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Ukraine - Assessment of new calculation of CEF 

Introduction 

Many Joint Implementation (JI) projects have an impact on the CO2 emissions of 

the regional or national electricity grid. Given the fact that in most Economies in 

Transition an integrated electricity grid exists, a standardized baseline should be 

used to estimate the amount of CO2 emission reductions on the national grid. 

The Ukraine is one of the major JI host countries where many grid related pro-

jects have been developed or will be implemented. In order to enhance the pro-

ject development and reliability in emission reductions from the Ukraine a stan-

dardized and common agreed grid factor expressing the carbondioxid density 

per kWh is crucial. 

Objective 

Global Carbon B.V. is one of the pioneers developing JI projects in Ukraine who 

has developed a baseline approach for determining the Ukrainian grid factor. 

The approach is implied from the approved CDM methodology ACM0002.  

The team of Carbon Management Service (CMS) of TÜV SÜD Industrie Service 

GmbH with its accredited certification body “Climate and Energy” has been or-

dered to verify the developed approach and the calculated grid factor. 

Once an approach is agreed it should be used for calculating the grid by using 

current available data served from the Ukraine Ministry for Fuel and Energy. 

Such annual grid factor shall be used as a binding grid factor for JI projects de-

veloped in the Ukraine. 

Scope 

The baseline approach to which this confirmation is referring is attached. The 

confirmation includes the inherent approach if the algorithms are developed rea-

sonable and from a technical point of view correct. Furthermore the verified the 



Our reference/Date: IS-USC-MUC/ / 17.08.2007  

origin of the data. The team consists of: 

o Werner Betzenbichler (Head of the certification Body “Climate and Energy”), 

o Thomas Kleiser (Head of division JI/CDM, GHG-Auditor and Project Manager) 

o Markus Knödlseder (GHG-Auditor and Project Manager) 

Mr. Kleiser and Betzenbichler assessed the baseline approach and agreed with Global Carbon on 

the conclusive approach. Mr. Kleiser and Mr. Knödlseder assessed the calculation model 

whereas Mr. Knödlseder interviewed also Mr. Nikolay Andreevich Borisov, Deputy Director for 

Strategic Development in Ministry of Fuel and Energy (+380 (44) 2349312 // bo-

risov@mintop.energy.gov.ua) who explained the process of data gathering in the Ukraine. He 

also confirmed that GlobalCarbon B.V. uses the served data. 

Conclusion 

The conclusive assessment does not include potential uncertainties that might be occurred in the 

data gathering process of the ministry. Considering that we confirm that applied data served by 

Ministry of Fuel and Energy are reliable and correctly used. 

Based on submitted calculation method, developed baseline study (see attachment), applied data 

and written confirmation from Ministry of Fuel and Energy (see attached documents) the team of 

Carbon Management Service of TÜV SÜD Industrie Service GmbH with its accredited certification 

body “Climate and Energy” confirms further that developed approach is eligible to determine the 

Ukrainian electricity grid factor as a standard value for JI project in the Ukraine. 

The team recommends updating the calculation annually depending on point of time when na-

tional consolidated data are available.  

Munich,17/08/2007 Munich, 17/08/2007 

 

Markus Knödlseder  

GHG-Auditor and Project Manager 

Werner Betzenbichler 

Head of the certification Body “Climate and 

Energy” and Carbon Management Service 
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ANNEX 1 – Calculated emission factors 

 

 



Annex 2 
 
Standardized emission factors for the Ukrainian electricity grid 
 
Introduction 
Many Joint Implementation (JI) projects have an impact on the CO2 emissions of the regional or 
national electricity grid. Given the fact that in most Economies in Transition (IET) an integrated 
electricity grid exists, a standardized baseline can be used to estimate the amount of CO2 emission 
reductions on the national grid in case of:  
a) Additional electricity production and supply to the grid as a result of a JI project (=producing 

projects);  
b) Reduction of electricity consumption due to the JI project resulting in less electricity 

generation in the grid (= reducing projects); 
c) Efficient on-site electricity generation with on-site consumption. Such a JI project can either 

be a), b), or a combination of both (e.g. on-site cogeneration with partial on-site consumption 
and partial delivery to the grid). 

 
So far most JI projects in EIT, including Ukraine, have used the standardized Emission Factors 
(EFs) of the ERUPT programme. In the ERUPT programme for each EIT a baseline for 
producing projects and reducing projects was developed.  The ERUPT approach is generic and 
does not take into account specific local circumstances. Therefore in recent years new 
standardized baselines were developed for countries like Romania, Bulgaria, and Estonia. In 
Ukraine a similar need exist to develop a new standardized electricity baseline to take the specific 
circumstances of Ukraine into account. The following baseline study establishes a new electricity 
grid baseline for Ukraine for both producing JI projects and reducing JI projects. 
 
This new baseline has been based on the following guidance and approaches: 
• The “Guidance on criteria for baseline setting and monitoring” for JI projects, issued by the 

Joint Implementation Supervisory Committee1; 
• The “Operational Guidelines for the Project Design Document”, further referred to as ERUPT 

approach or baseline 2; 
• The approved CDM methodology ACM0002 “Consolidated baseline methodology for grid-

connected electricity generation from renewable sources” 3; 
• Specific circumstances for Ukraine as described below. 
 
ERUPT 
The ERUPT baseline was based on the following main principles: 
• Based mainly on indirect data sources for electricity grids (i.e. IEA/OECD reports); 
• Inclusion of grid losses for reducing JI projects; 
• An assumption that all fossil fuel power plants are operating on the margin and in the period 

of 2000-2030 all fossil fuel power plants will gradually switch to natural gas. 
The weak point of this approach is the fact that the date sources are not specific. For example, the 
Net Calorific Value (NCV) of coals was not determined on installation level but was taken from 
IPCC default values. Furthermore the IEA data included electricity data until 2002 only. ERUPT 
                                                      
1 Guidance on criteria for baseline setting and monitoring, version 01, Joint Implementation Supervisory 
Committee, ji.unfccc.int 
2 Operational Guidelines for Project Design Documents of Joint Implementation Projects. Ministry of 
Economic Affairs of the Netherlands, May 2004 
3 Consolidated baseline methodology for grid-connected electricity generation from renewable sources, 
version 06, 19 May 2006, cdm.unfccc.int 



assumes that Ukraine would switch all its fossil-fuel plant from coal to natural gas. In Ukraine 
such an assumption is unrealistic as the tendency is currently in the opposite direction.  
 
ACM0002 
The ACM0002 methodology was developed in the context of CDM projects. The methodology 
takes a combination of the Operating Margin (OM) and the Build Margin (BM) to estimate the 
emissions in absence of the CDM project activity. To calculate the OM four different 
methodologies can be used. The BM in the methodology assumes that recent built power plants 
are indicative for future additions to the grid in the baseline scenario and as a result of the CDM 
project activity construction of new power plants is avoided. This approach is valid in electricity 
grids in which the installed generating capacity is increasing, which is mostly the case in 
developing countries. However, the Ukrainian grid has a significant overcapacity and many 
power plants are either operating below capacity or have been moth-balled. 
 
Nuclear is providing the base load in Ukraine 
In Ukraine nuclear power plants are providing the base load of the electricity in Ukraine. To 
reduce the dependence on imported fuel the nuclear power plants are running at maximum 
capacity where possible. In the past five years nuclear power plants provide almost 50% of the 
total electricity: 
 
Year 2001 2002 2003 2004 2005 
Share of AES 44% 45% 45% 48% 48% 
Table 1: Share of nuclear power plant in the annual electricity generation 
 
All other power stations are operating on the margin. This includes hydro power plants which is 
show in the table below. 
 
 Minimum; 03:00 Maximum; 19:00 
Consumption, MW 21,287 27,126 
Generation, MW 22,464 28,354 
Thermal power plants 10,049 13,506 
Hydro power plants 527 3,971 
Nuclear power plants 11,888 10,877 
Balance imports/export, MW -1,177 -1,228 
Table 2: Electricity demand in Ukraine on 31 March 20054

 
Development of the Ukrainian electricity sector 
The National Energy Strategy5 sets the approach for the overall energy complex of Ukraine and 
the electricity sector in particular. The main priority of Ukraine is to reduce the dependence of 
imported fossil fuels. The strategy sets the following priorities6: 
• increased use of local coal as a fuel; 
• construction of the new nuclear power plants; 
• energy efficiency and energy saving. 
 
Due to the sharp increase of imported natural gas prices a gradual switch from natural gas to coal 
at the power plants is planned in the nearest future. Ukraine possesses a large overcapacity of the 
                                                      
4 Ukrenergo, 
http://www.ukrenergo.energy.gov.ua/ukrenergo/control/uk/publish/article?art_id=39047&cat_id=35061 
5 http://mpe.kmu.gov.ua/fuel/control/uk/doccatalog/list?currDir=50505 
6 Energy Strategy of Ukraine for the Period until 2030, section 16.1, page 127. 



fossil-powered plants of which many are mothballed. These moth-balled plants might be 
connected to the grid in case of growing demand. 
 
In the table below the installed capacity and load factor is given in Ukraine. As one can see the 
average load factor of thermal power plant is very low. 
 
 Installed capacity (GW) Average load factor, % 
Thermal power plants 33.6 28.0 
Hydro power plants 4.8 81.4 
Nuclear power plants 13.8 26.0 
Total 52.2 39.0 
Table 3: Installed capacity in Ukraine in 20047

 
According to IEA’s estimations, about 25% of thermal units might not be able to operate (though 
there is no official statistics). This means that still at least 45% of the installed thermal power 
capacity could be utilized, but is currently not used. In accordance with the IEA report the 
‘current capacity will be sufficient to meet the demand in the next decade’8. 
 
In the table below the peak load of the years 2001- 2005 are given which is approximately 50% of 
the installed capacity. 
 
 2001 2002 2003 2004 2005 
Peak load (GW) 28.3 29.3 26.4 27.9 28.7 
Table 4: Peak load in Ukraine in 2001 - 20059

 
New nuclear power plants will take significant time to be constructed will not get on-line before 
the end of the second commitment period in 2012. There is no nuclear reactor construction site at 
such an advanced stage remaining in Ukraine, it is unlikely that Ukraine will have enough 
resources to commission any new nuclear units in the foreseeable future (before 2012)10. 
 
Latest nuclear additions (since 1991): 
• Zaporizhzhya NPP unit 6, capacity 1 GW, commissioned in 1995; 
• Rivne NPP unit 4, capacity 1 GW, commissioned in 2004; 
• Khmelnitsky NPP unit 2, capacity 1 GW, commissioned in 2004. 
 
Nuclear power plants under planning or at early stage of construction: 
• South Ukraine NPP one additional unit, capacity 1 GW; 
• Khmelnitsky NPP two additional units, capacity 1 GW each. 
 
Approach chosen 
In the selected approach of the new Ukrainian baseline the BM is not a valid parameter. Strictly 
applying BM in accordance with ACM0002 would result in a BM of zero as the latest additions 
to the Ukrainian grid were nuclear power plants. Therefore applying BM taking past additions to 
the Ukrainian grid would result in an unrealistic and distorted picture of the  emission factor of 
the Ukrainian grid. Therefore the Operating Margin only will be used to develop the baseline in 
Ukraine. 
                                                      
7 Source: Ukraine Energy Policy Review. OECD/IEA, Paris 2006. p. 272, table 8.1 
8 Source: Ukraine Energy Policy Review. OECD/IEA, Paris 2006. p. 269 
9 Ministry of Energy, letter dated 11 January 2007 
10 http://www.xaec.org.ua/index-ua.html 



 
The following assumptions from ACM0002 will be applied: 
1) The grid must constitute of all the power plants connected to the grid. This assumption has 

been met as all power plants have been considered; 
2) There should be no significant electricity imports. This assumption has been met in Ukraine 

as Ukraine is a net exporting country as shown in the table below; 
3) Electricity exports are not accounted separately and are not excluded from the calculations. 
 
 2001 2002 2003 
Electricity produced, 
GWh 

175,109 179,195 187,595 

Exports, GWh  5,196 8,576 12,175 
Imports, GWh 2,137 5,461 7,235 
Table 5: Imports and exports balance in Ukraine11

 
ACM0002 offers several choices for calculating the OM. Dispatch data analysis cannot be 
applied, since the grid data is not available12. Simple adjusted OM approach is not applicable for 
the same reason. The average OM calculation would not present a realistic picture and distort the 
results, since nuclear power plants always work in the base load due to the technical limitations 
(and therefore cannot be displaced) and constitute up to 48% of the overall electricity generation 
during the past 5 years. 
 
Therefore, the simple OM approach is used to calculate the grid emission factor. In Ukraine the 
low-cost must-run power plants are nuclear power stations. Their total contribution to the 
electricity production is below 50% of the total electricity production. The remaining power 
plants, all being the fossil-fuel plants and hydro power plants, are used to calculate the Simple 
OM. 
 

% 2001 2002 2003 2004 2005
Nuclear power plants 44.23 45.08 45.32 47.99 47.92
Thermal power plants 38.81 38.32 37.24 32.50 33.22
Combined heat and power 9.92 11.02 12.28 13.04 12.21
Hydro power plants 7.04 5.58 5.15 6.47 6.65

Table 6: Share of power plants in the annual electricity generation of Ukraine13

 

                                                      
11 Source: State Committee of Statistics of Ukraine. Fuel and energy resources of Ukraine 2001-2003. 
Kyiv, 2004 
12 Ministry of Energy, letter dated 11 January 2007 
13 “Overview of data on electrical power plants in Ukraine 2001 - 2005“, Ministry of Fuel and Energy of 
Ukraine, 31 October 2006 and 16 November 2006. 



The simple OM is calculated using the following formula: 
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Where: 
Fi,j,y  is the amount of fuel i (in a mass or volume unit) consumed by relevant power sources j 

in year(s) y (2001-2005); 
j  refers to the power sources delivering electricity to the grid, not including low-

operating cost and must-run power plants, and including imports to the grid; 
COEFi,j,y is the CO2 emission coefficient of fuel I (tCO2 / mass or volume unit of the fuel), 

taking into account the carbon content of the fuels used by relevant power sources j and 
the percent oxidation of the fuel in year(s) y; 

GENj,y  is the electricity (MWh) delivered to the grid by source j. 
 
The CO2 emission coefficient COEFi is obtained as: 
 

iiCOii OXIDEFNCVCOEF ⋅⋅= ,2  (Equation 2) 

 
Where: 
NCVi is the net calorific value (energy content) per mass or volume unit of a fuel i; 
OXIDi  is the oxidation factor of the fuel; 
EFCO2,i  is the CO2 emission factor per unit of energy of the fuel i. 
 
Individual data for power generation and fuel properties was obtained from the individual power 
plants14. The majority of the electricity (up to 95%) is generated centrally and therefore the data 
is comprehensive15.  
 
The Net Calorific Value (NCV) of fossil fuel can change considerably, in particular when using 
coal. Therefore the local NCV values of individual power plants for natural gas and coal were 
used. For heavy fuel oil, the IPCC16 default NCV was used. Local CO2 emission factors for all 
types of fuels were taken for the purposes of the calculations and Ukrainian oxidation factors 
were used. In the case of small-scale power plants some data regarding the fuel NCV is missing 
in the reports. For the purpose of simplicity, the NCV of similar fuel from a power plant from the 
same region of Ukraine was used. 
 
Reducing JI projects 
The Simple OM is applicable for additional electricity production delivered to the grid as a result 
of the project (producing JI projects). However, reducing JI projects also reduce grid losses. For 
example a JI project reduces on-site electricity consumption with 100,000 MWh and the losses in 
                                                      
14 “Overview of data on electrical power plants in Ukraine 2001 - 2005“, Ministry of Fuel and Energy of 
Ukraine, 31 October 2006 and 16 November 2006. 
15 The data for small units (usually categorized in the Ukrainian statistics as ‘CHPs and others’) is scattered 
and was not always available. As it was rather unrealistic to collect the comprehensive data from each 
small-scale power plant, an average CO2 emission factor was calculated for the small-scale plants that 
provided the data. For the purpose of simplicity it was considered that all the electricity generated by the 
small power plants has the same average emission factor obtained. 
16 IPCC 1996. Revised guidelines for national greenhouse gas inventories. 



the grid are 10%. This means that the actual reduction in electricity production is 111,111 MWh. 
Therefore a reduction of these grid losses should be taken into account for reducing JI projects to 
calculate the actual emission reductions.  
 
The losses in the Ukrainian grid are given in the table below and are based on the data obtained 
directly from the Ukrainian power plants through the Ministry of Energy. 
 
Year 
 

Technical losses 
% 

Non-technical losses 
% 

Total 
% 

2001 14,2 7 21,2 
2002 14,6 6,5 21,1 
2003 14,2 5,4 19,6 
2004 13,4 3,2 16,6 
2005 13,1 1,6 14,7 

Table 7: Grid losses in Ukraine17

 
As one can see grid losses are divided into technical losses and non-technical losses. For the 
purpose of estimating the EF only technical losses18 are taken into account. As can been seen in 
the table the technical grid losses are decreasing. The average decrease of grid losses in this 
period was 0.275% per annum. Extrapolating these decreasing losses to 2012 results in technical 
grid losses of 12% by 2012. However, in order to be conservative the grid losses over the full 
period 2006-2012 have been taken as 10%. 
 
Further considerations 
The “Guidance on criteria for baseline setting and monitoring” for JI projects requires baselines 
to be conservative. The following measures have been taken to adhere to this guidance and to be 
conservative: 
• The grid emission factor is actually expected to grow due to the current tendency to switch 

from gas to coal; 
• Hydro power plants have been included in the OM. This is conservative; 
• With the growing electricity demand, out-dated mothballed fossil fired power plants are 

likely to come on-line as existing nuclear power plants are working on full load and new 
nuclear power plants are unlikely to come on-line before 2012. The emission factor of those 
moth-balled power plants is higher as all of them are coal of heavy fuel oil fired19; 

• The technical grid losses in Ukraine are high, though decreasing. With the current pace the 
grid losses in Ukraine will be around 12% in 2012. To be conservative the losses have been 
taken 10%; 

• The emissions of methane and nitrous oxide have not taken into consideration, which is in 
line with ACM0002. This is conservative. 

 
Conclusion 
An average CO2 emission factor was calculated based on the years 2003-2005. The proposed 
baseline factors is based on the average constituting a fixed emission factor of the Ukrainian grid 
for the period of 2006-2012. Both baseline factors are calculated using the formulae below: 
                                                      
17 “Overview of data on electrical power plants in Ukraine 2001 - 2005“, Ministry of Fuel and Energy of 
Ukraine, 31 October 2006 and 16 November 2006. 
18 Ukrainian electricity statistics gives two types of losses – the so-called ‘technical’ and ‘non-technical’. 
‘Non-technical’ losses describe the non-payments and other losses of unknown origin. 
19 “Overview of data on electrical power plants in Ukraine 2001 - 2005“, Ministry of Fuel and Energy of 
Ukraine, 31 October 2006 and 16 November 2006. 
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Where: 
EFgrid,produced,y is the emission factor for JI projects supplying additional electricity to the grid 

(tCO2/MWh); 
EFgrid,reduced,y  is the emission factor for JI projects reducing electricity consumptionfrom the grid 

(tCO2/MWh)factor of the fuel; 
EFOM,y is the simple OM of the Ukrainian grid (tCO2/MWh); 
lossgrid is the technical losses in the grid (%). 
 
The following result was obtained: 
 
Type of project Parameter EF (tCO2/MWh)
JI project producing electricity  EFgrid,produced,y 0.807
JI projects reducing electricity  EFgrid,reduced,y 0.896
Table 8: Emission Factors for the Ukrainian grid 2006 - 2012 
 
Monitoring 
This baseline requires the monitoring of the following parameters: 
• Electricity produced by the project and delivered to the grid in year y (in MWh); 
• Electricity consumption reduced by the project in year (in MWh); 
• Electricity produced by the project and consumed on-site in year y (in MWh); 
 
The baseline emissions are calculated as follows: 
 

( )yconsumedyreducedyreducedgridyproducedyproducedgridy ELELxEFxELEFBE ,,,,,,, ++=  (Equation 5) 

 
Where: 
BEy are the baseline emissions in year y (tCO2);  
EFgrid,produced,y is the emission factor of producing projects (tCO2/MWh); 
ELproduced,y  is electricity produced and delivered to the grid by the project in year y (MWh); 
EFgrid,reduced,y is the emission factor of reducing projects (tCO2/MWh); 
ELproduced,y  is electricity consumption reduced by the project in year y(MWh); 
ELconsumed,y  is electricity produced by the project and consumed on-site in year y (MWh). 
 
This baseline can be used as ex-ante (fixed for the period 2006 – 2012) or ex-post. In case an ex-
post baseline is chosen the data of the Ukrainian grid have to be obtained of the year in which the 
emission reductions are being claimed. Monitoring will have to be done in accordance with the 
monitoring plan of ACM0002 with the following exceptions: 
• the Monitoring Plan should also include monitoring of the grid losses in year y; 
• power plants at which JI projects take place should be excluded. Such a JI project should 

have been approved by Ukraine and have been determined by an Accredited Independent 
Entity. 
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