9,10,11) obnacri Skhidenergo 30380 9822 16091
3 Luhanska TPP (power M. WacTa NyraHcbkoi DTEK 1965 1747.61748 8760
units 13,14,15) obnacri Skhidenergo 26030 11035 16045
4 Ku_rakhivska TPP (power | M. Kypa_xoae [oHewpkol DTE_K 1971 1671.71670 8760 44863 3882 22063
units 3,4,5) obnacri Skhidenergo - =
5 Kurakhivska TPP (power | M. Kypaxoe [JoHeupkoi | DTEK 1974 2228.92230 8760
units 6,7,8,9) obnacri Skhidenergo 46643 4059 24316
6 Myronivska TPP cen. MupoHiscbke DTEK 1956 814.742506 8760
M. [lebanbueBe Skhidenergo
[oHeubKoi 065. 3693.3 1167.9 418,55
6 Zaporizka TPP (power M. EHepropap DTEK 1975 3140.25314 8760
units 1,2,3,4) 3anopisbkoi TPP Dniproenergo (e} 76087 23222 6315
7 Zaporizka TPP (power M. EHepropap DTEK 1982 58755875 120 - 75,6 -
units 5,6,7,8) 3anopiabkoi TPP Dniproenergo
8 Prydniprovskai TPP M. [JHinponeTpoBCbk DTEK 1961 1797.61806 8760
(power units 7,8,9,10) Dniproenergo
274813 8326,1 8396.8
9 Prydniprovskai TPP M. [IHinponeTpoBCbK DTEK 1963 1624812 4500
(power units 11,12) Dniproenergo 1545153 |4077.864 |4941.263
10 Prydniprovskai TPP M. [JHinponeTpoBCbk DTEK 1965 812812 3400
(power units 13,14) Dniproenergo
11707.8 3208,747 4033,858
11 Kryvorizka TPP (power | M. 3eneHononbcbk DTEK 1964 1535.74535 6200
units 1,2) AnocToniBcbKoro p-Hy Dniproenergo
[OHinponeTpoBcbkoi 061. 552202 | 58305 91394
12 Kryvorizka TPP (power | M. 3eneHoaonbCbk DTEK 1966 1535.74535 5300
units 3,4) AnocToniBcbkoro p-Hy Dniproenergo
[HinponeTpoBcbkoi 06n. 346827 | 36716 11312
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A B C Ca D F G 1 J K
Number Name of Plant Location o t c . Total Annual
perator OMMISSION Ye4r | thermal | number of S02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average | 2012 2012 2012
(Mw) | 2008-2012)| Ma Mg Mg
13 Kryvorizka TPP (power | M. 3eneHoaonbCbk DTEK 1968 1602.61535 5450
units 5,6) AnocToniBcbKOro p-Hy Dniproenergo
[HinponeTpoBcbkoi 061, 390062 |3853.4 6066.5
14 Kryvorizka TPP (power | M. 3eneHoaonbCbk DTEK 1969 801.49606 0 - - -
units5450 7) AnocToniBcbkoro p-Hy Dniproenergo
[HinponeTpoBcbkoi 061,
15 Kryvorizka TPP (power | M. 3eneHoaonbCbk DTEK 1971 2382.21860 8760
units 8,9,10) AnocToniBcbKOro p-Hy Dniproenergo
[HinponeTpoBCcbKOi 0611, 465579 |4907.3 7663.2
16 Burshtynska TPP (power | M. BypwTuH MNanuubkoro | DTEK 1968 3401.12860 8760
units 1,4,9,10,11,12) p-Hy IBaHO-®PpaHkiBCbkOi | Zakhidenergo
obn. 83336.8 7937.0 9690,5
17 Burshtynska TPP (power | M. BypwTuH Manuubkoro | DTEK 1964 1133.71656 8760
units 2,3) p-Hy IBaHO-®PpaHkiBcbKoi | Zakhidenergo
o6r. 175759 |1393.9 5101,9
18 Burshtynska TPP (power | M. BypwTuH Manuubkoro | DTEK 1967 2267.4 8760
units 5,6,7,8) p-Hy IBaHO-®paHkiBcbKOi | Zakhidenergo 2090
obn. 377844 | 3482.0 67111
19 Dobrotvirska (boilers c. JobpoTeip Kam'sHko- | DTEK 1956 1018.16806 8760
5,6,7,8,9,10) BysbKoro p-Hy Zakhidenergo
JesiBCbKOT 061 139585 |1226.8 17712
20 Dobrotvirska (power c. lo6poTeip Kam'sivko- | DTEK 1962 889.4880 8760
units 7,8) BysbKoro p-Hy Zakhidenergo
JlbBiBCLKOT 061. 214937 |2672.2 6838.1
21 Ladyzhynska TPP M. JTaamxuH BiHHuuskoi | DTEK 1971 2381.22700 8760
(power units 1,2,3) obn. Zakhidenergo
36164,2 4694,0 2702,6
22 Ladyzhynska TPP M. JTaamxuH BiHHuuskoi | DTEK 1972 2381.22700 8760
(power units 4,5,6) obn Zakhidenergo 22270.4 2793.9 5085.7
23 Vuglegirska TPP (power | M. CBiTnogapcbk Centrenergo 1972-197319%7 30563140 8760
units 1,2,3,4) [oHeLbKoi 065,
1432084 |12341.45 |7062,626
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//[ Formatted: French (France)

A B C Ca D F G 1 J K
Number Name of Plant Location o t c . Total Annual
[PSEE OMMISSION Ye4r | thermal | number of | S02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average | 2012 2012 2012
(Mw) | 2008-2012)| Ma Mg Mg
24 Vuglegirska TPP (power | M. CiTnogapcbk Centrenergo 1975-19774982 62255875 05, - - -
units 5,6,7) [oHeLbKoi 06n.
25 Zmiivska TPP (power Komcomonbcbke Centrenergo 1960-19611966 998880 8760
units 1,2) 3MiiBCbKOro p-Hy
XapkiBcbkoi 06r1. 15 604 1142 7959
26 Zmiivska TPP (power Komcomonbcbke Centrenergo 1962-19631962 1026880 8760
units 3,4) 3MiiBCbKOro p-Hy
Xapkiscbkoi 061. 16679 |1242 8509
27 Zmiivska TPP (power Komcomonbcbke Centrenergo 1964-19651963 1054880 8760
units 5,6) 3MiiBCbKOrO p-HY
Xapkiscbkoi 0611. 15 329 1144 7945
28 Zmiivska TPP (power Komcomonbcbke Centrenergo 1966-1967497% 16821580 8760
units 7,8) 3MiiBCbKOro p-Hy
Xapkiscbkoi 0611. 31844 2479 6978
29 Zmiivska TPP (power Komcomonbcbke Centrenergo 19691973 16361570 8760
units 9,10) 3MiiBCbKOro p-Hy
XapkiBcbkoi 06r1. T 2277 9966
30 Trypilska TPP (power M. YkpaiHka Kuiscbkoi Centrenergo 1969-19701969 29243140 8760
units 1,2,3,4) obn. 68 155 17 703 22379
31 Trypilska TPP(power M. YkpaiHka Kuiscbkoi Centrenergo 1971-19724972 14981570 8760 - 12 -
units 5,6) obn
32 Slovianska TPP (power | C Mwukonaiska Donbassenergo 1971 1965 8760
unit 7) M. CroB’siHCbK
[oHeupbKoi 06n.. 35247.0 5081.0 12741.0
33 Starobeshivska TPP c. Hosui CsiT Donbassenergo 2009 458 8760
(power unit 4) [oHeubKoi 06n.
367.8 2841 36.3
34 Starobeshivska TPP c. Hosui CsiT Donbassenergo 1963 1350 8760
(power units 5,6,7) [oHeLpbKoi 065,
20712,0 |4755.4 16288,1
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A B C Ca D F G 1 J K
Number Name of Plant Location o t c . Total Annual
perator ommission year el AUTTRET @ s02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average | 2012 2012 2012
(Mw) | 2008-2012)| Ma Mg Mg
35 Starobeshivska TPP c. Houi CsiT Donbassenergo 1965 1350 8760
(eHeprobnok 8,9,10) [oHeLbkoi 061.
19385,0 4359,0 15730,0
36 Starobeshivska TPP c. Houi CsiT Donbassenergo 1967 1350 8760
(power units 11,12,13) [oHeLbKoi 065,
16976,8 37316 137419
37 Bilotserkivska CH_P M. bina Liepksa CHP Association 19715 430850 8760 -
KuiBcbkoi 0bn.
38 Darnitska CHP M. Kuis CHP Association 1954 366450 8760
0 0 0
39 Darnitska CHP M. Kuis CHP Association 1954 590450 8760
3722,529 929,229 1485,200
39 Darnitska CHP M. KniB Darnitska CHP 1954 776 8760
1457,198 | 447,247 669,987
40 Dniprodzerzhinska CHP | M. IHinpoA3epX1HCbK CHP Association 1965
[HinponeTpoBcbkoi 0611, 42 71050 3588760 0 _ -
40 Dniprodzerzhinska CHP | M. [IHinpoa3epXunHCbK CHP Association 1965
[HinponeTpoBCcbKOi 0611. 427 491 0 _ _ -
40 Dniprodzerzhinska CHP | M. [IHiNpoA3epXXMHCBbK CHP Association 1965
[HinponeTpoBcbkoi 061. 86,7 0 _ -
40 Dniprodzerzhinska CHP | M. [IHiNpoA3epXUHCBbK CHP Association 1965
[HinponeTpoBcbKoi 0611. 86,7 0 _ _ -
40 Dniprodzerzhinska CHP | M. [IHinpoa3epknHCbK CHP _Association 1965
[HinponeTpoBCcbKOi 0611. 118,7 115 0 _ _ -
40 Dniprodzerzhinska CHP | M. [IHinpoa3epXunHCbK CHP Association 1965
[HinponeTpoBcbKOi 0611, 118.7 1924 _ _ -
40 Dniprodzerzhinska CHP | M. [IHiNpoa3epXnHCbK CHP Association 1965
OHinponeTpoBCcbKOi 0611. 118.7 904 0 _ -
40 Dniprodzerzhinska CHP | M. [IHiNpoA3epXXMHCBbK CHP Association 1965
[OHinponeTpoBcbkoi 061. 118,7 1276 0 _ -
40 Dniprodzerzhinska CHP | M. [IHinpoa3emknHCbK CHP _Association 1965
[HinponeTpoBcbKOi 0611. 118,7 0 _ _ -
40 Dniprodzerzhinska CHP | M. [IHinpoa3epXnHCbK CHP _Association 1965
[HinponeTpoBcbkoi 06n. 1583 0

F*‘[ Formatted Table
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A B C Ca D F G 1 J K
Number Name of Plant Location Operator Commission vear Total Annual
P Y thermal | number of S02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average % % 2,8'#
(MW) | 2008-2012)| ~¢ M M
41 Kaluska CHP M. Kanyw IsaHo- CHP Association 1968 185 8760
PpaHkiBcbKoT 0611. 13731 230,08 279,13
42 Kyivska CHP 5 M. Knis CHP Association 1970 900 8760
50,46 834,668 1,29
43 Kyivska CHP-5 M. Knis CHP Association 1973 16501656 |8760
- 174211 -
44 Kyivska CHP-6 M. Knis CHP Association 1976 691650 8760 " 1348208 |-
44 Kyivska CHP-6 M. Kniis CHP Association 1981 1650 8760 N 935.123 .
45 Kramatorska CHP M. KpamaTopcbk CHP Association 19761971 4184860 78748760
HBoHeupkoi o61.. 31341 |8957 16904
46 Krementchutska CHP M. KpemeHuyk CHP Association 1972 1565,8590 |8760 86,781 1116,592 |0,952
MonTaBcbkoi 061.
a7 Kryvorizka HP M. Kpusuin Pir CHP Association 1952 460 8760 -
[HinponeTpoBCcbkoi 0611.
48 Lvivska CHP-1 M. JbBiB CHP Association 1952 350 8760 -
49 Mykolaivska CHP M. Mukonais CHP Association 19641964 898480 43008760
| 98,914 1
50 Odesska CHP M. Opeca CHP Association 19541962 768450 42008760 -
50 Odesska CHP M. Opeca CHP Association 1974 349 1300
51 Okhtyrska CHP M. Oxtnpka Cymcbkoi CHP Association 19741972 349290 1300860
obn. - 90,689 -
52 Severodonetska CHP M. CeBepofoHeLbk CHP Association 19721975 265650 87608760 (0 65.98 0
JlyraHcbkoi 06n. =
52 Severodonetska CHP M. CeBepoaoHeLbk CHP Association 1975 600 4939 | 68,98 H
JlyraHcbkoi 0611.
53 Sumska CHP M. Cymu CHP Association 1974 130.9350 84158766
2219 454 2441

kf*{ Formatted Table

kf*{ Formatted Table

kf*{ Formatted Table
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A B C Ca D F G 1 J K
Number Name of Plant Location Operator Commission vear Total Annual
P y thermal number of S02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average % % 2&#
(MW) | 2008-2012)| ¢ M M
53 Sumska CHP M. Cymun CHP Association 1974 414.4
54 Kharkivska CHP-5 c. Niagipkn CHP Association 1990 2262815 8760 F—{ Formatted Table
[lepradviBcbkoro p-Hy
XapkiBcbKoi 0611.. 152,42 669,14 4,743
55 Kharkivska CHP-2 cen. Ecxap CHP Association 1963 490 8760 -
L‘|yryI.BCI:.K0I."0 p-Hy Formatted: Ukrainian (Ukraine)
XapkiBcbKoi 061.
56 | Khersonska CHP M. XepCoH CHP Association 1967 1956 (1978- | 73828760 Formatted: Ukrainian (Ukraine)
81)450 | 112,93 | Formatted Table
S 859 Formatted: French (France)
58 Chernihivska-CHP M-YepHiria CHP-Association 1966 650 8760 Formatted: Ukrainian (Ukraine)
_ Formatted: Ukrainian (Ukraine)
57 Cherkassy, Khimvoloknog, | Cherkassy, Cherkassy 1971 303 8760 - -
Cherkassy, TPP, (1) Khimvolokno Formatted: Russian (Russia)
Cherkassy TPP Formatted: Russian (Russia)
57 Cherkassy Khimvolokno | Cherkassy Cherkassy . 758
Cherkassy TPP (2) Khimvolokno Formatted Table
Cherkassy TPP Formatted: Russian (Russia)
57 Cherkassy Khimvolokno | Cherkassy Cherkassy . 116,3 i : -
Cherkassy TPP (3) Khimvolokno Formatted: Russian (Russia)
Cherkassy TPP Formatted: English (United States)
=74 Cherkassy Khimvolokno | Cherkassy Cherkassy . 116,3 . " -
Cherkassy TPP (4 Khimvolokno Formatted: English (United States)
Cherkassy TPP Formatted: Russian (Russia)
57 Cherkassy Khimvolokno | Cherkassy Cherkassy . 116,3 Formatted: English (United States)
Cherkassy TPP (5) Khimvolokno
Cherkassy TPP Formatted: English (United States)
57 LCherkassy Khimvolokno | Cherkassy Cherkassy R 174 Formatted: English (United States)
LCherkassy TPP (KPR) Khimvolokno
Cherkassy TPP / Formatted Table
58 JSC TekhNova KEP Chernihiy, JSC TekhNova 1966 | /{ Formatted: French (France)
Chernihiv TPP (boiler 1) KEP Chernihiv 39.25 5169 \[Formatted- English (United States)
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/{ Formatted:

French (France)

*{ Formatted:

French (France)

/{ Formatted:

English (United States)

/{ Formatted:

Font: 9 pt, Highlight

A B C Ca D F G 1 J K
Number Name of Plant Location o t c . Total Annual
perator ommission year |y oo T @ s02 Nox Dust
Inputrate | operating |emjssions| emissions | emissions
on hours
31.12.2012| (average | 2012 2012 2012
(Mw) | 2008-2012)| Ma Mg Mg
PP
58 JSC TekhNova KEP Chernihiv JSC TekhNova
Chernihiv TPP (boiler 2) KEP Chernihiv
IPP 39,25 5574
58 JSC TekhNova KEP Chernihiv JSC TekhNova
Chernihiv TPP (boiler 3) KEP Chernihiv
IPP 39,25 5482
58 JSC TekhNova KEP Chernihiv JSC TekhNova
Chernihiv TPP (boiler 4) KEP Chernihiv
TIPP 39,25 6097
58 JSC TekhNova KEP Chernihiv JSC TekhNova
Chernihiv TPP (boiler 5) KEP Chernihiv
TPP 78,5 3949
59 Shostka TPP Shostka, Kharkivenergore — 12 - 0
mon{, 1637 2.7
369,92
60 Lisichansk refinery TPP
137.5
61 Alchevsk Iron and Steel
works TPP
107.5
62 Makiivka engineering
plant power plant
62,5
63 Avdiivka chemical plant
PP
1125
64 Mariupol TPP-1

*{ Formatted:

Highlight
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A B © Ca D F G 1 J K
Number Name of Plant Location Operator Commission vear Total Annual
P y thermal number of S02 Nox Dust
Inputrate | operating |emissions| emissions | emissions
on hours
31.12.2012| (average % % 2&#
(MW) | 2008-2012)| ~¢ M M
65 Mariupol TPP-2
60
66 Mariupol TPP
77,5
67 MBNVO Frunze Kharkiv, A /{ Formatted: French (France)
52 \f Formatted: Ukrainian (Ukraine)
68 | Pervomaysk MepBomaricbke, Xapkis ? " Formatted: Ukrainian (Ukraine)
Energokhimprom TPB, o
62,5 Formatted: Font: 9 pt, Highlight
69 Eg‘;rqi_a Novyi Rozdil 3axigHa EC Formatted: Ukrainian (Ukraine)
45 Formatted: Highlight
70 Nadvirna refinery TPP, | HagsipHa Formatted: Ukrainian (Ukraine)
38,125 Formatted: Font: 9 pt, Highlight
71 ,ZoryzéMashproiekt OuakiB Formatted: Highlight
NPKG,
232,5 Formatted: Font: 9 pt, Highlight
72 Kryvorozhstal TPP, Kpusuii Pir Formatted: Highlight
3425 Formatted: Font: 9 pt, Highlight
73 Zaporizhstal TPP, 3anopisbka 0611.. Formatted: Highlight
75 Formatted: Font: 9 pt, Highlight
74 DniproAzot TPP, [HinponeTpoBCcbk Formatted: Highlight
62.5 Formatted: Font: 9 pt, Highlight
75 Pn mash bud TPP . Formatted: Highlight
108.75 Formatted: Font: 9 pt, Highlight
Formatted: Highlight
Formatted: Russian (Russia)
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Annex 4
to the National emissions reduction plan

List of large combustion plants in Ukraine with at least 50 MW of

heat capacity covered by the National emission reduction plan

(basic data)




A B C Ca D E F G H
Number Name of Plant Location Operator Commission vear Any extension by Total Annual Pollutant(s)
p Y at least 50 MW of thermal number of | (SO2, NOx,
the total rated | input rate on | operating dust) for
thermal input of | 31.12.2012 hours which the
the combustion (MW) (average plant
plant, (total 2008-2012) | concerned is
extension in MW); not covered
by NERP
1 Zuivska TPP (power M. 3yrpec [JoHeLbKoi DTEK -
units 1, 2,3, 4) obnacrTi Skhidenergo
2 Luhanska TPP (power M. LLacTsa NyraHcbkoi DTEK -
units 9,10,11) obnacTi Skhidenergo
3 Luhanska TPP (power M. LWLacTa NyraHcbkoi DTEK -
units 13,14,15) obnacri Skhidenergo
4 Kurakhivska TPP (power | M. Kypaxose JoHeubkoi | DTEK -
units 6,7,8,9) obnacrTi Skhidenergo
5 Zaporizka TPP (power M. EHeprogap DTEK -
units 1,2,3,4) 3anopisbkoi TPP Dniproenergo
6 Zaporizka TPP (power M. EHeprogap DTEK -
units 5,6,7) 3anopisbkoi TPP Dniproenergo
7 Prydniprovskai TPP M. [IHinponeTpoBCbk DTEK -
(power units 11,12) Dniproenergo
8 Prydniprovskai TPP M. [HiNponeTpoBCbK DTEK -
(power units 13,14) Dniproenergo
9 Kryvorizka TPP (power | M. 3eneHogonbCcbk DTEK -
units 1,2) AnocToniBCLKOro p-Hy Dniproenergo
[HinponeTpoBcbkoi 061.
10 Kryvorizka TPP (power | M. 3eneHogonbCcbk DTEK -

units 3,4)

ANoCTONIBCLKOrO p-HY

[HinponeTpoBcbkoi 061.

Dniproenergo




A B C Ca D E F G H
Number Name of Plant Location Operator Commission vear Any extension by Total Annual Pollutant(s)
p y at least 50 MW of thermal number of | (SO2, NOx,
the total rated | input rate on | operating dust) for
thermal input of | 31.12.2012 hours which the
the combustion (MW) (average plant
plant, (total 2008-2012) | concerned is
extension in MW); not covered
by NERP
11 Kryvorizka TPP (power | M. 3eneHogonbCcbk DTEK -
units 5,6) AnoCTOnNiBCLKOro p-HY Dniproenergo
[HinponeTpoBcbkoi 061.
12 Burshtynska TPP (power | M. BypwtuH Manuubkoro | DTEK -
units 9,10,11,12) p-Hy IBaHO-®paHkiBecbkoi | Zakhidenergo
obn.
13 Burshtynska TPP (power | M. BypwtuH Manuubkoro | DTEK -
units 5,6,7,8) p-Hy IBaHo-®PpaHkiBcbkoi | Zakhidenergo
obn.
14 Dobrotvirska (power c. Jo6poTeip Kam'saHko- | DTEK
units 7,8) By3bKoro p-Hy Zakhidenergo
JlbBiBCbKOI 0671.
15 Ladyzhynska TPP M. NNaguxuH BiHHMubkoT | DTEK S02
(power units 1,2,3) obn. Zakhidenergo
16 Ladyzhynska TPP M. NNagyxuH BiHHuubkoi | DTEK -
(power units 4,5,6) obn Zakhidenergo
17 Vuglegirska TPP (power | M. CBiTnogapcbk Centrenergo NOx
units 1,2,3,4) [oHeubkoi 06n.
18 Vuglegirska TPP (power | M. CBiTnogapcbk Centrenergo -
units 5,6,7) [oHeubkoi o6n.
19 Zmiivska TPP (power Komcomonbcbke Centrenergo -
units 1,2) 3MiiBCbKOro p-Hy
XapkiBcbkoi 061.
20 Zmiivska TPP (power Komcomornbcbke Centrenergo -

units 7,8)

3MmiiBCbKOro p-Hy
XapkiBcbkoi 0611.




A B C Ca D E F G H
Number Name of Plant Location Operator Commission vear Any extension by Total Annual Pollutant(s)
p y at least 50 MW of thermal number of | (SO2, NOx,
the total rated | input rate on | operating dust) for
thermal input of | 31.12.2012 hours which the
the combustion (MW) (average plant
plant, (total 2008-2012) | concerned is
extension in MW); not covered
by NERP
21 Zmiivska TPP (power Komcomonbcbke Centrenergo -
units 9,10) 3MmiiBCbKOro p-Hy
XapkiBcbkoi 0611.
22 Trypilska TPP M. YkpaiHka Kuiscbkoi Centrenergo -
obn.
23 Slovianska TPP C MukonaiBka Donbassenergo
(eHeprobnok 7) M. CnoB’siHCbK
[oHeubkoi 0bn..
24 Starobeshivska TPP c. Hosui Csit Donbassenergo
(eHeprobnok 4) [oHeubkoi 061.
25 Starobeshivska TPP c. Hosun Csit Donbassenergo
(eHeprobnok 8,9,10) [oHeubkoi 061.
26 Starobeshivska TPP c. Hosui Csit Donbassenergo
(power units 11,12,13) [oHeubkoi 06n.
27 Darnitska CHP M. Knis CHP Association
28 Kaluska CHP M. Kanyw IBaHo- CHP Association -
PpaHkiBcbkoi 06n.
29 Kyivska CHP 5 M. KniB CHP Association -
30 Kyivska CHP-5 M. Kuis CHP Association -
31 Kyivska CHP-6 M. KniB CHP Association -
32 Kramatorska CHP M. KpamaTtopcbk CHP Association -
[oHeubkoi 0bn..
33 Krementchutska CHP M. KpemeHuyk CHP Association -
MonTtaecbkoi 061.
34 Okhtyrska CHP M. OxTupka CymcbKoi CHP Association -
obn.
35 Sumska CHP M. Cymu CHP Association -
35 Sumska CHP M. Cymu CHP Association




A B C Ca D E F G H
Number Name of Plant Location Operator Commission vear Any extension by Total Annual Pollutant(s)
p y at least 50 MW of thermal number of | (SO2, NOx,
the total rated | input rate on | operating dust) for
thermal input of | 31.12.2012 hours which the
the combustion (MW) (average plant
plant, (total 2008-2012) | concerned is
extension in MW); not covered
by NERP
36 Kharkivska CHP-5 c. NipBipkn CHP Association -
[epradiBcbkoro p-Hy
XapkiBcbkoi 0611..
37 Cherkasska CHP M. Yepkacu CHP Association
48 Chernihivska CHP M. YepHiris CHP Association -
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