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“Modernization of electric power distribution system at PJSC “PC “Khersonoblenergo”

Sectoral scope: 2 — “Energy distribution”.
The version number of the document: 02.

Date: 07/07/2011.

A.2.  Description of the project:

Purposes of project activity: The main purpose of the Joint Implementation Project (hereinafter - JIP)
implementation “Modernization of electric power distribution system at PJSC “PC “Khersonoblenergo” is the
implementation of the program on the technical improvement of electrical networks and equipment, advanced
technologies implementation, the transition to a higher level of organisation of transmission and distribution
of electric energy.

Implementation of the measures under the Project will allow for improvement of the reliability and efficiency
of distribution electrical grids of Public joint stock company “Power company “Khersonoblenergo”
(hereinafter — PJSC “PC “Khersonoblenergo™) and this will help reduce the amount of electricity that is lost
during transport thereof to the consumers of all forms of ownership, so the production of electricity at thermal
power plants will decrease and correspondingly emissions of GHG gases will decrease in comparison to
current practice.

Historical details of PJSC “PC “Khersonoblenergo” development

Stage | - April 1995 - the separation of VEO "Odesaenerho" a structural division and establishment of a State
power supplying company "Khersonoblenergo™;

Stage Il - August 1995 - establishment of a State stock power supplying company "Khersonoblenergo ";

Stage 1l - December 1998 - Reorganization of a State stock power supplying company "Khersonoblenergo" in
Open Joint Stock Company "Power Supply Company" Khersonoblenergo "

Stage IV - The end of privatization of OJSC "PC" Khersonoblenergo "(certified by order of the State Property
Fund of Ukraine Ne 1230 from 11.07.2001 year).

Description of conditions whereon the project will be implemented.

Electrical grid is a complex of electrical equipment and devices for electricity transmission and distribution.
Electrical grids relate to complex technical systems in terms of their structure, organization of operation and
the principles of managing.

Technical state of the distribution electrical grids at PISC “PC “Khersonoblenergo” is getting worse due to
lack of necessary funds to implement energy-efficient equipment and a natural deterioration factor plays a
crucial role in this process. At the same time a problem of maintaining at the quite required level of reliability
of the electricity supply systems for electric energy consumers is getting more acute. Extensive distribution
electrical grids often work under severe conditions of pollution, moisture, frequent dynamic and thermal
overloads, and the average operating life of most of the major equipment in the electrical grids significantly
exceeds the standard lifetime.
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By the beginning of the Project PISC “PC “Khersonoblenergo” had only carried out measures aimed at
maintaining electrical grids in operational state. In most cases, these measures included repairs intended to
correct defects arising during the operation of the electrical grids.

Most equipment that operated at that time in the grids of PJSC “PC “Khersonoblenergo” was already morally
and physically obsolete, but because of insufficient funding and operational reserve of existing equipment, it
could further be exploited. In addition, changing of the existing situation was possible on condition of not only
changes of the technical provision of the grid, but also improvement of organizational structures, and this also
required financial and human resources.

Project scenario

The basis of the JIP is the introduction of new energy-efficient equipment and activities:

- organizational and technical measures,

- technical measures that aim to eliminate energy losses when transporting electricity via distribution grids.
Measures to be implemented under the project (see Section A.4.2 below), as well as application and
implementation of ongoing monitoring of possible sources of loss and preventing from their occurrence would
significantly reduce energy losses in the electrical grids of PJSC “PC “Khersonoblenergo”.

Historical details of “Modernization of electric power distribution system at PJSC “PC
“Khersonoblenergo” Joint Implementation project development

The management of PJSC “PC “Khersonoblenergo” made a decision to implement the JI project
“Modernization of electric power distribution system at PJSC “PC “Khersonoblenergo” at the enterprise
during a board meeting on December 22, 2002.

08/2003 is a commencement date of implementation of new energy efficient equipment according to the
project design document.

12/04/2011 - preparation of project proposal and justification for the reduction of anthropogenic greenhouse
gases to the National Environmental Investment Agency of Ukraine.

31/05/2011 - a Letter of Endorsement Ne1384/23/7 was issued by the National Environmental Investment
Agency of Ukraine.

The baseline scenario provides for the further use of existing equipment and routine repairs and recovery
work without significant investment. Losses of electricity in the electrical grids would remain at the same
level, leading to greenhouse gases emissions due to burning of fossil fuels at electricity generating companies
in the pre-project years. Justification of the baseline scenario is provided in Section B.

The project may promote sustainable development of PJSC “PC “Khersonoblenergo” in the following
aspects:

- Reduced load and improved working conditions at overloaded electricity generating companies;

- Decrease of national economy’s dependence on import of energy and increase of country’s energy
security;

- High rates of labor and health protection;

- Improvement of the global ecology state (counteraction in response to global climate change by
means of reduction of carbon dioxide emissions into the atmosphere);

- Creation of jobs in the course of modernization of the distribution electrical grids.
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‘ A.3. Project participants:

Please indicate if the Party involved
Party involved Legal entity project participant wishes to be considered as project
cafny Involved (as applicable) participant
(YES/NO)
Ukraine e
Host Part * No
( Y) “Khersonoblenergo”
Switzerland e VEMASA. No

‘ A.4.  Technical description of the project:

\ A.4.1. Location of the project:

The JI Project is implemented on the territory of Kherson city and Kherson region, Ukraine.

Figure 1. Geographical localization of the project activity of PJSC “PC “Khersonoblenergo” is marked with
red color

Ukraine

\ A.4.1.2. Region/State/Province etc.:

Kherson region

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 e
. e '

Joint Implementation Supervisory Committee page 5

A.4.1.3. City/Town/Community etc.:

The joint implementation project includes all the administrative - territorial units of Kherson region where the
distribution electrical grids of PJSC “PC “Khersonoblenergo” are situated.

A.4.14. Detail of physical location, including information allowing the unique
identification of the project (maximum one page):

The Joint Implementation Project (hereinafter — JIP) is implemented in the Kherson region (48°38'00” NL
32°16'00" EL - coordinates of the main office PJSC “PC “Khersonoblenergo”). Geographic localization of the
project is depicted in Figure 2.

3 Vymkoplly'a A
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Verkbny Rogachyk -
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0 Gorhostaivka 3

Berislav, Nyzhni Sirogozy
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PJSC “PC “Khersonoblenergo”

Figure 2. Location of PJSC “PC “Khersonoblenergo” on the map of Kherson region

Project activity of PJSC “PC “Khersonoblenergo” is located in Kherson city and Kherson region, which is
located in the southern part of Ukraine, within the Black Sea lowland. It borders with Mykolayiv region in the
northwest, Dnipropetrovsk region in the north, Zaporizhya region in the east, the Autonomous Republic of
Crimea in the south.

A.4.2. Technology(ies) to be employed, or measures, operations or actions to be implemented

Introduction of new equipment that aims to reduce process losses of electricity (hereinafter - PLE) in the
distribution electrical grids of PJSC “PC “Khersonoblenergo” and complex of organizational and technical
measures that aims to reduce PLE are the basic elements of the JI Project, which in turn includes:

- Modernization and rehabilitation works in electrical grids and introduction of new energy efficient
equipment;

- Improvement of the reliability of electricity supply to electricity consumers;

- Introduction of automated systems of electricity consumption commercial records (ASECCR) in the
perimeter of energy supply company, ASECCR of consumers and subplants;

- Introduction of a complex Program on process losses of electricity decrease.
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In the framework of the Project it is provided to form the PLE management system (energy rate setting,
energy audit and energy management) in the Company for effective implementation of a number of
organizational and technical measures as well as measures on developing and improving the methodological
provision of PLE reduction during implementation of licensed activities on electricity transmission and
distribution. Lists of these activities are listed below:

1. Organizational and technical measures

1.1. Turning off transformers with seasonal load;

1.2. Regular monitoring and adjustment of phase loads in electrical grids;

1.3. Modernization of the program and technical measures on automatization of operational and dispatch
management of operational and information complex (OIC), system of remote metering, telesignaling to the
dispatch centers of the Company;

1.4. Optimization of schemes of normal mode of electrical grids operation;

1.5. Reduction of time of sub-optimal schemes operation of electricity distribution and supply by reducing the
duration of repairing and restoration works;

1.6. Reduction of power consumption for subdivision’s needs of the company;

1.7. Reduction of power consumption for the company’s own needs;

1.8. Cleanout of lanes from underbrush and shrubs;

1.9. Other measures of reducing PLE for electricity transmission processes;

2. Technical measures:

2.1. Measurement of short circuit currents and changing inconsistent with standards switching devices and
safety devices;
2.2. Bringing to standards of: contact connections, remote contact connections temperature control and
insulation using thermal visions and pyrometers.
2.3. Instalation of longitudinal cross-reactive power compensation in electrical grids and reducing the higher
harmonics level;
2.4. Introduction of automated systems of electricity consumption commercial records (ASECCR) in
boundaries of energy supply company, ASECCR of customers and subplants;
2.5. Implementation of new energy efficiency technical equipment, a description of the main measures is
provided below:

2.5.1. Installation of circuit breakers that are able to conduct, switch on and switch off the current,
switchers designed for occasional switches, and also to protect cables and end-users from overloading and
short circuits. Brief description of equipment is listed below, and on equipment seller’s site®.

Fig. 3. Circuit breaker

! http://www.abb.ua/
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Switchers consist of arc chutes, which are concluded in aluminum and / or steel containers. Switchers poles
consist of sequentially connected compression arc chutes, spring-hydraulic drive, current transformers,
constructed in factory and installed under the switcher hood and power supply terminals of the transformer
control cabinet.

2.5.2. Installation of transformers, that have much lower power losses and increased efficiency as well as
increased number of adjustment taps levels and control range . Specifications of transformers are listed below,
and on the equipment seller’s site?.

Figure 4. Transformers

Table 1. Technical characteristics of transformers

Index Measurement Values
unit 3-winding 1-winding

Maximum rated load current A 200 400 630 800 1200 1600
Maximum rated step voltage \Y 4000 | 3500 3000 | 3000 | 2500 2000
Resistance to short-circuit

- Thermal (3 sec) k4 4 8 126 | 16 24 24

- Dynamic (peak value) kd 10 | 20 | 315 | 40 | 60 60
Nominal switching capacity kV*4 800 1400 1890 | 2000 | 3000 3200
Mechanical endurance / number of 10°
switching
Nominal frequency ct 50/60

Transformers are designed for electricity transformation in power networks and for supplying electricity to
different consumers in AC networks.

The transformers are able to regulate voltage with a control range of 5% of nominal load. Switching the
transformer to another regulation level happens in non-operating condition.

Transformers consist of active parts, coatings and a weld rectangular tank. On the cover there are inputs for
high and low voltage.

2 http://www.uer.com.ua/Default.aspx
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2.5.3. Replacing of wires of overhead transmission lines from aluminum to steel-aluminum , steel-aluminum
enforced. Specifications of overhead listed in Table 2 and on equipment seller’s site®.

Figure 5. Self-supporting insulated wire.

Table 2. Technical characteristics of wires of overhead lines

Efforts to
Nominal cross Diameter | DC at 200C, Ohm/ | rupture, H, not .
. P Weight, kg
section, mm mm km less
10 45 2,76630 3790 43
16 5,6 1,800934 6220 65
25 6,9 1,1759 9300 100
35 8,4 0,7897 13500 148
50 9,6 0,60298 17110 195
70 11,4 0,42859 24130 276
95 13,5 0,30599 33370 385
120 15,2 0,24917 41520 471
150 16,8 0,19919 46310 554
150 17,1 0,19798 52280 599
185 18,8 0,15701 58080 705
185 18,9 0,16218 62060 728
240 21,6 0,12060 75050 921
240 21,6 0,12428 80900 952
240 22,4 0,12182 98250 1106
300 24,0 0,09747 90570 1132
300 24,1 0,09983 100620 1186
300 24,5 0,10226 126300 1313
500 29,4 0,06129 112550 1537
500 30,6 0,06040 148260 1852
600 33,2 0,05091 183840 2170
800 39,7 0,03586 260070 3092
1000 42,4 0,02936 224050 3210

® tehtorg-sm.ru
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2.5.4. Installation of glass and polymer insulators. Specifications of insulators are listed below, and on the
equipment seller’s site.

Figure 6. Glass insulator *

Figure 7. Polymer insulator °

The main specifications of polymer insulators:
Rated voltage of contact system, 27.5 kV

The test voltage of industrial frequency, not less, kV
- in the dry state 200
- in the rain 160
The level of interference at the test voltage of 30kV, max, 15 dB
Weight, not more than 2.7 kg
Materials

Insulating component is glass and plastic with ribbed protective shell of organic silicon rubber. Tops - steel,
hot galvanized coating method.

* http://elfarfor.com.ua/
® http://izoplast.biz/izolator2.html
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2.5.5. Installing and modernization of towers of overhead power lines. Towers specifications are below, as
well as on equipment seller’s site®

Figure 8. Towers of overhead power lines

Table 3. Technical characteristics of towers of overhead power lines

Type Height to the bottom | Weight without zinc coating, Weight with zinc coating,
of crossarm, m kg kg
OL of 110 kv
US110-7 10,5 7438 7729
US 110-7+5 15,5 9450 9819
US 110-7+9 19,5 11115 11550
US 110-7+14 24,5 14368 14930
US 110-8 10,5 12068 12540

2.5.6. Replacement of meters with meters with a higher accuracy (meters of accuracy classes 0,2, 0,5,
1,0) the characteristics thereof is given in Table 3, the exterior appearance is shown in the Figure 9 and also on
equipment seller’s site’

—-—
—

Figure 9. Three-phase multi-tariff, multi-function energy meter

® http://www.enzp.ru/

" http://www.energysave.com.ua/
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Table 4. Technical characteristics of three-phase multi-tariff, multi-function energy meters

Accuracy class 1,0; 0,5S; 0,2S

Rated current H5 (H6) 10A (40A)
Maximum current H5 (H6) 40A (100A)
Temperature range from -40°C to +55°C
Thresholds of sensitivity 6,25 mA

System of self-diagnostics availabe
Integration period, min 0.25,05,1, 3,5, 10, 30, 60
Inspection interval 6 years

Purchase of equipment and components, as well as fulfilment of design and commissioning installation works
carried out by contractors are organized on a competitive basis through tenders according to the established
order in Ukraine. In addition to equipment prices and the cost of works - the main criterion for equipment
selection is its quality and reliability, and for performers - professionalism and compliance with international
Standard ISO 9001. Equipment suppliers are domestic and foreign manufacturers who have proven
themselves in the energy sector.

Project milestones

Table 5. Schedule of modernization of distribution electrical grids at PJSC “PC “Khersonoblenergo”

Distribution electrical grids system at PJSC “PC “Khersonoblenergo”

Date of implementation
2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012

Name of measures

1. Organizational and technical measures

L1x L

12 .

13 S

7
L4 Gl s,

L5, [

L6 A

17 0000000000000

L8, A

L9 P70

2. Technical measures.

2., G

22, s,
)

2.3. f///

77
24 I

25, TN,

* - description of measures according to paragraphs 1.1.-1.9, 2.1.-2.5. see in section 4.4.2.
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Table 5.1.Distribution electrical grids facilities whereat energy efficient equipment is implemented:

Total length of electrical Total number electrical Total number of
Year grids grids substantions

km units units

2004-2010* 27 254 8016 4 528

2011 31149 9161 5175

2012 35044 10 306 5822

Total: 15 525 93 447 27483

*- Data as of 2010

At the beginning of the project PJISC “PC “Khersonoblenergo” performed only measures aimed at maintaining
electrical grids in operational condition. Basically, these measures included repairs to correct defects arising in
the operation of electrical grids, as well as replacement of faulty old equipment by similar one, due to the
cheapness of the latter. The project provides for the implementation of new energy-efficient equipment with
consideration of the latest trends in the energy sector.

A.4.3. Brief explanation of how the anthropogenic emissions of greenhouse gases by sources are
to be reduced by the proposed JI project, including why the emission reductions would not occur in the
absence of the proposed project, taking into account national and/or sectoral policies and
circumstances:

The project aims at introducing measures to reduce energy losses in distribution electrical grids of PJSC “PC
“Khersonoblenergo”. Correspondingly the use of fossil fuels to produce electricity at power generating plants
will reduce. Fuel savings will reduce GHG emissions.

In the absence of the proposed project, the losses in the gridss would remain constant. When satisfying the
needs of consumers for electricity fossil fuels would be burned, which in turn would lead to emissions of
carbon dioxide into the atmosphere. Emissions reductions would not occur.

There are several main reasons which make the implementation of the project without the mechanism of joint

implementation unlikely to happen:

- No significant changes in the legislation of Ukraine in the energy sphere, which could force the
company to give up the existing practices of operation, modernization and reconstruction of
distribution electrical grids, are expected;

- There are no restrictions for Ukrainian enterprises regarding GHG emissions, and they are unlikely
to be imposed by 2012;

- In the absence of the project additional, very risky, investments and financial risks associated with the
operation of new equipment might have been avoided:;

- According to Ukrainian legislation the company will not receive any financial benefits from reduced
electricity losses during its transportation (more details are given in Section B2).

Table 6. Estimated amount of emission reductions before the first commitment period

Years
Length of the crediting period 4
Estimated annual emission reductions
Years . .
in tonnes of CO, equivalent
2004 25412
2005 54 493
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2006 111 626
2007 159 542
Total  estimated emission reductions over the
crediting _ period__of 2004-2007 (tonnes of CO, 351 073
equivalent)
Annual average of estimated emission reductions
over the crediting period_of 2004-2007 (tonnes of 87 768

CO, equivalent)

Table 7. Estimated amount of emission reductions during the first commitment period

Years

5

Estimated annual emission reductions

CO, equivalent)

Years in tonnes of CO, equivalent

2008 287 995
2009 395912
2010 551 464
2011 549 949
2012 549 949
Total  estimated emission reductions over the

crediting _ period__of 2008-2012 (tonnes of CO, 2 335 269
equivalent)

Annual average of estimated emission reductions

over the crediting period_of 2008-2012 (tonnes of 467 054

Table 8. Estimated amount of emission reductions after the first commitment period

Years

8

Estimated annual emission reductions

CO, equivalent)

Years in tonnes of CO, equivalent

2013 549 949
2014 549 949
2015 549 949
2016 549 949
2017 549 949
2018 549 949
2019 549 949
2020 549 949
Total  estimated emission reductions over the

crediting _ period_ of 2013-2020 (tonnes of CO, 4 399 592
equivalent)

Annual average of estimated emission reductions

over the crediting period_of 2013-2020 (tonnes of 549 949

More detailed information is given in the Accompanying Document 1.
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Description of formulae used for preliminary estimation of emission reductions is given in Sections D.1.4.

A.5.  Project approval by the parties involved:

National Environmental Investment Agency of Ukraine issued a Letter of Endorsement for the Joint
Implementation project.

After determination of the project, the PDD and Determination report will be submitted to the National
Environmental Investment Agency of Ukraine to obtain a Letter of Approval.
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SECTION B. Baseline

‘ B.1.  Description and justification of the baseline chosen:

Dynamic baseline was chosen in accordance with JI Guidance on criteria for baseline setting and monitoring,
version 028, According to Guidelines for users of the JI PDD form, version 04, step by step approach was used
for description and justification of selected baseline:

Step 1. Identification and description of the approach to establishing the baseline.

A specific approach based on the requirements of Joint Implementation in accordance with paragraph 9 (a) of
JI Guidance on criteria for baseline setting and monitoring, Version 02 is used to describe and justify the
baseline chosen in the project design documents.

The baseline is determined by the choice of the most plausible scenario from a list and by description of
plausible future scenarios based on conservative assumptions.

The following steps were applied to determine the most plausible baseline scenario:

1. Identification of possible alternatives that could be a baseline scenario

2. Justification of exclusion from consideration of alternatives, that are unlikely to take place from a technical
and / or economic points of view

We've described and analyzed all alternatives and selected the most plausible thereof as the baseline scenario.

To establish the baseline and to further justify additionality in section B.2. we’ve directly took into account:
- State policy and applicable law in the energy sector;

- Economic situation in the energy sector of Ukraine;

- Technical aspects of management and operation of electrical grids;

- Availability of capital (including investment barriers), that are typical for PJSC “PC “Khersonoblenergo”;
- Local availability of technology / equipment;

- Price and availability of fuel.

Step 2. Application of the chosen approach

Choosing the plausible baseline scenario is based on an assessment of alternative options for transportation of
electrical energy, which potentially could have occurred at the beginning of the project.
These options are the following alternatives:

Alternative 1.1: Continuation of the current situation, without JI project implementation.

Alternative 1.2: The proposed project activity without the use of Joint Implementation mechanism.

Alternative 1.3: Partial project activities (to implement not all project equipment) without the use of the Joint
Implementation Mechanism.

The detailed analysis of each alternative is stated below.

Alternative 1.1

Continuation of existing practice with the introduction of minimum repairs on the background of the overall
deterioration in electricity supply systems.

The state of the energy sector of Ukraine.

® http://ji.unfccc.int/Ref/Documents/Baseline_setting_and_monitoring.pdf
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The state and tendencies of development of the energy sector of Ukraine were quite unsatisfactory. This was
due to unsound principle of pricing for services (“Retail electricity tariffs for consumers"®) that does not
ensure the development of business in power sector and inflow of investments into the sector (lack of cost-
effective modernization)™. To improve this situation the National security and defense council of Ukraine
analyzed the situation and issued the decision of June 5, 2009 "On the energy resources market development
within the Energy Strategy of Ukraine till 2030"*, in this decision it described in detail the status of the State
support of the development of the electricity sector.

The introduction of a new model of the competitive electricity market in Ukraine is slower than it was
provided for by the Concept of functioning and development of the wholesale electricity market of Ukraine,
approved by the Cabinet of Ministers of Ukraine of November 16, 2002 # 1789, because the main efforts of
the executive authorities and market players during 2003-2006, were aimed at creating certain pre-conditions
stipulated by the Concept for transition to market of bilateral electricity sales contracts — ensuring of
settlement payments for the consumed electricity in full, partial solution to the problem of debt, implementing
appropriate information systems, accounting systems and so on.

Under the existing model the electricity market could not fully ensure effective competition among
manufacturers and suppliers of electricity and formation of prices for electricity that would encourage energy
companies to increase efficiency and increase investment in the energy sector. Neither existing market
mechanisms, nor direct administrative measures would ensure the necessary modernization and upgrading of
existing production facilities and power supply companies. A limited number of projects on upgrading and
reconstruction of power plants and power grids was taken for execution. The situation is especially critical
given the growth in the near future of the need for shunting facilities, lack of which threatens the safe
operation of the power system of Ukraine. In recent years, the practice to solve the current economic problems
by supporting certain categories of consumers and certain segments by means of the electricity industry
through the mechanisms of cross-subsidies and benefits became popular. Unreasonable restraint of low tariffs
for certain consumer groups, including the population, resulted in increased cross-subsidization of some
consumers by consumers in other regions. In particular, the share of grant certificates in the wholesale price
for electricity today is more than 25 percent and it continues to grow, that becomes an obstacle for
introduction of economic instruments that would regulate power market. Introduced in connection with the
Order of the Cabinet of Ministers of Ukraine of August 15, 2005 Ne 745 "On the transition to unified tariffs on
electricity sold to consumers” and deepen cross-subsidization with subsidy certificates are the economic
impediments to implementation of the new model of the electricity market. Imperfect tariff policy also leads
to increases in accounts payable of power generating companies, causing their bankruptcy or non-transparent
privatization. State investment programs in most cases are directed at the administrative and organizational
implementations™.

As described in National Electricity Regulation Commission of Ukraine (hereinafter - NERC ) Order of
03.25.2002, Ne 289 "On approval of the report on the activities of NERC in 20017, the main causes of
increased energy losses during its transportation to consumers are: low technical condition of grids;
inconformity of electrical grids with existing levels of load, inconformity of a number of parameters of
electricity with applicable standards of quality, shortcomings in the existing metering of electricity supplied to
the electric grid and electricity consumed. Addressing the negative effects that cause energy losses in electric
grids, requires considerable investments to modernize electrical systems and change existing metering systems
of electricity consumed, practical implementation of which will help reduce both process and above standard
losses of electricity. Debt issues of the wholesale electricity market (WEM) subjects and issues of their
imbalance arise when implementing measures on reduction of process losses of electricity.”® There is a lack of
conditions for the inflow of investments from both domestic and foreign investors.

® http://ww.nerc.gov.ua/control/uk/publish/article/main?art_id=33153&cat_id=32004

10 http://www.er.energy.gov.ua/doc.php?p=1041

1 http://www. rainbow.gov.ua/documents/243.html?PrintVersion

12 hitp://lwww.ukrenergo.energy.gov.ua/ukrenergo/control/uk/publish/archive?&cat id=33495&stind=1

13 http://www.ukrenergo.energy.gov.ua/ukrenergo/control/uk/publish/archive?cat id=35046
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This alternative is the most plausible baseline scenario as it:
- Allows you to transport electricity by means of existing facilities;
- Does not require investment in new equipment.

Accordingly, Alternative 1.1 can be viewed as the most plausible baseline.

Alternative 1.2

The project activities without the use of joint implementation mechanism.

In this case there are two barriers: investment barrier (see more details in Section B2) because this scenario
requires further substantial investment and has a very big payback period and high risks, and it is unattractive
for investors, and also technological barrier as the new equipment will require additional training of personnel.
Reconstruction of equipment to improve energy efficiency is not a common practice in Ukraine.
Comprehensive implementation of project activities will help reduce the loss of electricity during its
transmission.

This alternative is the least plausible baseline scenario as there is a need to invest in new technological
equipment and it is characterized by lack of qualified personnel for servicing the equipment, therefore,
Alternative 2.1 can not be regarded as the plausible baseline.

Alternative 1.3

Partial project activities (to implement not all project equipment) without the use of joint implementation
mechanism.

Alternative 1.3 provides for elimination from the project boundary any not key measures under the project,
such as exclusion of new energy efficient equipment implementation, etc. However, the partial
implementation of the measures will not achieve a considerable reduction in electricity in the distribution
electrical grids, in addition Alternative 1.3 requires investment in new technological equipment and it is
characterized by lack of qualified personnel for servicing the equipment, therefore,

Alternative 1.3 may not be considered a plausible baseline.

Analysis of the alternatives described above shows that Alternative 1.1 is the most plausible, and
Alternative 1.2 as well as Alternative 1.3 are the least plausible

Results of investment analysis (see Section B.2) showed that the Alternative 1.2 and Alternative 1.3 can not be
considered as the most plausible baselines from a financial point of view. Substantiation of this conclusion is
given in Section B.2. Results of the analysis made in accordance with “Tools for the demonstration and
assessment of additionality" (Version 5.2) in section B2 show that the project scenario is additional.

Description of the baseline scenario

The base scenario provides for a continuation of existing practice with the introduction of minimum repairs on
the background of the overall deterioration of electricity supply systems. In case the proposed project is not
implemented electrical energy will still be transported with considerable losses in the grid. Electricity losses in
the baseline scenario will be determined for each year when monitoring activity takes place. These losses will
be calculated for each project measure based on the data on the grid stat before the activity implementation.
Detailed information on the algorithm of baseline calculation is given in Section D.1.

Key baseline indicators are provided below:
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ijn(z) - Electricity losses in the absence of implementation of new or reconstruction of existing double-
winding transformers, in period «y» in the baseline scenario (ths. kwh);

Wyf‘ftmn(g) - Electricity losses in the absence of implementation of new or reconstruction of existing three-
winding transformers, in period «y» in the baseline scenario (ths. kwh);

lefg,line(l) - Electricity losses in the absence of implementation of new or reconstruction of existing wires of
electricity transmission lines, in period «y» in the baseline scenario (ths. kwWh);

Wf,cable - Electricity losses in insulation in the absence of implementation of new or reconstruction of
existing wires of cable electricity transmission lines, in period «y» in the baseline scenario (ths. KWh);
Wyffinsul - Electricity losses in the absence of replacement of defected insulators of ETL, in period «y» in the
baseline scenario (ths. kwh);

WyEflamp - Electricity losses in the absence of replacement of signalling lamps with emitting diode, in period
«y» in the baseline scenario (ths. kWh);

Vl’;fcomp - Electricity losses in the absence of implementation of reactive power compensation devices, in
period «y» in the baseline scenario (ths. KWh);

Wyl meter - Electricity losses in the absence of new electricity meters implementation, in period «y» in the
baseline scenario (ths. kwh);

Wﬁswitch - Electricity losses in the absence of replacement of oil switches with vacuum and sulful
hexafluoride switches, in period «y» in the baseline scenario (ths. KWh);

Wyl motors - Electricity losses in the absence of implementation of new or reconstruction of existing electric
motors of power transformers blower cooling, in period «y» in the baseline scenario (ths. KWh);

Wyleme(z) - Electricity losses in the absence of replacement or reconstruction of existing electricity lines with
distributed load, in period «y» in the baseline scenario (ths. KWh);

Wy branch - Electricity losses in the absence of implementation of new or reconstruction of existing branches,
in period «y» in the baseline scenario (ths. KWh);

WyBjn_(segm n).i,,- Electricity losses in element n of the grid’s segment before reconstruction of the element that
are estimated by means of calculated values of the segment’s operating mode after the reconstruction (ths.
kwh);

Wy system — Electricity losses due to systemic effect in the absence of implementation of new and
reconstruction of existing elements and segments of the electrical grid in period «y» in the baseline scenario
(ths. kwh);

EF — Carbon dioxide emission factor (t CO,e/kWh);

[B] — index that corresponds to the baseline scenario;

[y] — monitoring period.
Baseline emissions are analysed in detail in Sections D and E as well as in Appendix 2.

Key data for baseline setting is stated in the tables given below:

Data/Parameter wEk

y,tran(2)
Data unit ths. kWh
Description Electricity losses in the absence of implementation of new or

reconstruction of existing double-winding transformers, in period
«y» in the baseline scenario

Time of Annually
determination/monitoring
Source of data (to be) used The values were determined by actual and calculated values based

on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;
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- Passport data data of equipment;
- Data of energy meters.
Value of data applied The value is determined for each project year
(for ex ante calculations/determinations)
Justification of the choice of Input data used to calculate this parameter is the official data of the
data or description of enterprise, which is also used to calculate process losses in

measurement methods and

; electricity distribution grids of Oblenergo that are further agreed in
procedures (to be) applied

the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)

22/07/2011"

Detailed algorithm is also presented in section D.1.
QA/QC procedures (to be) Calculations and metering are based on appropriate legal and
Applied industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter wEk

y,tran(3)
Data unit ths. kWh
Description Electricity losses in the absence of implementation of new or

reconstruction of existing three-winding transformers, in period
«y» in the baseline scenario

Time of Annually
determination/monitoring
Source of data (to be) used The values were determined by actual and calculated values based

on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

% http://www.neia.gov.ua/nature/doccatalog/document?id=129825

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.


http://www.neia.gov.ua/nature/doccatalog/document?id=129825

@ JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 e
: S
Joint Implementation Supervisory Committee page 20
Value of data applied The value is determined for each project year

(for ex ante calculations/determinations)

Justification of the choice of Input data used to calculate this parameter is the official data of the
data or description of enterprise, which is also used to calculate process losses in
measurement methods and electricity distribution grids of Oblenergo that are further agreed in

procedures (to be) applied the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)

22/07/2011%

Detailed algorithm is also presented in section D.1.
QA/QC procedures (to be) Calculations and metering are based on appropriate legal and
Applied industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific normative document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W ime (1)
Data unit ths. kWh
Description Electricity losses in the absence of implementation of new or

reconstruction of existing wires of electricity transmission lines, in
period «y» in the baseline scenario

Time of Annually
determination/monitoring
Source of data (to be) used The values were determined by actual and calculated values based

on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied The value is determined for each project year
(for ex ante calculations/determinations)
Justification of the choice of Input data used to calculate this parameter is the official data of the

15 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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data or description of enterprise, which is also used to calculate process losses in
measurement methods and electricity distribution grids of Oblenergo that are further agreed in

procedures (to be) applied the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)

22/07/2011*

Detailed algorithm is also presented in section D.1.
QA/QC procedures (to be) Calculations and metering are based on appropriate legal and
Applied industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W, cable
Data unit ths. kWh
Description Electricity losses in insulation in the absence of implementation of

new or reconstruction of existing wires of cable electricity
transmission lines, in period «y» in the baseline scenario

Time of Annually
determination/monitoring
Source of data (to be) used The values were determined by actual and calculated values based

on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied The value is determined for each project year

(for ex ante calculations/determinations)

Justification of the choice of Input data used to calculate this parameter is the official data of the
data or description of enterprise, which is also used to calculate process losses in
measurement methods and electricity distribution grids of Oblenergo that are further agreed in

procedures (to be) applied

18 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011"

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W st

Data unit ths. kWh

Description Electricity losses in the absence of replacement of defected
insulators of ETL, in period «y» in the baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission

1 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011"

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W iamp

Data unit ths. kWh

Description Electricity losses in the absence of replacement of signalling lamps
with emitting diode, in period «y» in the baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National

18 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011"
Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter Wyl omp

Data unit ths. kWh

Description Electricity losses in the absence of implementation of reactive
power compensation devices, in period «y» in the baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%°

19 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter Wy meter

Data unit ths. kWh

Description Electricity losses in the absence of new electricity meters
implementation, in period «y» in the baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011*

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

2! http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W, witch

Data unit ths. kWh

Description Electricity losses in the absence of replacement of oil switches with
vacuum and sulful hexafluoride switches, in period «y» in the
baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and

22 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter Wy motors

Data unit ths. kWh

Description Electricity losses in the absence of implementation of new or
reconstruction of existing electric motors of power transformers
blower cooling, in period «y» in the baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,

23 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter W ine(2)

Data unit ths. kWh

Description Electricity losses in the absence of replacement or reconstruction of
existing electricity lines with distributed load, in period «y» in the
baseline scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC

2% http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter Wy branch

Data unit ths. kwWh

Description Electricity losses in the absence of implementation of new or
reconstruction of existing branches, in period «y» in the baseline
scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%°

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific normative document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely

% http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter

WB

y.n.(segmn).ii,

Data unit

ths. kWh

Description

Electricity losses in element n of the grid’s segment before
reconstruction of the element that are estimated by means of
calculated values of the segment’s operating mode after the
reconstruction

Time of

Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%°

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific  normative  document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

%8 http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

Data/Parameter Wy system

Data unit ths. kWh

Description Electricity losses due to systemic effect in the absence of
implementation of new and reconstruction of existing elements and
segments of the electrical grid in period «y» in the baseline
scenario

Time of Annually

Source of data (to be) used

The values were determined by actual and calculated values based
on the company data, such as:

- The actual metered data at the place of installed equipment
determined by means of electric metering equipment;

- Passport data data of equipment;
- Data of energy meters.

Value of data applied

(for ex ante calculations/determinations)

The value is determined for each project year

Justification of the choice of
data or description of
measurement methods and
procedures (to be) applied

Input data used to calculate this parameter is the official data of the
enterprise, which is also used to calculate process losses in
electricity distribution grids of Oblenergo that are further agreed in
the Ministry of Energy and approved by NERC.

Calculation of this indicator is subject to «Report on scientific and
technical work «Evaluation of greenhouse gases emission
reductions due to process losses reduction in distribution grids of
Ukraine» of the Institute of general power-engineering National
Academy of Sciences of Ukraine (IGPE NASU of Ukraine)
22/07/2011%

Detailed algorithm is also presented in section D.1.

QA/QC procedures (to be)
Applied

Calculations and metering are based on appropriate legal and
industry-specific documents:

- Industry-specific normative document 34. 09.104-2003
Methodology of compiling the balance of power structure in
electrical networks of 0.38-154 kV, analysis of its components and
electricity process losses rate setting, approved by the order #757
of the Ministry of Energy of Ukraine as of 17.12.03.

- Industry-specific normative document  34.09.204-2004,
Methodological guidance for electricity process losses analysis and
the choice of measures of their reduction, industry-specific
normative document, the Ministry of Energy of Ukraine, APC
“GRIFRE”

Input data for calculation of a parameter is obtained by metering
that is conducted by means of metering equipment that is timely
verified and calibrated. Characteristics of project equipment are
taked from appropriate producer’s data (passports).

Any comment

Data that allows for calculation of greenhouse gas emissions in the
baseline scenario

2T http://www.neia.gov.ua/nature/doccatalog/document?id=129825
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Data/Parameter EF

Data unit tCO,/MWh

Description Carbon dioxide emission factor

Time of Annually

determination/monitoring

Source of data (to be) used Carbon dioxide emission factors for 2004-2005 are taken from the

document issued by the Ministry of economy of Netherland
“Operational Guidelines for Project Design Documents of Joint
Implementation Projects Volume 1: General guidelines” (ERUPT)
28

- Carbon dioxide emission factors for 2006-2007 are taken from the
document “Carbon dioxide emission factors (for energy
consumption according to the methodology "Ukraine - Assessment
of new calculation of CEF", approved by TUV SUD 17.08.2007) %,
- Carbon dioxide emission factors for 2008 are taken from Order of
the National Environmental Investment Agency of Ukraine
(hereinafter - NEIAU) Ne 62 of 15.04.2011 "On approval of
specific carbon dioxide emission factors in 2008°%0":

- Carbon dioxide emission factors for 2009 are taken from the
Order of NEIAU # 63 of 15.04.2011 "On approval of specific
carbon dioxide emission factors in 20097 %%;

- Carbon dioxide emission factors for 2010 are taken from the
Order of NEIAU # 43 of 28.03.2011. "On approval of specific
carbon dioxide emission factors in 2010"%;

- Carbon dioxide emission factors for 2011 are taken from the
Order of NEIAU # 75 of 12.05.2011. "On approval of specific
carbon dioxide emission factors in 2011"%;

(\f/o?.leginot: cgl?:z?aggmg)gggrminations) 2004 2005 22%%67 2008 2009 2010 2011
0,755 | 0,740 | 0,807 | 1,082 | 1,096 | 1,093 | 1,090

Justification of the choice of When developing the joint implementation project national carbon

data or description of dioxide emission factors are used, in case of their absence factors

measurement methods and for 2004-2005 are taken from ERUPT, factors for 2006-2007 are

procedures (to be) applied taken from the document Carbon dioxide emission factor approved

TUV SUD

QA/QC procedures (to be) Only officially approved factors are used for calculations.

Applied

Any comment Researches don’t take into consideration production of energy by

nuclear power plants

% http://ji.unfccc.int/CallForInputs/BaselineSettingMonitoring/ERUPT/index.html

2 http://ji.unfccc.int/UserManagement/FileStorage/46JW2KL36KMOGEMIOPHDTQF6DVI514
%0 http://www.neia.gov.ua/nature/doccatalog/document?id=127171

31 http://www.neia.gov.ua/nature/doccatalog/document?id=127172

32 http://www.neia.gov.ua/nature/doccatalog/document?id=126006

% http://www.neia.gov.ua/nature/doccatalog/document?id=127498
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B.2.  Description of how the anthropogenic emissions of greenhouse gases by sources are reduced

Anthropogenic emissions of greenhouse gases in the project scenario will decrease due to complex
modernization of electricity grids through the implementation of the technologies proposed in the project
activity as described above, including:

- Modernization and rehabilitation works in electrical grids and introduction of new energy efficient
equipment;

- Improvement of reliability of electricity supply to electricity consumers;

- Introduction of automated systems of electricity consumption commercial records (ASECCR) in the
perimeter of energy supply company, ASECCR of consumers and subplants;

- Introduction of a complex Program on process losses of electricity decrease;

Additionality of the project

The additionality of the project activity is demonstrated and assessed by using the “Tool for the demonstration
and assessment of additionality” * (Version 05.2). This manual was originally elaborated for CDM projects,
but it may be also applied to JI projects.

STEP 1. Identification of alternatives to the project activity and their conformity with current laws and
regulations

Step 1a: Define alternatives to the project activity
There are three alternatives to this project. (that were described in Section B1)

Alternative 1.1: Continuation of the current situation, without JI project implementation.
Alternative 1.2: The proposed project activity without the use of Joint Implementation mechanism.

Alternative 1.3: Partial project activities (to implement not all project equipment) without the use of the
Joint Implementation Mechanism.

Conclusion on Step 1a: Three realistic alternatives to the project activity were identified.

Step 1b: Consistency of the alternatives with mandatory laws and regulations

Alternative 1.1: Existing legal documents do not obligate PJISC “PC “Khersonoblenergo” to pursue the
modernization of electricity distribution electrical grids. According to the Law of Ukraine "On Electric Energy
Sector"® Article 5. State policy in the energy sector is based on following principles:

- State regulation of activities in the energy sector;

- Creating conditions for safe operation of power facilities;

- Ensurance of efficient consumption of fuel and energy;

- Adherance to uniform state regulations and standards by all subjects of relations connected with the
production, transmission, supply and use of energy;

- Creating conditions for development and improvement of the technical level of energy sector;

- Improvement of the environmental safety of energy facilities;

- Protection of the rights and interests of consumers of energy;

% http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v5.2.pdf
% http://zakon1.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=575%2F97-%E2%F0
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- Maintaining of the integrity and ensurance of the safe and efficient operation of unified power
system of Ukraine, unified dispatch control (operational and technological) thereof;

- Promotion of a competitive market for electricity;

- Providing training to prepare qualified specialists for energy sector;

- Creating conditions for prospective scientific research;

- Ensurance of a stable financial state of energy sector;

- Ensurance of accountability of energy suppliers and consumers.

The current practice of reducing electricity losses in the distribution electrical grid complies with all
applicable laws and regulations of Ukraine. The legislation allowed for the losses in the electrical grids.
Standards are set only for the frequency with which energy supplying organizations must carry out calculation
of regulatory power losses in the electrical grid. Monitoring of compliance with regulations is made by the
calculation of normative losses once a year.

Alternative 1.2: Reconstruction and modernization without the JI mechanism is consistent with mandatory
laws and regulations, detailed analysis of consistency with the law was made for Alternative 1.1, which is
similar to consistency with mandatory laws and regulations for Alternative 1.2.

Alternative 1.3: Reconstruction without the use of JI mechanism and with the exclusion of some key project
activities is in line with mandatory laws and regulations, detailed analysis of consistency with the law was
made for Alternative 1.1, which is similar to consistency with mandatory laws and regulations for Alternative
1.3.

Conclusion on Step 1b: Under such conditions one may say that all scenarios don’t contradict current laws
and regulatory acts.

Hence, the Step 1 is satisfied.

According to the document the “Tool for the demonstration and assessment of additionality” * (Version 05.2)
further justification of additionality is used by means of investment analysis.

STEP 2. Investment analysis
Step 2a: Determine appropriate analysis method

According to the art. 191 of the Civil Code of Ukraine*” state (communal) fixed prices (tariffs) shall be
established for products (services) that are manufactured by business entities-monopolists and are of great
social importance for population. By virtue of the authority granted by the Law of Ukraine "On Electric
Energy Sector"®® and the Order of the President of Ukraine as of 14.03.95 Ne 213/95 "On measures to support
the activity of the National Commission for Electric energy Regulation of Ukraine "*, National Electricity
Regulation Commission of Ukraine forms and ensures the implementation of unified state policy for
development and operation of the wholesale electricity market, carries out price and tariff policy in the
electricity sector. According to the Resolution of the Cabinet of Ministers of Ukraine as of 15.08.2005 Ne 745
"On the transition to unified tariffs for electric energy that is released to consumers"*, Resolution of the

% http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v5.2.pdf
%" http://zakon1.rada.gov.ua/cgi-bin/laws/main.cgi?nreq=436-15&p=1302268052983958
%8 http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreq=575%2F97-%E2%F0

% http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=213%2F95

40 http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=745-2005-%EF
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NERC of Ukraine of 10.03.1999 Ne 309 "On tariffs for electricity, which is released to population and
settlements™** (Edition: Ne 343 of March 17, 2011.), Resolution of NERC of Ukraine of 22.01.2001 Ne 47
"On approval of the procedure for formation of retail tariff for electricity to consumers (except population and
population settlements) by the licensees that supply electricity at a regulated tariff"*> national tariffs for
households and settlements, the tariffs that consider threshold levels for legal entities, limits of tariff zones are
established. The components of the tariff are a wholesale price, average price for the purchase electricity,
tariff for the supply of electricity, tariff for electricity transmission and standard process losses of electricity in
grids. The main component is the rate of process losses. Rate setting of electricity process losses in the
electricity transmission power grids (PLE) is based on the balance of power in the previous year according to
the reporting forms and technical data base of electricity grids.

The procedure for the approval of standardized process losses for the company provides for:

- calculation of the standardized process losses of energy in electricity grids of PJSC “PC
“Khersonoblenergo”;

- verification of calculations by JSC “LvivORHRES" and JSC "DonORHRES”;

- the approval of the prime data and the results of calculations of standardized process losses of
electricity at regional power distribution companies with the Ministry of Energy;

- approval of standardized process losses of electricity by NERC after following procedures
"a", "b" and "c".

Rate setting of process losses of electricity should be implemented according to guidelines "Rate setting of
process losses of electricity during transmission in electrical grids”. Calculation of standardazed values of
losses differs from the calculation of process losses because the standardized characteristics apply not factual
but standardized values of regime parameters, including: medium operating voltage of electrical grids, the rate
of uneven load distribution in phases, nominal frequency etc. When formating retail electricity prices the
electricity losses, which are determined using the regime parameters outside the standardized values, are not
used. According to NERC regulations of 25.05.2006 Ne 654 "On approval of the procedure for filing,
determination and approval of economic factors of standardized process losses of electricity"*® decisions on
compensation or absence of compensation to a licensee for loss of electricity by distribution third-party
organizations, is made by NERC following discussion with stakeholders and formalization of a protocol.
Compensation of standardized electricity process losses is carried out by their consideration in the determining
of the electricity supply to the grids of the licensee to transfer to other licensees.

Thus, PJSC “PC “Khersonoblenergo” has no right to set prices (tariffs) for services provided: transmission
and supply of electricity and due to the existing Procedure for the tariffs for electricity transmission and
supply formation, reducing energy losses will not bring any additional income to the enterprise as reducing
electricity losses, according to this procedure leads to a reduction of the level of standardized losses and
absence of compensation from the state.

Since the Project does not bring any other financial or economic benefits, but for the revenue from the Project
implementation, which can be obtained under the mechanism established by Article 6 of the Kyoto Protocol to
the UN Framework Convention on Climate Change, to come to the conclusion that the proposed
implementation of the project is less economically feasible in the absence of such revenue, according to the
additionality tool, a simple cost analysis is used.

4 http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=z0151-99
42 http://www.nerc.gov.ua/control/uk/publish/article?showHidden=1&art id=100901&cat id=34446
3 http://www.nerc.gov.ua/control/uk/publish/article/main?art id=45694&cat id=344468&
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All project activities require large investments. Without ERU selling the project will not be economically
feasible for the Applicant, that makes it impossible to implement most of the activities. More cost-effective
and realistic scenario without selling of emission reduction units (hereinafter — ERUs) credits is the baseline
scenario of very slow reconstruction. However, taking into account the degradation of the whole system and
reduced efficiency at other facilities, the total actual emissions of the Applicant will stay at the same level.
This scenario is less attractive in terms of environment in the future (including the period of 2003-2012), when
Applicant’s emissions will be at the same or even higher level, but from an economic point of view such
scenario is more attractive. Accelerated implementation of the project activities not only requires high costs,
but also provides significant reductions of greenhouse gases, and proves that the project is additional.

The following steps have been made according to the additionality tools of the CDM Executive Committee
“Tool for the demonstration and assessment of additionality**” (version 05.2).

Step 2b Alternative I. Application of simple cost analysis

Project implementation will require costs in addition to existing costs for modernization of the electricity
supply system. Additional costs of Project implementation include the costs of:
- Modernization and rehabilitation works in electrical grids and introduction of new energy efficient
equipment;
- Improvement of the reliability of electricity supply to electricity consumers;
- Introduction of automated systems of electricity consumption commercial records (ASECCR) in the
perimeter of energy supply company, ASECCR of consumers and subplants;
- Introduction of a complex Program on process losses of electricity decrease.

Expenses as to implementation and realization of the “Modernization of electric power distribution system at
PJSC “PC “Khersonoblenergo” consist of:

Organisational measures, EUR 6 675 356;

Technical measures, EUR 13 350 711;

Consulting, personnel trainin, other activities, EUR 4 005 213;
Other expenses, EUR 2 670 142;

Total amount to be spent EUR 26 701 422;

Equipment used in this project is the best in terms of Efficiency Factor, quality of execution and applied
technical solutions among the materials and equipment available on Ukrainian market. Availability of spare
parts in Ukraine was an important parameter of equipment selection.

As a result of current practice all losses of electric energy are borne by end consumers that is why PISC “PC
“Khersonoblenergo” has not incentive to introduce power efficient equipment.

At the moment of the project’s beginning the company uses old equipment manufactured mainly in the USSR.

Application of Kyoto mechanisms to this project neutralizes financial risks and is the only way for its
implementation.

As emission reductions do not bring any economic benefit to PISC “PC “Khersonoblenergo”, except for the
benefit achieved under the Joint Implementation Project (JIP), we can make a conclusion that Project
implementation without receiving proceeds under the JI project is impossible as there appear obstacles for
investments.

* http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v5.2.pdf
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Conclusion on Step 2b:

In connection therewith it is obvious that this project is economically unattractive without registration of the
project as JI project, which proves additionality of this project.

Therefore Step 2 is satisfied.

STEP 4: Common practice analysis
Step 4a. Analysis of other alternatives similar to proposed project activities

Analysis of project activity similarity demonstrated absence of similar projects in Ukraine.

Existing practice of equipment maintenance represented in the variant of the baseline chosen for this Project is
customary for Ukraine. Due to current practice all losses of electric energy are borne by end consumers; that is
why the companies engaged in electricity supply don’t have incentives for energy effective projects
implementation.

Conclusion on Step 4a: As there are no similar projects in Ukraine, there is no need to make analysis of other
alternatives similar to proposed project activities.

According to the “Tool for the demonstration and assessment of additionality
satisfied, but still there are some obstacles.

#» (version 05.2) all steps are

One of these obstacles is additional costs of Project implementation on:

- Modernization and rehabilitation works in electrical grids and introduction of new energy efficient
equipment;

- Improvement of reliability of electricity supply to electricity consumers;

- Introduction of automated systems of electricity consumption commercial records (ASECCR) in the
perimeter of energy supply company, ASECCR of consumers and subplants;

- Introduction of a complex Program on process losses of electricity decrease.

The obstacle is connected with the structure of existing tariffs for electric energy; they are regulated by the
state and don’t take into consideration amortization and investment needs of electric energy suppliers. This
situation leads to a constant shortage of funds and inability to timely complete major repairs, provide
equipment operation, investment in modernization and development of electricity supply infrastructure.

Also due to financial problems, repair works have been carried out not in full recently, and aimed mostly to
maintain equipment in working condition, without taking into account economic performance. At the same
time, many equipment units require replacement. Given the complexity of the implementation of the new
highly effective energy saving equipment qualifications of staff may be insufficient. To overcome this
obstacle training of employees is required.

PJSC “PC “Khersonoblenergo” has no experience in managing the implementation of JI projects, including:
international negotiations, deremination, verification, registration, monitoring etc.

*® http://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-01-v5.2.pdf
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We can make a conclusion that the abovementioned facts may prevent implementation of the proposed project
as well as other alternatives - reconstruction without the use of JI mechanism and reduction of project
activities with the exception of any project key activities.

However one of the alternatives is continuation of “business as usual”. Since the obstacles identified above

directly relate to investment into modernization of the electrical grids, PJSC “PC “Khersonoblenergo” doesn’t
have any obstacles for further exploitation of grids at the previous level. Therefore the identified obstacles can
not impede introduction of at least one alternative scenario — continuation of «business as usualy.

CONCLUSION

Based on the above analysis one may make a conclusion that the proposed project is additional.

B.3.  Description of how the definition of the project boundary is applied to the project:

Sources of greenhouse gases and boundaries of the baseline scenario

Electricity transportation in the distribution electrical grids to consumers of all forms of ownership is
associated with the following GHG emissions:

» CO; - as a result of electricity losses during transportation that was obtained in the process of fossil fuel
combustion at heat power plant.

Table 9. The table below shows an overview of sources of emissions in the baseline scenario

Source of emissions Emissions Included or Explanations
excluded
Baseline emissions
Combustion of fossil CO, Included Only CO, emissions due to
fuel at heat power plants electricity losses in the grid
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Figure 10. The scheme of boundaries for the baseline scenario
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Figure 11 shows the boundaries of the project scenario (outlined with blue line).

Table 10. The table shows an overview of sources of emissions in the project scenario

Source of emissions

Emissions

Included or
excluded

Explanations

Project emissions

Combustion of fossil
fuel at heat power
plants

CO,

Included

Only CO, emissions due
electricity losses in the grid

to
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Figure 11. Project boundary of the project scenario.

Currently in the energy sector, hexafluoride circuit breakers and current transformers are used to transport
electric energy in distribution electricity grids.

They are characterized by high reliability, durability, simplicity of construction and installation as well as
safety. A distinquishing feature of hexafluoride circuit breakers and current transformers is the fact that sulfur
hexafluoride (electrical and technical gas) fulfils the function of arc control and heat insulating medium.
Sulfur hexafluoride (SF¢) is a greenhouse gas whose density under normal conditions is five times higher than
density of air.

Since this equipment provides for a system of leak-proofness control and equipment manufacturers guarantee
its smooth operation for 25 years, we can conclude that leakages of SFg are absent and excluded from the
project boundaries.

Indirect extraneous leakage of CO,, CH,;, N,O from fuel production and its transportation are excluded.
Leakages are not controlled by the project’s developer (it is impossible to estimate quantity of leakages), due
to this they were excluded.
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Date of baseline determination: 07/07/2011
Baseline was determined by VEMA S.A., the project developer, and PJSC “PC “Khersonoblenergo”, the host
of the project

Public joint stock company “Power company “Khersonoblenergo”

Kherson, Ukraine

Safronov Igor Mykolayovych

Chairman of the Management Board

Telephone/Fax: +38 (0552)-26-45-14

E-mail: Igor.Safronov@co.ksoe.com.ua

Public joint stock company “Power company “Khersonoblenergo” is the project participant (stated in
Annex 1).

VEMA S.A.:

Kyiv, Ukraine.

Fabian Knodel,

Director

Telephone: +38 (044) 594 48 10

Fax: +38 (044) 594 48 19

e-mail: info@vemacarbon.com

VEMA S.A. is the project participant (stated in Annex 1).
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\ SECTION C. Duration of the project / crediting period

‘ C.1.  Starting date of the project:

22/12/2002 - PJSC “PC “Khersonoblenergo” management made a decision on the start of implementation of
JI project at the company.

‘ C.2.  Expected operational lifetime of the project:

08/2003 — 31/12/2020 (17 years and 5 months (209 months) on condition of proper maintenance

‘ C.3.  Length of the crediting period:

01/01/2004 — 31/12/2007 (4 years or 48 months), continuation 01/01/2008- 31/12/2012 (5 years or
60 months), continuation 01/01/2013- 31/12/2020 (8 years or 96 months)
The extension of the crediting period beyond 2012 is subject to the host Party approval
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The proposed project uses a specific approach for JI projects on the basis of Guidance on criteria for baseline setting and monitoring, version 2 JISC (Joint
Implementation Supervisory Committee — JISC*®) which meets the requirements of Decision 9/CMP.1, Appendix «B» «Criteria for setting the baseline and
monitoring”. The monitoring plan is designed for accurate and clear greenhouse gas emissions measurements and calculation and conducted according to
practices established at PJSC “PC “Khersonoblenergo” to measure the transmitted and consumed electricity. Monitoring of the project does not require
changes in existing metering and data collection system. All relevant data are calculated and recorded and will be stored within two years after emission
reduction units generated by the project are delivered.

The actual losses of electricity during its transmission have four components®’.
1. Technical losses of electricity are caused by physical processes that occur during its transmission in electricity grids and are expressed by
converting its part into heat in the element of grid,;
2. Consumption of electricity for company’s own substations needs to ensure the operation of technical equipment of substations;
3. The losses of electricity are caused by control and metering equipment and tools (instrumental losses);
4. Above standard losses are caused by the theft of electricity, disparity of payment by consumers, delayed payments, non-payment of bills and other
causes,

And are equal to the difference between electricity volume incoming into the distribution grid and electricity volume incoming to consumers.

Due to the specificity of the project “Modernization of electric power distribution system at PJSC “PC “Khersonoblenergo” it is impossible to apply the so-
called "classical" model for determining the baseline by using historical data, that is why based on the principles of conservative approach dynamic baseline
with determining of historical parameters for each type of equipment is applied.

The project “Modernization of electric power distribution system at PJSC “PC “Khersonoblenergo” is aimed at reducing process losses of electricity during
its transportation to consumers of all forms of ownership. However, one can assume that in the absence of project (baseline scenario) the percentage of losses
would have remained constant (at a level that corresponds to the pre-project level) because it is also affected by other factors beyond the control of project
activities (eg, increase or reduction in the number of consumers, etc.). However, it is not possible to reliably assess and predict the future impact of other
factors besides those that are proposed by the project. Therefore, the methodology that is based on the JI specific approach, considers reduction of energy
losses that can be achieved through implementation of each specific project activity was proposed (detailed calculations of the effect of the introduction of a
specific measure for each year can be found in the accompanying Excel file). The calculation of losses in the baseline scenario is actually performed with

*® http://ji.unfcce.int/Ref/Documents/Baseline_setting_and_monitoring.pdf

4" Zhelezko U. Rate setting of process losses of electricity in grids — new calculation methodology. / / Electric technology news. Informational edition. Ne 5 (23), 2003.
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consideration of the state of power grid until the introduction of this measure. Thus, the application of developed methodology for calculating emissions in the
baseline scenario actually leads to their underestimation by taking into account the effect of energy saving measures implemented earlier, which is
conservative.

Input data used to calculate electricity losses is the official data of the enterprise, which is also used to calculate process losses in electricity distribution grids
of Oblenergo that are further agreed in the Ministry of Energy and approved by NERC.

The main method of process losses of electricity calculation is based on the industry normative documents:

- Industry-specific normative document 34. 09.104-2003 Methodology of compiling the balance of power structure in electrical networks of 0.38-154 kV,
analysis of its components and electricity process losses rate setting, approved by the order #757 of the Ministry of Energy of Ukraine as of 17.12.03.
- Industry-specific normative document 34.09.204-2004, Methodological guidance for electricity process losses analysis and the choice of measures of their
reduction, industry-specific normative document, the Ministry of Energy of Ukraine, APC “GRIFRE”
These Methodologies are mandatory for all energy companies (EC) of Ukraine, which have the distribution grids of indicated voltage classes.

The monitoring plan includes a set of activities (metering, maintenance, registration and calibration) which must be carried out to satisfy the requirements of
the chosen monitoring methodology and ensure the possibility to verify calculations of GHG emission reductions.

Data and parameters that are not controlled during the crediting period but are identified only once and are available at the PDD development stage:

ST}"),y,tran(Z),i Nominal load of a double-winding transformer "i" on the side of high voltage (kVA)

AP)I()X,P,y,tran(Z),i Rated power losses of no-load run in a double-winding transformer «i» (kW)

AP!. Py tran(2)i Rated power losses of short circuit in a double-winding transformer «i» (kW)

Sﬁ,y,tmnmil Nominal load of a three-winding transformer «i;» (kKVA')
AP}(’X,P,y,tmm),il Rated power losses of no-load run in a three-winding transformer «iy» (KVA)
AP,ﬁ;’P'y,t,,anG_m1 Rated power losses of short circuit in a three-winding transformer «iy», of high voltage (kW)
AP}g,Pjy,tmn(&z),il Rated power losses of short circuit in a three-winding transformer «iy», of medium voltage (kW)
Plglply,tmn(&@,il Rated power losses of short circuit in a three-winding transformer «iy», of low voltage (kW)
Aer P.y,cable,is Rated specific losses of insulation of cable «is» (ths. kwh/km)

Wiy insuLi, Rated electricity losses in insulation (KWh)

WP ' Specific decrease of electricity losses due to reactive power compensation equipment implementation at consumers place, ip
y.comp,te period “y” in the project scenario (KW/KVAr)
A,‘i'y,meter'i7 Rated electricity losses per hour in one meter (kWh)
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PJ};‘ switch,ig Rated power of switch (kW)
pgl,y,”ne(z)lim Specific resistance of aluminium for lines with distributed load (Ohm-mm?/m)
Ff yline(2),irg Section of wire of segment n for lines with distributed load (mm?)
pﬁ,,y,bmnch,in Specific resistance of aluminium for branches (Ohm-mm?/m)
Ff y.branchiy, Section of wire of segment n for branches (mm?)
AP}?X,P,y,mn(z),i Rated power losses of no-load run in a double-winding transformer «i» (kW)
APf;,P,y,tmn(z),i Rated power losses of short circuit in adouble-winding transformer «i» (kW)
AP}?X, Py tran(3).i, Rated power losses of short circuit in a three-winding transformer « ip» (kW)

AP}f;,P,y,tmn(&l),il Rated power losses of short circuit in a three-winding transformer « i;» of high voltage (kW)

APKB&p’y’tran(S.Z),il Rated power losses of short circuit in a three-winding transformer « i;» of medium voltage (kW)
AP}f;,P,y,tmn@B),il Rated power losses of short circuit in a three-winding transformer « i;» of low voltage (kW)
AWH’?p,y,Cable,iS Rated specific losses of insulation of cable «i3» (ths. kWh/km)
W,?,y,msul,i4 Rated electricity losses in insulator (kWh)
AW(fg&y,wm,i6 Specific reduction of losses at voltage 0.38 kV, (KW/kVAr)
AW 50y compii Specific reduction of losses at voltage 6-20 kV, (KW/kVAr)
AW3‘95_154,3,1601,11,,i6 Specific reduction of losses at voltage 35-154 kV, (KW/KVAr)
A,@,ylmeterh Rated electricity losses per hour in one meter (kWh)
Pf, switch,ig Rated power of switch (kW)
sz,y,une(z),im Specific resistance of aluminium for lines with distributed load (Ohm-mm?/m)
F,‘Ey’”ne(z),im Section of wire of segment n for lines with distributed load (mm?)
PaLybranchis, Specific resistance of aluminium for branches (Ohm-mm?/m)
B

Section of wire of segment n for branches (mm?)

ny,branch,i;4

[B] — index that corresponds to the baseline scenario;
[P] — index that corresponds to the project scenario;
[y] — index that corresponds to the monitoring period.

Data and parameters that are not controlled during the crediting period but are identified only once and are not available at the PDD development stage: none
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P 1 - H = : : 1332
KTyy y tran(2).i Degradation factor of no-load run losses in double-winding transformer “i

Kniwltmn@)li Degradation factor of short-circuit losses in double-winding transformer “i”

P;, tran(2)max,i Power of double-winding transformer “i” at the side of high voltage in an hour of maximum load (kW)
Cos(p;tran(z)'i Cosine of the angle between active and gross power in double-winding transformer “;”

TJ{‘ftmm(z)i Annual number of hours of maximum power use in double-winding transformer “i”” (hour)
P;, tran(2)min,i Power of double-winding transformer “i” at the side of high voltage in an hour of minimum load (kW)

F Current of phase A in double-winding transformer “i”” (A)

Ay tran(2),i
Current of phase B in double-winding transformer “i”” (A)

I
¢ Jatran(2)i Current of phase C in double-winding transformer “i” (A)

y.tran(2),i
1
Specific resistance of zero wire in double-winding transformer “i” (Ohm/km)

Rgn,y,tran(z),i
S tran(2)i Length of electricity transmission line (km)

L
Rc]}:n,y,tran(z),i Specific resistance of phase wire in double-winding transformer “i”” (Ohm/km)

5 - - - ——
KTy y tran(3)is Degradation factor of no-load run losses in three-winding transformer i

K“ﬁs,y,tmn(s),ii Degradation factor of short-circuit losses in three-winding transformer “i”
P; tran(3)maxi, Power of three-winding transformer “#;” in an hour of maximum load (kW)
COSPY) tran(31)is Cosine of the angle between active and gross power in three-winding transformer “i;” of high voltage

COSPY, tran(3.2)i, Cosine of the angle between active and gross power in three-winding transformer “i;

of medium voltage

b - - - — —
COSPY tran(33)i, Cosine of the angle between active and gross power in three-winding transformer “i;

of low voltage

P; tran(3)mini, Power of three-winding transformer “7;” in an hour of minimum load (kW)
T ran@)is Number of hours of maximum power use of windings (hour)

Py line(1),max.i, Power of ETL «i;» during maximum load (kW)

Uy line(1)maxii, Voltage of ETL «i»» during maximum load (kV)

cos<p’y’,lim(1),i2 Cosine of the angle between active and gross power in ETL

R line(iymaxi, Specific resistance of phase wire in ETL (Ohm/km)

Ll;,line(l),max,iz Length of ETL (km)
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p;” line(1)max., Power that is transported by ETL «i»» in an hour of maximum load (kW)
PP Power that is transported by ETL «i»» in an hour of minimum load (kW)

y,line(1),min,i,

M
Ty,line(l),iz

Annual number of hours of maximum active power use in ETL «i»» (hour)

P
Ay line(1),i,

Current of phase A of ETL «i>» (A)

IP
B,y,line(1),i,

Current of phase B of ETL «i>» (A)

IP
Cy,line(1),i,

Current of phase C of ETL «i>» (A)

RP

on,y,line(1),i,

Specific resistance of zero wire of ETL (Ohm / km)

P
Ly,cable,i3

Length of electricity transmission line (km)

P
KHR,y,cable,i3

Degradation factor of cable insulation

1\/y1‘,’msul,i4 Number of replaced insulators (units)
KHg,y,insul,L; Magnification factor of losses in insulator
p;lamp,is Power of one signalling lamp or light emitting diode (kW)
N;lamp,is Number of replaced signalling lamps (units)
TJI/D,lamp i Operational period of signalling lamps (hours)
N;metem7 Number of replaced meters (units)
T;mete% Operational period of a meter per year (hours)

P
KHR,y,meter,i7

Degradation factor of electrical characteristics of a meter

N switch,i Number of replaced switches (units)

NS y,switch,ia Number of days (of switch operation) with a temperature below 5 °C (units)
N; motors,is Number of replaced or reconstructed electrical motors (units)

pP Power of a motor (kW)

y,motors,iqg

P
Nd,y,motors,ig

Number of days (of electric motor operation) with a temperature below 5 °C (units)

I;L: a,d, line(2),iqq,8d

Current of the main area (at the exit from a transformer) of phase wire of phase A (A)

R; a,d line(2),i,q, droty

Resistance of one kilometre of wire of corresponding mark, phase A (Ohm/km)

P
Ly, aline(2),i1g

Length of line with distributed load, phase A (km)

P
Ny,a,d, line(2),i44

Number of sections (branch connections), phase A (units)

15 a,d, line(2),i1q,(n-1)

Current of a previous section, phase wire of phase A of a line with distributed load (A)

R

y,a,v, line(2),i19

Average resistance of a branch, phase A (Ohm/km)
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R

y,a,nav, line(2),i19

Load resistance of phase wire of phase A (kW)

Ufja,d, line(2),i1q(n-1)

Voltage of a previous section, phase wire of phase A (kV)

U;/C,‘a,d, line(2),i1g, vh

Voltage at the entrance of the first section, phase wire of phase A (kV)

]}lz),b,d, line(2),i19,8d

Current of the main section (at the exit from a transformer), phase wire of phase B (A)

R; b,d line(2),i,, droty

Resistance of one kilometre of wire of corresponding mark, phase B (Ohm/km)

P
Ly, b,line(2),i1¢

Length of line with distributed load, phase B (km)

P
Ny,b,,d, line(2),i1¢

Number of sections (branch connections), phase B (units)

l}ljb,d, line(2),i19,(n-1)

Current of a previous section, phase wire of phase B of a line with distributed load (A)

]?lyj,b,v, line(2),i19

Average resistance of a branch, phase B (Ohm/km)

R

bnav, line(2),i1q

Load resistance of phase wire of phase B (kW)

U;/D, b,d, line(2),i1o (n-1)

Voltage of a previous section, phase wire of phase B (kV)

ULy line(2). 0, vh

Voltage at the entrance of the first section, phase wire of phase B (kV)

l}ljc,d, line(2),i1q,8d

Current of the main section (at the exit from a transformer), phase wire of phase C (A)

}?; c,d line(2),i,q, droty

Resistance of one kilometre of wire of corresponding mark, phase C (Ohm/km)

P
Ly, cline(2),iq1q

Length of line with distributed load, phase C (km)

P
Ny,a,d, line(2),i19

Number of sections (branch connections), phase C (units)

])}:C,d, line(2),i1q,(n-1)

Current of a previous section, phase wire of phase C of a line with distributed load (A)

R§ e, line()isg Average resistance of a branch, phase C (Ohm/km)
R Load resistance of phase wire of phase C (kW)

y, enav, line(2),i5

UJI/D,C,d, line(2),i1q,(n-1)

Voltage of a previous section, phase wire of phase C (kV)

UJI/D,C,d, line(2),i1q, vh

Voltage at the entrance of the first section, phase wire of phase C (kV)

P
Ay line(2),isq

Current of phase A of ETL «iyo» (A)

Ig,y,line(z),im Current of phase B of ETL «iyo» (A)
12 Current of phase C of ETL «iyo» (A)

Cyline(2),iiq

kP
cuyline(2),i14

Factor that accounts partial use of copper wires of a line with distributed load

RP

on,y,line(2),i1q

Specific resistance of zero wire of a line with distributed load (Ohm/km)

P
Ly,line(z),im

Length of a line with distributed load (km)
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P
Ry tine(2),is,

Specific resistance of phase wire of a line with distributed load (Ohm/km)

M
Ty,line(z),im

Annual number of hours of use of maximum active power of a line with distributed load (hour)

p;” line()mazx,isg Power that is transported by ETL «i» in an hour of maximum load (kW)
p;”ne(z)'mm’im Power that is transported by ETL «i» in an hour of minimum load (kW)
Uk Voltage at the entrance of line during maximum load (V)

y,line(2),max,iq

P
COSPy line(2),is0

Cosine of the angle between active and gross power during maximum load of a line with distributed load

P
P Lyline(2),iiq

Power at the entrance of electricity transmission line (kW)

PP

n,y,line(2),i10

Power than runs in the section “n” (kW)

LP
n,yline(2),i1o

Length between the beginning of a line and point of consumer connection (km)

PP :
y,branch,max,i{4

Power during maximum load (kW)

Uy ;
y,branchmax,ii4

Voltage at the entrance of line during maximum load (V)

P
COS(py,branch,i1 1

Cosine of the angle between active and gross power during maximum load of branches

P
Pl,y,branch,i11

Power at the entrance of electricity transmission line (kW)

P
Pn,y,branch,ill

Power than runs in the section “n” (kW)

LP

ny,branch,i,4

Length between the beginning of a line and point of consumer connection (m)

I -
A,y,branch,i 4

Current of phase A of ETL «i1» (A)

I3 -
B,y,branch,i,4

Current of phase B of ETL «i11» (A)

IP
C,y,branch,i;4

Current of phase C of ETL «iy1» (A)

kP
Cu,y,branch,i4

Factor that accounts partial use of copper wires of branches

P
ROn,y,branch,ill

Specific resistance of zero wire of branches (Ohm/km)

P
Ly,bramch,i11

Length of branches (km)

P
Rd)n,y,branch,ill

Specific resistance of phase wire of branches (Ohm/km)

TM

y,branch,i{q

Annual number of hours of use of maximum active power at «iy» (of branches) (hour)

pF L
y,branch,min,i,

Power that is transported by «iy;» (branches) in an hour of minimum load (kW)

WP

y.n.(segmn).i,

Electricity losses in element n of the grid’s segment before reconstruction of the element that are estimated by means of calculated

values of the segment’s operating mode after the reconstruction (ths. kwh)

WP

y,system

Electricity losses due to systemic effect in the absence of implementation of new and reconstruction of existing elements and

segments of the electrical grid in period «y» in the project scenario (ths. kwh)

B
KHXX,y,tran(Z),i

Degradation factor of no-load run losses in double-winding transformer «i»
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Kne

k3,y,tran(2),i

Degradation factor of short-circuit losses in double-winding transformer «i»

B
KHXX,y,tran(S),h

Degradation factor of no-load run losses in three-winding transformer «i»

K18

k3,y,tran(3),i;

Degradation factor of short-circuit losses in three-winding transformer «i»

RB
f.yline(1), max,i,

Specific resistance of phase wire in ETL (Ohm/km)

L

B
y,line(1),max,i,

Length of ETL (km)

B
Ly,cable,i3

Length of electricity transmission line (km)

B
KHR,y,cable,i3

Degradation factor of cable insulation

Ny),ginsul,u Number of replaced insulators (units)

Kng,y,insul,i4 Magnification factor of losses in insulator
Pf,mmp,is Power of one signalling lamp or light emitting diode (kW)
Nf,lamp,is Number of replaced signalling lamps (units)

B
N y,meter,i,

Number of replaced meters (units)

KB

R,y meter,i,

Degradation factor of electrical characteristics of a meter

B
Ny,switch,i8

Number of replaced switches (units)

B
Nd,y,switch,ig

Number of days (of switch operation) with a temperature below 5 °C (units)

B
Ny,motors,ig

Number of replaced or reconstructed electrical motors (units)

B
P y,motors,iq

Power of a motor (kW)

B
Nd,y,motors,i9

Number of days (of electric motor operation) with a temperature below 5 °C (units)

RE

v.av,line(2).i19

Average resistance of branch, phase A in an hour of maximum load (Ohm/km)

Rﬁb,v, line(2),i1¢

Average resistance of branch, phase B in an hour of maximum load (Ohm/km)

R

Average resistance of branch, phase C in an hour of maximum load (Ohm/km)

y, v, line(2),i419

y, anav, line(2),i49

Load resistance, phase wire of phase A (kW)

Rf, a,d line(2),i,q, droty

Resistance of one kilometre of wire of corresponding mark of phase A (Ohm/km)

B
Ly, aline(2),i1g

Length of line with distributed load of phase A (km)

B
Ny,a,d, line(2),i1q

Number of sections (branch connections) of phase A (units)

By, lne@)i g (142)

Current of a next section, phase wire of phase A of a line with distributed load (A)

Uy ad, line() iz (t1)

Voltage of the next branch “n”, phase wire of phase A (kV)
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If,a,d, line(2),i19, (n+1)

Current of the next branch “n”, phase wire of phase A (A)

R

v, bnav, line(2),iqg

Load resistance, phase wire of phase B (kW)

R}Bn b,d line(2),i,q, droty

Resistance of one kilometre of wire of corresponding mark of phase B (Ohm/km)

B
Ly, b,line(2),iqq

Length of line with distributed load of phase B (km)

B
Ny,b,d, line(2),i1¢

Number of sections (branch connections) of phase B (units)

lﬁb,d, line(2),i1q,(n+1)

Current of a next section, phase wire of phase B of a line with distributed load (A)

Uf, b,d, line(2),i1o (n+1)

Voltage of the next branch “n”, phase wire of phase B (kV)

}fb,d, line(2),i1q, (n+1)

Current of the next branch “n”, phase wire of phase B (A)

R

y,¢,d line(2),i,,, droty

Resistance of one kilometre of wire of corresponding mark of phase C (Ohm/km)

B
Ly, cline(2),iqq

Length of line with distributed load of phase C (km)

B
Ny, c,d, line(2),iqq

Number of sections (branch connections) of phase C (units)

I)I?,c,d, line(2),i,q,(n+1)

Current of a next section, phase wire of phase C of a line with distributed load (A)

U)ljc,d, line(2),i1o (n+1)

Voltage of the next branch “n”, phase wire of phase C (kV)

}fc,d, line(2),i19, (n+1)

Current of the next branch “n”, phase wire of phase C (A)

Lﬁ,y,zme(z),im Length between the beginning of a line and point of consumer connection (km)
Ly y branchis, Length between the beginning of a line and point of consumer connection (m)
WB ' Electricity losses in element n of the grid’s segment before reconstruction of the element that are estimated by means of calculated
yn(segmn).is; values of the segment’s operating mode after the reconstruction, (ths. KWh)
WPe Volume of electricity consumed in period “y” by all consumers connected to grids of voltage class with index n (net
y,System,n

consumption), in the project scenario (ths. kwh)

P
AW1+(y— 1),elemn

Reduction of electricity losses due to introductions of new or reconstruction of existing elements of electrical grids in period (1 +
(y-1)), in the project scenario (ths. kWh).

P
AWy,system,n

Reduction of electricity losses due to introductions of new or reconstruction of existing elements of electrical grids in period "y",
in the project scenario (ths. KWh).

AW(};/—l),segm,n

Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period "y-
1", in the project scenario (ths. kWh).

P
AWy,se gmn

Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period "y",
in the project scenario (ths. KWh).

PTn
W,

y,system,m

Volume of electricity that outflew in period «y» from transformer for its consumption in the grid of voltage class with index m,
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after its conversion from voltage networks with index n, here noom , in the project scenario (ths. KWh)
WP Volume of electricity, which has to be transfered in period y to the grids of voltage class with the index m for all consumers
y,systemm connected to them (gross consumption), in the project scenario (ths. kWh)
PL Coefficient of electricity losses in grids of voltage class with index m  (withous losses in transformers) for period «y», in the
Ky,’system,m . .
project scenario
P n/m Coefficient of electricity losses in transformer for period y, that occur due to conversion thereof from grids of voltage class with
Ky system index n into grids of voltage class with index m ,here n > m
PT No-load electricity losses in transformer for period y, that occur due to conversion thereof from grids of voltage class with index
Wy systemmyp n into grids of voltage class with index m , here n > m (ths. kWh.)
Volume of electricity that is received in period y from external suppliers in a grid of regional power distribution company for
Wy‘,’ élystem,m voltage class with index m, with the exception of electricity that was transported through the grid for external consumers, in the
project scenario (ths. kwWh)
WEB Volume of electricity, which has to be transfered in period «y» to grids of voltage class with index «m» for all consumers
y.system,m connected to them (gross consumption), in the baseline scenario (ths. kwh)
WP Volume of electricity, which has to be transfered in period «y» to grids of voltage class with index «n» for all consumers
y,system,0.38 connected to them (gross consumption), in the project scenario (ths. kW)
EF Carbon dioxide emission factor (t CO,/kWh)

[B] — index that corresponds to the baseline scenario;
[P] — index that corresponds to the project scenario;
[y] — index that corresponds to the monitoring period.

Table of parameters that will be included in the process of monitoring and examination for ERU calculation are given in Sections D.1.1.1 and D.1.1.3.
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D.1.1. Option 1 - Monitoring of the emissions in the project scenario and the baseline scenario:
D.1.1.1. Data to be collected in order to monitor emissions from the project, and how these data will be archived:

ID Number Data variable Source of data Data unit | Measured Recordin | Proportion How will the data be Comment
(Please use (m), g of data to be | archived? (electronic/
numbers to ease calculated frequenc | monitored paper)
Cross- (c), y
referencing to estimated
D.2) (e)

S?,y,tran(z),i - Nameplate data Once at

Nominal load of a the _

1 double-winding (kVA) o beginni 100% In electronic and paper | Company
transformer "i* on the ng of forms data
side of high voltage the

project
AP)I(DX,P,y,tran(Z),i - Nameplate data Once at
Rated power losses of the _

11 no-load run in a (kW) o beginni 100% In electronic and paper | Company
double-winding ng of forms data
transformer «i» the

project
KH)I;X,y,tran(Z),i - Determined with the help
Degradation factor of | of «Report on scientific
no-load run losses in | and technical work Determined

19 double-winding «Evaluation of greenhouse o annually 100% In electronic and paper | according

transformer “i”’ gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukraine»

APY by tran(2)i - Nameplate data Once at Fixed value

13 Rated power losses of (kW) o th_e _ 100% In electronic and paper | that doesn’t
short circuit in a beginni forms change
double-winding ng of during
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transformer «i» the implementa
project tion of the
project
activity
an(’w’tmn(z)‘i - Determined with the help
Degradation factor of | of «Reporton scientific
short-circuit losses in | and technical work Determined
14 double-winding «Evaluation of greenhouse annually 100% In electronic and paper | according
transformer “i”’ gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukraine»
P},’J tran(2)maxi ~ To measure power at
Power of double- transformer active power
indi meters are used i
15 vymdmg trgnsformgr (kW) annually 100% In electronic and paper | Company
“1” at the side of high forms data
voltage in an hour of
maximum load
Cos(p; tran(2),i - To measure cosine of the
Cosine of the angle angle between active and
i ross power phase meter is .
between active and J d P P In electronic and paper | Company
1.6 gross power in use annually 100%
L forms data
double-winding
transformer “1”
lelljltram(z),i — Annual Hour—ba?ed SChE'dUIZ of f
ower of a working day o .
num_ber of hours of ph h g 48y (hour) In electronic and paper | Company
1.7 maximum power use | the month. annually | 100%
. o forms data
in double-winding
transformer “1”
Py cran()min,i — To mfeasure power at
Power of double- transtormer active power (kw) 0 In electronic and paper | Company
18 winding transformer | meters are used annually |~ 100% forms data

“1” at the side of high
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voltage in an hour of
minimum load
1}1” y.eran(2)i- Current | To measure current
of phase A in double- | ammeter or galvanometer (A) 0 In electronic and paper | Company
1.9 winding transformer | are used m annually 100% forms data
“i”
4 y.eran(z2);- Current | To measure current
5 r _ | ammeter or galvanometer i
1.10 of_ ph_ase B in double g (A) m annually 100% In electronic and paper | Company
winding transformer are used forms data
‘6i’7
I y.eran(2),- Current | To measure current
0 ¥ _ | ammeter or galvanometer i
111 of_ ph_ase Cin double y g (A) m annually 100% In electronic and paper | Company
winding transformer are use forms data
“i”
Ry tran(2)i - Nameplate data or Ifitis
Specific resistance of | Measurements with the impossible
zero wire in double- | help of ammeter of to carry out
112 winding transformer voltmeter (Ohm/k e/m annually 100% In electronic and paper | measureme
i m) forms nts passport
data of
equipment
are used
L’;,,tmn(z),i - Length of | Act of_ste_xte acceptance
electricity commission on the .
1.13 transmission line acceptance into operation (km) m annually 100% In electronic and paper | - Company
forms data
of the completed
construction of a facility
RE w3 tran(2)i - Nameplate data or Ifitis
Specific resistance of | Measurements with the impossible
phase wire in double- | help of ammeter of (Ohmk _ to carry out
114 winding transformer | Voltmeter m) o/m annually 100% In electrc;nlc and paper | measureme
i orms nts passport
data of
equipment
are used
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STy tran(3)i, - Nameplate data Fixed value
Nominal load of a Once at that doesn’t
three-winding the _ change
2 transformer «ip» (KVA) beginni 100% In electronic and paper _ during
ng of forms implementa
the tion of the
project project
activity
AP}(’X'P’y'mln(m1 - Nameplate data Fixed value
Rated power losses of Once at that doesn’t
no-load run ina the _ change
21 three-winding (kW) beginni 100% In electronic and paper | during
' transformer «ip» ng of forms implementa
the tion of the
project project
activity
KTy 3 eran(ai, - Determined with the help
Degradation factor of | of «Report on scientific
no-load run losses in a | @nd technical work Determined
29 three-winding «Evaluation of greenhouse annually 100% In electronic and paper | according
transformer gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukraine»
AP}fs,P,y,tran(&l),il - Nameplate data Fixed value
Rated power losses of Once at that doesn’t
short circuit in a the _ change
93 three-winding (kW) beginni 100% In electronic and paper . during
' transformer «iy», of ng of forms implementa
high voltage the tion of the
project project
activity
APg pyeran2), - | Nameplate data Once at , Fixed value
24 Rated gower( Io;sés of (kW) the 100% In electrc;g:(r:nasmd PAPEL T that doesn’t
short circuit in a beginni change
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three-winding ng of during
transformer «iy», of the implementa
medium voltage project tion of the
project
activity
APL o tran(33)i, - Nameplate data Fixed value
Rated power losses of Once at that doesn’t
short circuit in a the _ change
25 three-winding (kw) beginni 100% In electronic and paper | during
' transformer «iy», of ng of forms implementa
low voltage the tion of the
project project
activity
KHI};Mmnmi1 - Determined with the help
Degradation factor of | of «Report on scientific
short-circuit losses in | and technical work Determined
26 a three-winding «Evaluation of greenhouse annually 100% In electronic and paper | according
' transformer gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukraine»
Py tran(3)maxi, — tTo mfeasure pot\(ver at
Power of a three- ransformer active power .
2.7 winding transformer | Meters are used (kw) annually 100% In electr%:(r:nznd paper Co(rjr;l?:ny
“1” 1n an hour of
maximum load
COSPY tranz )i, - To measure cosine of the
Cosine of the angle angle between active and
between acti\_/e and gross power phase meter is In electronic and paper | Company
2.8 gross power in a used annually 100% formms data
three-winding
transformer “i;” of
high voltage
cospf - To measure cosine of the In electronic and paper | Compan
2.9 Cosﬁ?gﬁé?;ﬁble angle between active and annually | 100% forms P da?a ’
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between active and gross power phase meter is
gross power in a used
three-winding
transformer “i;” of
medium voltage
cosgo’y’ tran(33)i, - To measure cosine of the
Cosine of the angle angle between active and
i ross power phase meter is .
between active and gsed POWerp 0 In electronic and paper | Company
2.10 gross power in a m annually 100% forms data
three-winding
transformer “i;” of
low voltage
p; tran(3)mini, — ;I'o mfeasure pot\{ver at
Power of a three- ransformer active power .
211 winding transformer | Meters are used (kw) m annually | 100% In electrt:g:gn an paper Co(rina?:ny
“71” 1n an hour of
minimum load
T ran(a)i,— Number Hour—ba?ed SChIf'dUI(ZI of
i ower of a working day in .
of hours of maximum | P i Ehd (hour) 0 In electronic and paper | Company
212 power use of windings | & montn. m annually |~ 100% forms data
of a three-winding
transformer
pr. - To measure power at .
y,line(1),max,i .
3 Power of ETLZ«iz» transformer active power (kw) m annually 100% In electrc;g:trzrénd paper Co(rjnai):ny
during maximum load | Meters are used
ue,. - To measure voltage of .
y,line(1),max,i .
31 Voltage of ETZL € ETL voltmeter is used (kV) m annually 100% In electr%:(r:nznd paper Co(rjr;E[):ny
during maximum load
cos<p§ line(1)i, — To measure cosine of the
Cosine of the angle angle between active and. 0 In electronic and paper | Company
3.2 between active and gross power phase meter is m annually | 100% forms data
gross power in ETL | used
33 ijy line(1)maxi, Nameplate data or (Ohm/k o/m annuall 100% In electronic and paper Ifitis
' measurements with the m) y forms impossible
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Specific resistance of

help of ammeter of

to carry out

phase wire in ETL voltmeter measureme
nts passport
data of
equipment
are used
L};,une(n,max,i; Act of_stgte acciﬁtance
Length of ETL commission on the .
3.4 acceptance into operation (km) m annually 100% In electrﬁg:cr:nznd paper Cocrir;?:ny
of the completed
construction of a facility
Py lime()mini, — ;I'o mfeasure pot\{ver at
Power that is ransformer active power )
3.5 transported by ETL meters are used (kW) m annually 100% In electrtlzg:rcnznd paper CocriT;E[):ny
«i»» in an hour of
minimum load
T ine(1),i, — PiTHa Hour-ba]fed schliz_dule(:]I of
Annual number of power ot a working day In .
3.6 hours of maximum a month (hour) m annually | 100% In eIectrt;g:cr:nznd Paper Cog;;;:ny
active power use in
ETL «io»
15 iine(1),q, - Current | To measure current _
3.7 of phase Aof ETL ammeter or galvanometer (A) m annually | 100% In electr$n|c and paper Co:an[)any
i are used orms ata
If , line(1),i, - Current | To measure current _
3.8 of phase B of ETL ammeter or galvanometer (A) m annually | 100% In electrgnlc and paper Co(ran[)any
i are used orms ata
IZ  iimecn i, - Current | To measure current _
v line(1),i
3.9 of phase C of ETL ammeter or galvanometer (A) m annually | 100% | " e'ec”?”'c and paper Cognt)any
Cip» are used orms ata
RP .. - Nameplate data or Ifitis
on,y,line(1),i, P ! (Ohm/k H H H
310 Specific resistance of measurements with the m) o/m annuall 100% In electronic and paper | impossible
' zero wire in ETL help of ammeter of y forms to carry out
voltmeter measureme
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nts passport

data of
equipment
are used
Ll;,cable,i3 - Length of | Act of state acceptance
lectricit commission on the km .

4 frsgsm(:isgon line acceptance into operation . annually 100% In electrtlzg:ﬁqa;nd paper Cocr;;::ny
of the completed
construction of a facility

AW,y cable,i, - Nameplate data Fixed value
Rated specific losses Once at that doesn’t
of insulation of cable (ths. the _ change
41 iz» KWh) beginni 100% In electronic and paper _ during
ng of forms implementa
the tion of the
project project
activity
KT} 3 cable,i, - Determined with the help
Degradation factor of of «RepOI’t on scientific
cable insulation and technical work Determined
492 <<Eva1uati_on_ of greenh_ouse annually 100% In electronic and paper | according
gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukrainey
Ny"’insum_ Number of | Act of_wgrking technitcal
i commission on acceptance . .

. replaced insulators into operation of (unit) annually | 1000 | M electr$n|c and paper Co(;nE[)any
distribution electrical grids orms ata
facilities

Wgy,insuz,u - Rated Nameplate data Once at Fixed value
electricit i the . that doesn’t
51 insulatory losses in (kWh) beginni 100% In electrc]:nlc and paper change
orms .
ng of during
the implementa
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project tion of the
project
activity
Kng’y‘msul‘u- Determined with the help
Magnifica‘[ion factor of <<Rep0rt on SCientiﬁC
of losses in insulator | and techr}ical work _ Determined
59 «Evaluan_on_ of greenh_ouse annually 100% In electronic and paper | according
gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukrainey»
pr - To measure power at .
y,lamp,i .
6 Magnificsation factor | transformer active power (kw) annually | 100% In electr?g:(r:nznd paper Co(rjr;g:ny
of losses in insulator | Meters are used
N 1amp,i; - Number | Act of working technical
of replaced signalling | commission on acceptance . .
6.1 lamps into operation of (unit) annually 100% In electr?g:cr:nznd paper Co(rjr;?:ny
distribution electrical grids
facilities
TP - Hour-based schedule of .
y,lamp,i . .
6.2 Operatiofhal oeriod of | power of a working day in (hour) annually 100% In electronic and paper | Company
. . month forms data
signalling lamps a
I/Vjﬁicomp,i6 - SpeCiﬁC Nameplate data Fixed value
r?ducﬁiqn Olf . Once at that doesn’t
ehect[)lcny os?es in the change
7 the ? Sence o f (KW/kV beginni 100% In electronic and paper during
Irg;e:t?\%egtt;\l/v:rn 0 Ar) ng of forms implementa
. . the tion of the
compensation devices, project project
in period «y» in the activity
project scenario
N meter.i,— Number | Act of working technical
8 of replaced meters commission on acceptance (unit) annually 100% In electronic and paper | Company
into operation of forms data

distribution electrical grids
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facilities
TP - Hour-based schedule of ]
y,meter,i . .
8.1 Operation7al period of | Power of a working day in (hour) annually | 100% In electr(;mc and paper Co&n;:any
a meter per year a month orms ata
Ap y meter,i,— Rated Nameplate data Fixed valu’e
electricity losses per Once at that doesn’t
hour in one meter the _ change
8.2 (kwh) beginni 100% In electronic and paper _ during
' ng of forms implementa
the tion of the
project project
activity
KRy meter,i,- Determined with the help
Degradation factor of | of «Report on scientific
electrical and technical work Determined
83 characteristics of a «Evaluati_on_ of greenh_ouse annually 100% In electronic and paper | according
meter gases emission reductions forms to company
due to process losses data
reduction in distribution
grids of Ukraine»
Ny switeni, — Number | Act of working technitcal
of replaced switches commission on acceptance . .
9 into operation of (unit) annually | 100% In electrgg:tr:n 2nd paper Cog;?:ny
distribution electrical grids
facilities
Py switch,i, - Rated Nameplate data Fixed value
power of a switch Once at that doesn’t
the change
9.1 (kW) beginni 100% In electronic and paper during
' ng of forms implementa
the tion of the
project project
activity
Ngy,switchis ~ Data on meteorological (unit) 0 In electronic and paper | Company
92 Number of éays (of | phenomena that were annually |~ 100% forms data
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switch operation) with | observed by a
a temperature below 5 | meteorological station
0
C
N;motors,ig —Number | Act of working technical
of replaced or commission on acceptance . .
10 reconstructed into operation of (unit) m annually 100% In electr(;g:ﬁénd paper Cocrgggsny
electrical motors distribution electrical grids
facilities
p? . -Power of | To measure power at )
y,motors,i. .
10.1 a motor ’ transformer active power (kW) m annually 100% In electr?g:cr:nznd paper Co(rjr;g:ny
meters are used
Ng'ymotors,iy - Data on meteorological
Number of days (of phenomena that were
i observed by a i i
temperature below 5
°’c
faamousr | Tomessrearet
Current of the main ;
. A In electronic and paper | Compan
11 area (at the exit from a | are used ) m annually | 100% forms bap daF'za Y
transformer) of phase
wire of phase A
R;a,d line(2),i10, droty ~ Nameplate data or _ Ifit is
Resistance of one measurements with the impossible
kilometre of wire of help of ammeter of (Ohmik _ to carry out
111 corresponding mark | Voltmeter m) e/m annually 100% In electronic and paper | measureme
of phase A forms nts passport
data of
equipment
are used
P
of line with : : (km) In electronic and paper | Company
11.2 distributed load of acceptance into operation m annually 100% forms data

phase A

of the completed
construction of a facility
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Nyf’a d, line().iyg — Act of working technical
Number of sections commission on acceptance . .
11.3 (branch connections) | into operation of (unit) m annually 100% In electr(;g:ﬁénd paper Cocrgggsny
of phase A distribution electrical grids
facilities
ro - To measure current
y.a.d, line(2) Ly, (1-2) ammeter or galvanometer
Current of a previous | _ ' = (A) 0 In electronic and paper | Company
114 section, phase wire of m annually | 100% forms data
phase A of a line with
distributed load
Riav line@) g - Nameplate data or Ifitis
Average resistance of | measurements with the impossible
a branch, phase A help of ammeter of (Ohmik _ to carry out
voltmeter In electronic and paper | measureme
115 m) e/m annually 100%
forms nts passport
data of
equipment
are used
Rf anav, line(.irg — To measure Load In electronic and c
y Uy ’ 210 H
11.6 Load resistance of | resistance at ETL kW m |annually | 1009 | CCore e G PAREr T HOIPPATY
phase wire of phase A | Ohmmeter is used orms e
[/Pad line ) izo (D) To measure voltage of
y,a,aQ, line , - . .
117 Voltage of a previous | E 1L voltmeter is used (kV) . annually | 1009 | '™ electronic and paper | Company
' section, phase wire of forms data
phase A
U}Da @ line).isq, vh - To measure voltage of
s, 2410/ .
ETL voltmeter is used .
Voltage at the (kV) o In electronic and paper | Company
11.8 entrance of the first m annually | 100% forms data
section, phase wire of
phase A
1;’ bod, line(2).i10.8d — To measure current
rre the mai ammeter or galvanometer i
119 Current of the main e oo g (A) m annually 100% In electrc]:nlc and paper | Company
orms data

section (at the exit
from a transformer),
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phase wire of phase B
R)F/),b,d line(2),i40, droty ~ Nameplate data or _ If it is
Resistance of one measurements with the impossible
kilometre of wire of | elp of ammeter of (Ohm/k _ to carry out
11.10 corresponding mark voltmeter m) e/m annually 100% In electronic and paper | measureme
of phase B forms nts passport
data of
equipment
are used
L}y’ bline(2).i,, — LENGth | Act of state acceptance
, 0, sl10 . -
of line with commission on the .
11.11 distributed load of acceptance into operation (km) m annually 100% In electrtlzg:rcnznd paper CocriT;E[):ny
phase B of the completed
construction of a facility
2 - -
Wi, |2 ohuerking i
Number of sections i :
11.12 (branch connections) | into operation of - _ (unit) m annually 100% In electr?g:cr:nznd paper Co(rjr;g:ny
of phase B distribution electrical grids
facilities
ro. , — To measure current
b, line(@) iso.(+-1) mmeter or galvanometer
Current of a pre\{ious :re used | (A) 0 In electronic and paper | Company
11.13 section, phase wire of m annually | 100% forms data
phase B of a line with
distributed load
R;b,v,lmeu),im - Nameplate data or Ifitis
Average resistance of measurements with the impossible
a branch, phase B help of ammeter of (Ohmik _ to carry out
11.14 voltmeter m) o/m annuall 100% In electronic and paper | measureme
' y forms nts passport
data of
equipment
are used
R;bnav line(2).irg — To measure Load In electronic and C
thadd ’ »v10 -
1115 Load resistance of resistance at ETL kW m annually | 100% n elec rc;g:(r:nzn Paper O(r;;i):ny

phase wire of phase B

ohmmeter is used
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b line(Dso () To measure voltage of
,b,a, t1o (717 : A
11.16 Voltage of a previous | ETL voltmeter is used (kV) m annually | 1000 | N electronic and paper | - Company
section, phase wire of forms data
phase B
Uf b, line(2).isq, vh - To measure voltage of
, 0,4, sL10/ -
ETL voltmeter is used .
Voltage at the (kV) 0 In electronic and paper | Company
11.17 entrance of the first m annually | 100% forms it
section, phase wire of
phase B
1;’ e, line(2)isg,gd — To measure current
Current of the main ammeter or galvanometer )
. . A In electronic and paper | Compan
11.18 section (at the exit are used (A) m annually 100% forms Pap daE[)a y
from a transformer),
phase wire of phase C
R;c,d line(2),i10, droty ~ Nameplate data or _ Ifit is
Resistance of one measurements with the impossible
kilometre of wire of | help of ammeter of (Ohm/k _ to carry out
11.19 corresponding mark voltmeter m) e/m annually 100% In electronic and paper | measureme
of phase C forms nts passport
data of
equipment
are used
Lfy’ cline().i,, — Length | Act of state acceptance
it »L10 . .
of line with commission on the .
11.20 distributed load of acceptance into operation (km) m annually 100% In electr?g:crzrgnd paper Co;na;t)aany
phase C of the completed
construction of a facility
Ny”c A, line().ing — Act of working technical
26, b1 - -
) i ; paper | Company
11.21 (branch connections) into operation of _ _ m annually 100% forms data
of phase C distribution electrical grids
facilities
L o ine(2).i ~ | Tomeasure current (A) In electronic and paper | Company
11.22 ¢4, line(2) Lo, (1-1) ammeter or galvanometer m annually | 100% forms data

Current of a previous
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section, phase wire of | are used
phase C of a line with
distributed load
R,lv),c,v, line@)isg - Nameplate data or Ifit is
Average resistance of measurements with the impossible
a branch, phase C help of ammeter of (Ohmik to carry out
11.23 voltmeter m) o/m annuall 100% In electronic and paper | measureme
' y forms nts passport
data of
equipment
are used
Ry cnav, ine(2)is 10 measure Load In electronic and paper | Company
11.24 Load resistance of resistance at ETL kw m annually | 100% ¢ i
phase wire of phase C | hmmeter is used orms ala
Uf o e o (1) " To measure voltage of
Voltage of élp(;}evious ETL voltmeter is used (kV) 0 In electronic and paper | Company
11.25 ' v m annually 100%
section, phase wire of forms data
phase C
U;D e, line(2).ina, v~ To measure voltage of
LU, 2410/ .
ETL voltmeter is used .
Voltage at the . (kV) 0 In electronic and paper | Company
11.26 entrance of the first m annually 100% forms St
section, phase wire of
phase C
1}1’ line(2),i,, - CUrrent To measure current .
11.27 ofypﬁgge pflgf ETL ammeter or galvanometer (A) m annually 100% In electr?mc and paper Co;npany
o are used orms ata
If y iime@)irs - To measure current _
11.28 Current of rl)?wse B of | ammeter or galvanometer (A) m annually | 100% In electrc;g:(r;nznd Paper COS;?:W
ETL «iyp» are used
I line(2).i,, - Current | To measure current _
11.29 of phase C of ETL ammeter or galvanometer (A) m annually | 100% In electrc]:nlc and paper Co(rjni)any
Cigo» are used orms ata
11.30 Rony.tine(2)isa - Nameplate data or (Ohm/k e/m annually | 100% | In electronic and paper If it is
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Specific resistance of | measurements with the m) forms impossible
zero wire of a line help of ammeter of to carry out
with distributed load voltmeter measureme
nts passport
data of
equipment
are used
L;”ne(z)’im - Length | Act of_stgte acciﬁtance
of a line with commission on the .
11.31 distributed load acceptance into operation (km) m annually 100% In electr?g:cr:nznd paper Co(rjr;?:ny
of the completed
construction of a facility
Rgn,y,line(z),ilo - Nameplate data or _ Ifit i_s
Specific resistance of | Measurements with the impossible
phase wire of a line hellp of ammeter of (Ohm/k | o to carry out
with distributed load | Voltmeter 0 In electronic and paper | measureme
11.32 m) e/m annually 100% forms nts passport
data of
equipment
are used
T%me(z),im - Annual Hour-ba];sed schlf_dulczI of _
number of hours of pOwer ot a working day In .
11.33 use of maximum a month (hour) m annually 100% In electr%:(r:nznd paper Co(rjnaE[):ny
active power of a line
with distributed load
p; line(2)maz,iyg - ;I’o mfeasure pot\{ver at
Power that is ransformer active power .
11.34 transported by ETL meters are used (kW) m annually 100% In electrtlzg:cr:n an paper Cog;;::ny
«i» in an hour of
maximum load
p; line(2)minisg " tTO mfeasure pot\{ver at
11.35 transported by ETL meters are used (kW) m annually 100% In electrc;g:(r:n 2nd paper Co(;r;g:ny

«i» in an hour of
minimum load
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U;line(z),max,ilo - E_cl)_linea?:{lre ;/Oltage OJ
voltmeter is use i
v
maximum load
cosgo’y’ line(2)iyg - To measure cosine of the
Cosine of the angle angle between active and
i ross power phase meter is .
between active a}nd 8sed P P 0 In electronic and paper | Company
11.37 gross power during annually 100%
; forms data
maximum load of a
line with distributed
load
p - Nameplate data of Once at
Paty line(2),i10 nep
Specific resistance of | equipment the _
11.38 aluminium for a line (Oi;m-m beginni 100% In electronic and paper | Company
with distributed load m®/m) ng of forms data
the
project
kgu,y,lme(z),im - Determined W|th_the_ h_elp
Factor that accounts of «Report on scientific
partial use of copper | and t?Chr}lcal \évork ) | .
due to process losses
reduction in distribution
grids of Ukraine»
p{"y’”ne(z)'im - Power | To measure power at
transformer active power i
R i P B
transmission line
PP . . -Power | To measure power at .
y.line(2), .
1141 tr?a% ;ﬁ; : ir?ghe transformer active power (kW) annually 100% In electronic and paper | Company
section “n” meters are used forms data
11.42 F,’; yline(2)iro - Nameplate data of (mm?) Once at 100% In electronic and paper | Company
' Section of wire of equipment the forms data
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segment n for a line beginni
with distributed load ng of
the
project
Lk yiline(2),i,, ~ LENGt Act of state acceptance
between the beginning | cCommissiononthe (km) In electronic and paper | Company
11.43 of aline and point of ac;cc;ptance |Into operation annually 100% forms data
consumer connection | Of the completed
construction of a facility
PP - To measure power at )
y,branchmax,i .
12 Power during transformer active power (kw) annually | 100% | electr(:g:fnznd paper Cognai):ny
maximum load meters are used
Uy pranchmaz,iy, - To measure voltage of
121 Voltage at the ETL voltmeter is used V) annuall 100% In electronic and paper | Company
' entrance of line during y forms data
maximum load
COSPY hranchiiy, - To measure cosine of the
Cosine of the angle angle between active and_ .
12.2 between active and gross power phase meter is annually 100% In electronic and paper | Company
. d forms data
gross power during use
maximum load
PhLy branchi,, - Nameplate data of Once at
Specific resistance of | equipment the _
123 aluminium for (Ohm:m beginni 100% In electronic and paper | Company
' branches m?/m) ng of forms data
the
project
K,y branchi,, - Determined with the help
Eactor that accounts of «Report on scientific
partial use of copper and technical work '
12.4 wires «Evaluation of greenhouse annually 100% In electronic and paper | Company
' gases emission reductions forms data

due to process losses
reduction in distribution
grids of Ukraine»
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PP, branch,i,, - Power | To measure power at
at the entrance of transformer active power (kW) 0 In electronic and paper | Company

12.5 electricity meters are used m annually 100% forms data
transmission line
Pr  branch,,, - Power | To measure power at _

12.6 than runs in the transformer watt-meter or (kW) m annually 100% In electr(]znlc and paper Cocrin?any
section “n” electricity meter is used orms ata
Fiy branchiy, - Nameplate data of Once at
Section of wire of equipment , the _

127 segment n for (mm?®) e beginni 100% In electronic and paper | Company

' branches ng of forms data
the
project
Ly y branchiy, - Act of state acceptance
Length between the commission on the .

12.8 beginning of aline | acceptance into operation (m) m annually | 100% | " e'ec”‘:”:ﬁ]a”d paper Cog‘i’a”y
and point of consumer | Of the completed orms ala
connection construction of a facility
iy branchi,, - To measure current ]

12.9 Current of rl)hase A of | ammeter or galvanometer (A) m annually 100% In electr%:(r:nznd Paper COS;E[):W
ETL «y» are used
IE o branch,iy, - To measure current ]

12.10 Current of phase B of | ammeter or galvanometer (A) m annually | 100% | " electrc;nlc and paper Co(rjn?any
ETL «iy» are used orms ata
Iy branchiiy, - To measure current ]

12.11 Current of Sﬁase C of | ammeter or galvanometer (A) m annually 100% In electr?mc and paper Co(rjn;t)any
ETL «iip» (A); are used orms ata
REny pranchiy, - Nameplate data or If it is
Specific resistance of | Measurements with the impossible
zero wire of branches | help of ammeter of (Ohm/k : to carry out

12.12 voltmeter m) e/m annually 100% In electrc;g:(r:nind PAPET | measureme

nts passport
data of
equipment
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are used
L’;lbmnch,iu - Length | Act of_stgte acciﬁtance
of branches commission on the .
12.13 acceptance into operation (km) m annually 100% In electrtlzg:ﬁqa;nd paper Cocrgpssny
of the completed
construction of a facility
Ry pranchiy, - Nameplate data or Ifitis
Specific resistance of | Measurements with the impossible
phase wire of help of ammeter of (Ohmk to carry out
12.14 branches voltmeter m) o/m annuall 100% In electronic and paper | measureme
' y forms nts passport
data of
equipment
are used
Ty brancni,, - Annual Hour-ba]fed schliz_duleéI of o | 5
number of hours of power of a working aay In our 0 In electronic and paper | Company
12.15 maximum active a month m annually 100% forms data
power use in ETL «i»
P; branchminiy, - ;I’o mfeasure pot\{ver at
Power that is ransformer active power .
12.16 transported by «iyy» meters are used (kw) m annually 100% In electrt;g:crzrgnd Paper CO(ro;FtJaany
(branch) in an hour of
minimum load
3 - -
W (segm n).iy,~ Determined with the help
Electricity losses in of calculated values of
element n of the grid’s | Segment of the grid
segment before operating mode after its
reconstruction of the | feconstruction (s In electronic and paper | Company
13 element that are kwh) e annually 100% forms data

estimated by means of
calculated values of
the segment’s
operating mode after
the reconstruction
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Wy stem - Electricity | Departmental reporting
losses due to systemic | form 1B-TVE DAEK
effect in the absence «Structure of balance of
of implementation of f'ethiCi]Ey Iand _pr_ocefss
new and osses of electricity for .
14 reconstruction of transmission via electrical (kwh) annually 100% In electr(;nlc and paper | - Company
e C e orms data
existing elements and | grids
segments of the
electrical grid in
period «y» in the
project scenario
Carbon dioxide Officially approved values If data
emission factor, (EF); | for ~ Ukrainian  energy approved at
system. the national
level is
absent data
taken from
tCOe/k In electronic and paper | “Ukraine -
15 Wh annually 100% forms Assessment
of new
calculation
of CEF™*
or
ERUPT*
will be used

*® http://ji.unfccc.int/UserManagement/FileStorage/46JW2K L36KMOGEMIOPHDTQF6DVI514

* http://ji.unfccc.int/CallForinputs/BaselineSettingMonitoring/ERUPT/index.html
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D.1.1.2. Description of formulae used to estimate project emissions (for each gas, source etc.; emissions in units of CO, equivalent): |

Emissions of the project, according to the actual monitoring values (calculated for a specific approach for Joint Implementation):
PE; = PE;/J,elem + PE;/),segm + PE;system (1)

PE;elem - GHG emissions due to the introduction of new or reconstruction of existing elements of the power grid in period “y” of the project scenario
(tCOx);
PE; segm - GHG emissions due to the reconstruction of existing segments of the power grid in period “y” of the project scenario (tCO.g);

PEJ system - GHG emissions due to systemic effects of the introduction of new or reconstruction of existing elements, as well as segments of the power grid
in period "y" of the project scenario (t CO.e);

[P] — index, which corresponds to the project scenario;

elem] — index, which corresponds to new or reconstructed electricity transmission lines;

segm] — index, which corresponds to new or reconstructed segments of power grid,;

system] — index, which corresponds to systemic effect;

y] — index, that corresponds to monitoring period.

[
[
[
[

GHG emissions due to the introduction of new or reconstruction of existing elements of the power grid within the project implementation

P _ P P P P P P P P P P P
PEy,elem - (Wy,tran(z) + Wy,tran(B) + Wy,line(l) + Wy,cable + Wy,insul + Wy,lamp + Wy,comp + Wy,meter + Wy,switch + Wy,motors + Wy,line(z) +

W;branch) - EF (2)

ij tran(z) - Electricity losses due to the introduction of new or reconstruction of existing double-winding transformers, in period "y", of the project scenario
(ths. KWh);

ij tran(3) - El€ctricity losses due to the introduction of new or reconstruction of existing three-winding transformers, in period "y", of the project scenario
(ths. kwh);
Wy'f line(1) — Electricity losses due to the introduction of new or reconstruction of existing wires of electricity transmission lines in period "y" of the project

scenario (ths. kWh);

Wf, cable- Electricity losses in insulation due to the introduction introduction of new or reconstruction of existing wires of electricity transmission lines in
period "y", of the project scenario (ths. kWwh);

W;insul - Electricity losses due to the replacement of defected insulators of electricity transmission lines, in period "y" of the project scenario (ths. kwh);
Wy’flamp - Electricity losses due to the replacement of signaling lamps with light emittind diodes, in period "y" of the project scenario (ths. kWh);
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Wy’,’ comp - El€ctricity losses due to the implementation of reactive power compensation devices at consumer’s place, in period «y» in the project scenario (ths.
kwh.);

Wy meter - Electricity losses due to the replacement of electric meters, in period "y" of the project scenario (kWh);

Wy’f switen - Electricity losses due to the replacement of oil switches with vacuum and sulful hexafluoride switches, in period «y» in the baseline scenario (ths.
kwh);

Wy motors - Electricity losses due to replacement or reconstruction of existing electric motors of power transformers blower cooling, in period «y» in the
project scenario (ths. kWh);

Wy’f line(zy - Electricity losses due to the replacement or reconstruction of existing electricity lines with distributed load, in period «y» in the project scenario
(ths. KWh);

W‘;bmmh - Electricity losses due to the implementation of new or reconstruction of existing branches, in period «y» in the baseline scenario (ths. kWh);

EF — carbon dioxide emission factor (t CO,e/kWh);

[P] — index, which corresponds to the project scenario;

[y] — monitoring period.

Electricity losses due to the introduction of new or reconstruction of existing double-winding transforemers that are introduced under project
implementation

W)ftran(z) = Z%:1 W;tran(z),i (3)
ij tran(2),i — €lectricity losses in a double-winding transformer “i” in period "y" of the project scenario (ths. kWh);

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;

[y] — index that corresponds to monitoring period.

2
sb. )
AP;()X’F’y'tran(z)’i.8760-+AP£'F'y’tran(2)'i.(W) T ran(ymaxi Ky ran)
WP .= T,y tran(2),i (4)
ytran(2),i 1000
AP}(’X‘ Fytran(2), - A\ctual power losses of no-load run in a double-winding transformer «i» (kW);
AP,g,F,y,tmn(z)li - Actual power losses of short circuit in a double-winding transformer «i» (kW);

S; tran(2)max,i - L0ad of a double-winding transformer at the side of high voltage in an hour of maximum load in transformer “i” (kVA);
S;"y’tmn(z)’i — Rated load of a double-winding transformer “i”” at the side of high voltage (KVA);
r;tmn(z)'max'i — time of maximum electricity losses in a double-winding transformer (hous);

k,‘;y'tmn(z),i- unssymetry coefficient in electrical grids with zero wire,
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[i] — index, which corresponds to reconstructed or new double-winding transformer;
[P] — index, which corresponds to the project scenario;
[max] — index, which corresponds to maximum load;
[min] — index, which corresponds to minimum load;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period.

AP)I(JX,F,y,tran(2),i = AP)II(DX,P,y,tran(2),i ' KH;X,y,tran(Z),i

AP)’(’X,P,y,tmn(z),i - Rated power losses of no-load run in a double-winding transformer «i» (kW);
K n)I;X,y,tran(Z),i - Degradation factor of no-load run losses in a double-winding transformer “i”’;
[i] — index, which corresponds to reconstructed or new double-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period

APK3 Fytran(2),i — AP k3,P,y,tran(2),i Knxs Ly, tran(2),i
APK3 py,tran(2),i - Rated power losses of short circuit in a double-winding transformer «i» (kW);
K Hi’g,yltmn(z),l Degradation factor of short-circuit losses in a double-winding transformer “i”;

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period

pP

Jtran(2),max,i
SP _ 2y 2

Jgtran(2),max,i — P
Y @ COS(py,tran(z),i

P; tran(2)maxi — POWer of a double-winding transformer “i”” at the side of high voltage in an hour of maximum load (KW);

cos<p; tran(2),i - COsine of the angle between active and gross power in a double-winding transformer “i” ;

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period;

[ma

max] — index, which corresponds to maximum load;

P 2

Py,tran(z),min,i

pr ;
ytran(2)max,i

8760-TM
y tran(z) ; — 8760 + - tran(z)l . (1 _
14 ytran(2),i 2 y,tran(z),min,i
" 8760

=2

TP
ytran(2),max,i

Py,tran(z),max,i
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T},‘ftmm(z)'i — Annual number of hours of maximum power use in a double-winding transformer “i”” (hour);
24 y.tran(2)max,i — POWer of a double-winding transformer “i”” at the side of high voltage in an hour of maximum load (kW);
Py tran(2),min,i — POWer of a double-winding transformer “i” at the side of high voltage in an hour of minimum load (kW);
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
[max] — index, which corresponds to maximum load;
[min] — index, which corresponds to minimum load;
[y] — index which corresponds to the monltorlng period.
_ 135 eran(),it by tran)iHey tran(), Roy tran(2), Roy tran(2).i
knytran(2)1—3'(Py an(2),i ytran(2),i Py an(2),i 1+15 Roy an21_1.5_R;)3y anzz' (9)
IAytran(z)l By,tran(z),i+1C,y,tran(2) 1) bytran(2)i bytran(2)
I y,tran(2),i- Current of phase A in double-winding transformer “i”” (A);
IPy tran(2),i- Current of phase B in double-winding transformer “i” (A);
Icly,tmn(z),l Current of phase C in double-winding transformer “i” (A);
R(’; ytran(2),i - Resistance of zero wire of corresponding section in double-winding transformer “i” (Ohm);
ng ytran(2),i- Resistance of phase wire of corresponding section in double-winding transformer “i” (Ohm);
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
[y] index which corresponds to the monitoring period.
RO y.tran(2),i — ROn v tran(2),i Ly,tran(z),i (10)
RE y,tran(2),; — SPECIfic resistance of zero wire in double winding transformer «i» (Ohm/km);
Ly tran(2),i - Length of electricity transmission line (km);
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
P _ pP P
Rc[),y,tran(z),i - Rc])n,y,tran(z),i : Ly,tran(z),i (11)

Rgn'y,tmn(z),i - Specific resistance of phase wire in double-winding transformer “i” (Ohm/km);
L;tmn(z),i - Length of electricity transmission line (km);

[i] — index, which corresponds to reconstructed or new double-winding transformer;
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[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.

Electricity losses due to introduction of new or reconstruction of existing three-winding transformers that are implemented under the project
I P
I/ijtran(S) = Zi1=1 Wy,tran(S),il (12)

W; tran(3),i, — EI€ctricity losses in three-winding transformer «iy», in period «y» in the project scenario (ths. kwWh);

[i1] — iindex, which corresponds to reconstructed or new three-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[y] — index that corresponds to monitoring period.

P _
Wy,tran(3),i1 -
2

sP : sP ;
ytran(3.2), max,iy ytran(3.3),max,iq

P 2 2
S .
P P ytran(3.1),max,iy P P p P P
APxxFyiran()iy 87604 APs Fy tran(s iy < Tytrana)maxiy YA o Fytran(2)iy’ Ty, tran(3.2)max,iy TAPw Fy tran(s.3)iy” Ty tran(s.3),max,iy

sP . sP . sP .
T,y tran(3),iq T,y tran(3),iq T,ytran(3),iq

1000
(13)

AP)’(’X,FJ,,tmn(3)11-1 - Actual power losses of no-load run in a three-winding transformer «iy» (KW);
AP,f;'F,y'tmn(&l),ii— Actual power losses of short circuit in a three-winding transformer «iy», of high voltage (KW);
S; tran(3.1)max,i, — L0ad Of a three-winding transformer at the side of high voltage in an hour of maximum loads in transformer «ip» (kVA);
r}’,’,tmn(m),max,il — Time of maximum electricity losses for windings of high voltage in a three-winding transformer (hour);
AP,f;'F,y'tmn(glz)'il— Actual power losses of short circuit in a three-winding transformer «iy», of medium voltage (kW);
S; tran(3.2)max.i, — L0ad Of a three-winding transformer at the side of medium voltage in an hour of maximum loads in transformer «i» (kVA);
r}’,’,tmn(“),max,il - Time of maximum electricity losses for windings of medium voltage in a three-winding transformer (hour);
AP,g‘F,y,tmnes)’il— Actual power losses of short circuit in a three-winding transformer «i,», of low voltage (kW);
S; tran(3.3)max.i, — L0ad Of a three-winding transformer at the side of low voltage in an hour of maximum loads in transformer «i» (KVA);
r;tmnms),max,il - Time of maximum electricity losses for windings of low voltage in a three-winding transformer (hour);
Sﬁ‘y,mne)lil —nominal load of a three-winding transformer «iy» (KVA);

[i;] —iindex, which corresponds to reconstructed or new three-winding transformer;
[P] — index, which corresponds to the project scenario;
[max] — index that corresponds to maximum;
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[min] — index that corresponds to minimum;
[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[y] — index that corresponds to monitoring period.

P — P P
APXX,F,y,tran(3),1’1 - APXX,P,y,tran(s),il : KHXX,y,tran(S),il
AP)fX'P,y'tmn(g),i1 - Rated power losses of no-load run in a three-winding transformer «i» (KW);

K H)’;X,y,mn@),il - Degradation factor of no-load run losses in a three-winding transformer;

[i1] — iindex, which corresponds to reconstructed or new three-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[y] — index that corresponds to monitoring period.

P _ ApP TP
APKs,F,y,tTan(3.1),i1 - APKs,P,y,tran(3.1),i1 KHKs,y,tran(3),i1

P — ADP TP
APK3,F,y,trom(3.2),i1 - AP}cs,P,y,trom(3.2),i1 KHK3,y,tran(3),i1

P —_ ApP TP
APKs,F,y,tTan(3.3),i1 - APKs,P,y,tran(3.3),i1 KHKs,y,tran(3),i1

APF
APP
APP

K H’,;'y,tmn(g)'il - Degradation factor of short-circuit losses in a three-winding transformer;

[i1] — iindex, which corresponds to reconstructed or new three-winding transformer;
[P] — index, which corresponds to the project scenario;
[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;

[y] — index that corresponds to monitoring period.
P
SP _ Py,tran(s).max,i1
. i, — P
y,tran(3.1),max,i, cos@L an(a)iy
P
SP _ Py,tran(s).max,i1
. i, — P
y,tran(3.2),max,i, cos@Y 1 an(a )iy
P
SP _ Py,tran(3),max,i1
. i. = P
ytran(3.3),max,i; cos®Y tranayi,

P; tran(3)max,i, — Power of a three-winding transformer “i;” in an hour of maximum load (kW);
COS(p;,tran(S.l),il - Cosine of the angle between active and gross power in a three-winding transformer “i,”
cosqoj’jjmm(ghz),i1 - Cosine of the angle between active and gross power in a three-winding transformer “i;”

Cos<p;tmn(3.3),i1 - Cosine of the angle between active and gross power in a three-winding transformer “i,”
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s,y tran(3.1),i, -~ Rated power losses of short circuit in a three-winding transformer « iy» of high voltage (kW);
sp,y,tran(3.2)i, - Rated power losses of short circuit in a three-winding transformer « i;» of medium voltage (kW);
ws,P,y,tran(3.3)i, - Rated power losses of short circuit in a three-winding transformer « ip» of low voltage (kW);
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[i,] — iindex, which corresponds to reconstructed or new three-winding transformer;
[P] — index, which corresponds to the project scenario;
[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[y] — index that corresponds to monitoring period.
[max] — index that corresponds to maximum load.

_ P _ P _ M 8760— T tran(s) i1 P;tran(s),min,il 21
Ty,tran(?..l),max,il - Ty,tran(s.z),max,il - Ty,tran(3.3),max,i1 =2 Ty,tran(B),il — 8760 + M - 1- pP ] ( )

14 y.tran(3),iq g.tran(s),mln,Ll ytran(3),max,iq
8760 P

ytran(3),max,iq

pr

y tran(3),max,i,
Py tmn(3) min,i,— POWer of a three-winding transformer “11” in an hour of minimum load (kW);

Ty tran(3),i,~ Number of hours of maximum power use of windings of a three-winding transformer (hour);
i ] — iindex, which corresponds to reconstructed or new three-winding transformer;
| — index, which corresponds to the project scenario;
max] — index that corresponds to maximum;
min] — index that corresponds to minimum;
tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;

y] — index that corresponds to monitoring period.

— Power of a three-winding transformer “Z;” in an hour of maximum load (kW);

[
[P
[ma
[mi
[
[

Electricity losses due to introduction of new or reconstruction of existing wires of electricity transition lines, which are implemented under the project

W;line(l) = Zilzzl W;line(l),iz (22)
Wy‘f line(1),i, — Electricity losses caused by implementation of new or reconstruction of existing wires of electricity transmission lines, in period «y» in the
project scenario (ths. kWh);

[i,] — index that corresponds to a certain section of reconstructed ETL, that are considered as an element in the project;

[P] — index, which corresponds to the project scenario;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);

[y] —— index that corresponds to monitoring period.

P
'kn,y,line(l),iz

(23)

pP 2 gP . P .
WP _ ( yline(1),max,iz ) . L_gyline(1)max,iz "yline(1),max,iz
Jline(1),i, — P . P
Y (Wil Uy,line(1),max,i2 COS@y,line(l),iz 1000000
P
P

v line(1),max,i,~ POWer of ETL «iz» during maximum load (kW);
U;uneu),max,if Voltage of ETL «iy» during maximum load (kV);
cos<p§‘j'u-ne(1),i2 — Cosine of the angle between active and gross power in ETL,;

RL |y line(1)max,i,~ Resistance of phase wire in ETL (Ohm);
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— time of maximum electricity losses in ETL (hour);
— unsymmetry factor in electrical grids with zero wire;

P
y line(1),max,i,

kn Ly, line(1),i,

[i,] — index that corresponds to a certain section of reconstructed ETL;

[P] — index, which corresponds to the project scenario;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[max] — index, which corresponds to maximum load;

[min] — index, which corresponds to minimum load;

[y] index which corresponds to the monitoring period.

RP 1P

y,line(1),max,i,

(24)

L gy line(1),max,i, Rﬁy,line(l),max,iz
Rf v line(1);max,i, — SPECific resistance of phase wire in ETL (Ohm/km);
Ly line(1);max,i,— Length of ETL (km);

[i,] — index that corresponds to a certain section of reconstructed ETL;

[P] — index, which corresponds to the project scenario;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[y] — index which corresponds to the monitoring period.

8760-TM pP. o
2. T lme(1)l 8760 + - ylme(l) iy . (1 _ y,lme(l),mm,lz) (25)

P
14 yline(1),ip y,lme(l),min,iz Py,line(l),max,iz
' 8760

P
Ty line(1)max,i, —

pP .
yline(1)max,i,

PP

Vv line(1)max,i, ~ POWer that is transported by ETL «i» in an hour of maximum load (kW);
PP

Y line(1),min,i, — POWer that is transported by ETL «ip» in an hour of minimum load (kW);

T%me(l),iz — Annual number of hours of maximum active power use in ETL «i» (hour);

[i,] — index that corresponds to a certain section of reconstructed ETL;

[P] — index, which corresponds to the project scenario;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);

[max] — index, which corresponds to maximum;

[min] — index, which corresponds to minimum;

[y] — index which corresponds to the monltormg period.

k _ . IAylme(l) i +IB,y,lme(1),12 +IC,y,lme(1),lz 1 + 1. 5 (I))ylme(l) in _ 15 . Rg,y,line(l),iz (26)

nyline(1),i, — P 1P 1P
Ayline(1),iz " 'B,yline(1),iz " 'Cyline(1),i,

ij line(1),i, - Current of phase A of ETL «ip» (A);
4 yline(1)i, - current of phase B of ETL «i»» (A);
IC,y,llne(l),lZ Current of phase C of ETL «i» (A);

RP RP . .
L Y line(1),max,iy Lﬁf,y,lme(i),max,lz
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RS yline(1),i, - OPecific resistance of zero wire of corresponding section of ETL «i» (Ohm);
Rf_ 1y line(1),max,i,~ Resistance of phase wire of corresponding section of ETL «ip» (Ohm),

[i,] — index that corresponds to a certain section of reconstructed ETL;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(I)),y,line(l),iz = Rgn,y,line(l),iz ' Ll;l,line(l),iz (27)
R{)’n’ylme(l)’iz - Specific resistance of zero wire in ETL (Ohm / km);
L}J)l,line(l),iz - Length of electricity transmission line (km);
[i,] — index that corresponds to a certain section of reconstructed ETL;
[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
Electricity losses in insulation due to implementation of new or reconstruction of existing wires of cable electricity transmission lines which are
implemented under the project
I
W)fcable = Ziz=1 Wjﬁcable,Lg (28)
Wy‘f cable,i3 — Electricity losses in insulation due to implementation of new or reconstruction of existing wires of cable electricity transmission lines, in period
«y» in the project scenario (ths. kWh);
[i5] — index that corresponds to a certain section of reconstructed ETL;
[P] — - index, which corresponds to the project scenario;
[cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;
[y] — index which corresponds to the monitoring period.

P _ P P
Wy,cable,i3 = AWrI,F,y,Cable,i3 : Ly,cable,i3 (29)
AWF Fy,cable,i, — Actual specific losses of insulation of cable «iz» (ths. KWh/km);

L;eable,i?, — Length of cable electricity transmission line (km);

i;] — index that corresponds to a certain section of reconstructed ETL;

P] —— index, which corresponds to the project scenario;

cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;
y] — index which corresponds to the monitoring period.

e
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AW 1LF,y,cable,is AW n,P,y,cable,iz KHR ,y,cable,iz (30)
AW, ,cable,i; - Rated specific losses of insulation of cable «iz» (ths. KWh/km);
KTIE ,cable,i; - Degradation factor of cable insulation;
[i5] — index that corresponds to a certain section of reconstructed ETL;
[P] — - index, which corresponds to the project scenario;
[cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;
[y] — index which corresponds to the monitoring period.
Electricity losses due to replacement of defected insulators of ETL, which are implemented under the project
W;insul = 214—1 mesul,i4 (31)
ij msut — Electricity losses due to replacement of defected insulators of ETL, in period «y» in the project scenario (ths. kWh);
[insul] — index that corresponds implemented insulators at ETL;
[i,] — index that corresponds to voltage class and type of insulator that is implemented:;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
WP Jinsul,i 'leinsul,i
W;insul,i‘; = = 10400)/ + (32)
wp y.insuLi,~ Actual electricity losses in insulator (kWh per year);
Ny insuLi,— NUmber of replaced insulators (units);
[insul] — index that corresponds implemented insulators at ETL;
[i,] — index that corresponds to voltage class and type of insulator that is implemented;
[P] — index, which corresponds to the project scenario;
[y] index which corresponds to the monitoring period.
WF,y,msul,i4 = Wlf,y,insul,u KHRy insul,iy (33)

W,fy insuLi, - Rated electricity losses in insulator (kwWh);
KTE y,insul,i,~ Magnification factor of losses in insulator;

[insul] — index that corresponds implemented insulators at ETL;

[i4] — index that corresponds to voltage class and type of insulator that is implemented;
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.
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Electricity losses due to replacement of signalling lamps with emitting diode, which are implemented under the project
I
W;lamp = Ziz=1 W}flamp,is (34)
ij lamp,is - Electricity losses due to replacement of signalling lamps with emitting diodes, in period «y» in the project scenario (ths. kWh);
[lamp] — index that corresponds to replacement of signaling lamps with emitting diodes;
[is] — index, that corresponds to type of emitting diode that is implemented;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
Py amp,is" Ny lamp,is Tydamp.i
W;lamp,is — _ylampls ylg:)né’ ls “ylamp,ls (35)
P;lamp,is — Power of once signaling lamp or emitting diode (kW);
N3 1amp,i — Number of replaced signaling lamps (units);
T;,lamp,is — Operational period of signaling lamps (hour).
[lamp] — index that corresponds to replacement of signaling lamps with emitting diodes;
[is] — index, that corresponds to type of emitting diode that is implemented:;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
Electricity losses due to implementation of reactive power compensation devices at customers place, which are implemented under the project
I
Wyl,pcomp = Zi::1 W;comp,iﬁ (36)

Wy‘f comp,i — SPecific reduction of electricity losses due to implementation of reactive power compensation devices at customers place, in period «y» in the
project scenario (KWh/kVAr);

[comp] — index that corresponds to implementation of reactive power compensation device at customers place;

[ig] —index that corresponds to reactive power compensation device that is implemented:;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

W;comp,ié =0 (37)
[comp] — index that corresponds to implementation of reactive power compensation device at customers place;

[ig] —index that corresponds to reactive power compensation device that is implemented;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.
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Electricity losses due to electricity meters replacement, which are implemented under the project

Wy meter = Zi =1 Wy meter.i, (38)
ij meter - ElEctricity losses due to electricity meters replacement, in period «y» in the project scenario (ths. KWh);

W, ;meter’i7 _ N;meter,i7 'Ag,jiglg(t)er,h 'T;)}/),meter,i7 (39)

N;,’, meter,i,— Number of replaced meters (units);
Aﬁ,y,meter,i; Actual electricity losses per hour in one meter (kwWh);
T;,’, meter,i,~ Operational period of a meter per year (hour);

[meter] —index that corresponds to implemented meters;

[i,] — index that corresponds to voltage class and type of meter that is implemented;
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Ag,y,meter,t} = Ag,y,meter,t} : Kng,y,meter,b (40)
A,‘i,y,mete%— Rated electricity losses per hour in one meter (kWh);

K Hﬁly,mete%— Degradation factor of electrical characteristics of a meter;

[meter] —index that corresponds to implemented meters;

[i;] — index that corresponds to voltage class and type of meter that is implemented:;
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Electricity losses due to replacement of oil switches with vacuum and sulful hexafluoride switches, which are implemented under the project

P — vis P
Wy,switch - Zi8=1 Wy,switch,ig (41)

Wy‘f switcn - Electricity losses due to replacement of oil switches with vacuum and sulful hexafluoride switches, in period «y» in the project scenario (ths.
KWh);
N. P. T,

P P P
P _ Yyswitch,ig'fy,switch,ig ! y,switch,i
Wy,switch,i8 - . 1000 . . (42)
stwitch’is — Number of replaced switches (units.);
Py switch,i, - Rated power of switch (KW);

T; switch,iy — L€Ngh of operation of switch heating system (hour);
[switch] — index that corresponds to implemented switches;
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[ig] —— index that corresponds to voltage class and type of switch that is implemented;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

T;SWitCh,ig = Nc}i),y,switch,is 24 (43)
NS y,switch i — umber of days (of switch operation) with temperature below 5 °C (unts);

[switch] — index that corresponds to implemented switches;

[ig] — index that corresponds to voltage class and type of switch that is implemented,

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Electricity losses due to implementation of new or reconstruction of existing electric motors of power transformers blower cooling, which are
implemented under the project

P —_ v/ P
Wy,motors - Zi2=1 Wy,motors,i9 (44)
Wy motors - Electricity losses due to implementation of new or reconstruction of existing electric motors of power transformers blower cooling, in period «y»
in the project scenario (ths. KWh);
NP . .pP . .TP .
Wp = y,motors,ig © y,motors,ig *y,motors,iq 45)
y,motors,ig — 1000 (

N; motors,i, — Number of replaced or reconstructed electrical motors (units);
P; motors,i, - POWer of electrical motor (kW);

14
Ty,motors,ig
[motors]| — index that corresponds to implemented or reconstructed electrical motors;

[ig] — index that corresponds to voltage class and type of electric motor that is implemented;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

T;,motors,ig = Ntf,y,motors,ig 24 (46)
ch, ymotors,i, - Number of days (of electrical motor operation) with a temperature below 5 °C (units);

motors] — index that corresponds to implemented or reconstructed electrical motors;

[
[io] — index that corresponds to voltage class and type of electric motor that is implemented;
[
[

— Average number of operational hours of electrical motor per year;

P] — index, which corresponds to the project scenario;
y] — index which corresponds to the monitoring period.
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Electricity losses due to replacement or reconstruction of existing electricity lines with distributed load, which are implemented under the project
W)I/D,line(Z) = Ziiz =] WJI/),line(Z),ilo (47)
Wy’f line(2),i,, — B Electricity losses due to replacement of existing electricity lines with distributed load, in period «y» in the project scenario, (ths. kWh);

[i10] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load;

[y] — index which corresponds to the monitoring period.

Phase calculation of electricity losses for lines with distributed load

P APy lime(2)iro Tyline(z),i
we.. R f 1o Y, 410 (48)
y,line(2),i19 1000

AP;line(z),ilo— total power losses in line with distributed load per hour of maximum load (kWh);
T;,line(z),ilo - Number of hours of maximum lossed (hour);

[i10] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load;

[y] — index which corresponds to the monitoring period.

P —
APy time(2),i10 =

> 2, ) ,
(é,a.d, /me(z),ilo,(nzz)) ) a,dline(2),i10 ( 1; bod, line(2) iy g1 1) . R)(),b, Line()igg
( 1000 + Z ( y,a,d, line(2), l10,11) , ,a,d,line(2),i19 + Z” [( ,a,v,line(2),i1q, 11) y a,v, line(2), ir0 + 1000 +
2
( v.cd, Iin@(z)yi10,ﬂ=1) y,¢,d line(2),i1¢
(lpb d, line(2),i1¢, n) b d,line(2),i10 + Z (lpb v,line(2),i1o, n) b v, line(2),i10 + 1500 + Z ( . d, line(2).ing, n) yc dine)ing n
n;l( y,c,v,line(?),im,,,) . y,c,v, line(Q),lm) kny line(2),izg (49)

I;’ a.d, line(2).iyo,n=1 — CUIrent of section, phase A at hours of maximum load (A);

R; adline(2)i,, — Fesistance of section, phase A at hours of maximum loads (Ohm/km);

Iﬁa'd, line(2),i,,n — CUITENt Of section, phase A at hours of maximum load (A);

15 aw line(2),i,5,n — CUITENt OF branch, phase A at hours of maximum load (A);

R; a, line(2),i0,n — AVErage resistance of branch, phase A at hours of maximum loads (Ohm/km);
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1;’ b,d, line(2),iyo,n—1 — CUITENt Of section, phase B at hours of maximum load (A);
Ri b,a,line(2),i,, — resistance of section, phase B at hours of maximum loads (Ohm/km);
If, bd, line(2),iyo,n — CUITENt OF section, phase B at hours of maximum load (A);
15 by, line(2),i,0,n - CUTTENt OF branch, phase B at hours of maximum load (A);
Ri b, line(2),i,0,n - AVErage resistance of branch, phase B at hours of maximum loads (Ohm/km);
If, o, line(2),i;,n=1 — CUIrent of section, phase C at hours of maximum load (A);
R;), c.dline(2),i,, — Fesistance of section, phase C at hours of maximum loads (Ohm/km);
., line(2),i,,,n — CUITENt Of section, phase C at hours of maximum load (A);
1; e line(2),izo,n - CUITENt of branch, phase C at hours of maximum load (A);
R§ e, line(2),i,, - AVErage resistance of branch, phase C at hours of maximum loads (Ohm/km);
kﬁ,y,lme(z),im — unsymmetry factor.
by a.d, line@.iro(n=1) = by.ad, line(2).ir08 (50)
Jf a,d, line(2),i,4,6d4— CUrrent of the main area (at the outlet of a transformer) of phase wire of phase A (A);
R , z .

B n2) gy = e L (51)
R§ a,d line(2),iyo, droty - RESIStance of one kilometre of wire of corresponding mark of phase A (Ohm/km);
Lia,line(Q), i,, — Length of line with distributed load of phase A (km);
Ny’f a.d, line(2),i,, — NUmber of sections (branch connections) of phase A (units);
];,)a.d, line(2),iz0, 0 — éa,d, line(2),izo,(1-1) gja,v, line(2),i10,(11-1) (52)
Ija’d, line().izg(1-1) Current of a previous section, phase wire of phase A of a line with distributed load (A);
L, line().isg, (1)~ Current of branch, phase wire of phase A of a line with distributed load (A);

_ B o ine(isen
I;)D'a'v’lme(z)’im' & (R;a,v, ine@).i10* B anav, /me(z),im) 3)
U;f aw, line(?),izo, n Voltage of branch “n”, phase wire of phase A (kV);
R; aw, line(2).i, -~ AAVErage resistance of a branch, phase A (Ohm/km);
R; anav, line(2),i,, — L0 resistance of phase wire of phase A (kW);
U;)a,d, line(2),izo, n = Vad, line(2),io(m-1) [5a,d, line(2),iy0, 1" R;a,d, line(2),i10 (amsin > 1) (54)
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) ad, lineQ)isg (1)~ Voltage of a previous section, phase wire of phase A (kV);
15 a,d, line(2),i,, n— CUTENt of branch «n», phase wire of phase A (A);
Rﬁl ad, line(2),i,, — R€sistance of section, phase wire of phase A (Ohm);

Uﬁa,d, line(2).iqg, n=1 — U)lja,d, line(2),i1g, vh — [)Ija,d, line(2),i1g, n=1" R)I/),a,d, line(2),i1¢ (55)
Uﬁ ad, line(2),1,, v - VOItage at the entrance of the first section, phase wire of phase A (kV);
If,a,d, line(2),i,0, n=1 — CUITENt Of the first section, phase wire of phase A (A);

[i10] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load:;

y] — index which corresponds to the monitoring period,;

[y] —ind hich ds to th t d

[a] — index that corresponds to phaseA (ETL);

[n] — index that corresponds to number of section;

[d] — index that corresponds to calculation of section;

[v] — index that corresponds to calculation of branch.
ff b,d, line(2),iy0,(n=1) = v.b,d, line(2),i10.8d (56)
]5 b,d, line(2),i10,6d — Current of the main area (at the outlet of a transformer) of phase wire of phase B (A);

R ; A ;
]?P . ] — y,b,d /me(Z),)LlO, droty’ ™y, b, line(2),i19 57
v,b,d, line(2),i4¢ N){,b.d, i@ irg ( )
R; b,d line(2), iy, droty - RESIStance of one kilometre of wire of corresponding mark of phase B (Ohm/km);
L’;y biine(2),i,, — LENGth Of line with distributed load of phase B (km);
Nyf’ b,d, line(2),i,, — NUMber of sections (branch connections) of phase B (units);
Gjb,d, line(2).i10, 1 — [)I:,b,d, line(2),i10,(n-1) [)Izb,v, line(2),i4q,(n-1) (58)
J;Db A, line(2) 110, (1-1) Current of a previous section, phase wire of phase B of a line with distributed load (A);
lfb v, line(2).isg, (1-1) Current of branch, phase wire of phase B of a line with distributed load (A);
l{:b,v, line(2),i1q, n (59)

éjb,v,line(?),im:” = (Rp +R,

,b,v, line(2),i19 v, b,nav, line(2), ilo)
U;’ b, line(2),iye, n - VOItage of branch “n”, phase wire of phase B (kV);

R; b, line(2),i,, - FAVerage resistance of a branch, phase B (Ohm/km);

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

e ]
o "

Joint Implementation Supervisory Committee

Ri bnaw, line(2),i,, — L0d resistance of phase wire of phase B (kW);

U bt line(2) s, n = Uf b, line().is (1-1) By tine()ize, n* Robd, line(2),1y, (AMANT > 1)
Uf bod, line(2).ixg (1-1) " Voltage of a previous section, phase wire of phase B (kV)

. b,d, line(2),i,0, n - CUITENt of branch «n», phase wire of phase B (A);

bid, line(2),15, - RESIStance of section, phase wire of phase B (Ohm);

BT

Vb4, line(2),i10, n=1 — Uf,b,d, line(2),i10, vh ]}lz),b,d, line(2).iyg, n=1" RyD,b,d, line(2),i10
b, line(2),i50, vin - VOItage at the entrance of the first section, phase wire of phase B (kV);
h b,d, line(2),i,o, n=1 — CUrTENt of the first section, phase wire of phase B (A);
[i10] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load;

[y] — index which corresponds to the monitoring period;

[B] — index that corresponds to phaseB (ETL);

[n] — index that corresponds to number of section;

[d

[v

\USU

| — index that corresponds to calculation of section;

| — index that corresponds to calculation of branch.
@Dc d, line(2),i10,(n=1) = Y,c,d, line(2,),i19.8d
If od, line(2),i10,6d — Current of the main area (at the outlet of a transformer) of phase wire of phase C (A);
RP R; ¢,d line(2),iq g, droty’ Lﬁ/ c,line(2),i19

c,d, line(2),i,g — P
Y @, 10 Ny,C,d, line(2),i19

R; c.d line(2),iy,, droty -~ RESIStance of one kilometre of wire of corresponding mark of phase C (Ohm/km);

Li o line(2),i,, — Length of line with distributed load of phase C (km);

Nyf’ c.d, line(2),i,, — NUMber of sections (branch connections) of phase C (units);

]jc,d, line(2).i10, 1 — I;c,d, line(2),iyq,(n-1) Ijjc,v, line(2),i10,(1-1)

I;D,c,d, line(2). iy (1-1) Current of a previous section, phase wire of phase C of a line with distributed load (A);
I; e, line(2)ing (1-1) ~ Current of branch, phase wire of phase C of a line with distributed load (A);

£ i

_ y,cv,line(2),i19, n
v,cv,line(2),i19, 1 —
” ’ R)Ij,c,v, Iine(Z),i10+Rp

v, cnav, line(2), 110)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.

page 90

(60)

(61)

(62)

(63)

(64)

(65)



w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 e
. e ’

Joint Implementation Supervisory Committee page 91

Us o, line(2),is, n - VOItage of branch “n”, phase wire of phase C (kV);

R§ e, line(2),iy, - AAVETrage resistance of a branch, phase C (Ohm/km);
Y c.mav, line(2),is — LL0ad resistance of phase wire of phase C (kW);

%’%

e @iz n = Uy ed tne@ iz~ Medline@ivon” Rica )i, (A1AT>1) (66)

Uf o, line) iyo,(11) Load resistance of phase wire of phase C (kW);
A

o, line(2),i,o, n - CUrTent of branch «n», phase wire of phase C (A);
o, line(2).iy, - RRESIStance of section, phase wire of phase C (Ohm);

R,
U}Dcd line(2),iyg, n=1 = U;/)c d, line(2),iy0, vh — ]}}:cd line(2),iyg, n=1" R;Cd line(2),ir0 (67)
U;’ od, line(2).i,0, vin - VOItage at the entrance of the first section, phase wire of phase C (kV);

Jf od, line(2),i,o, n=1 — CUrrent of the first section, phase wire of phase C (A);
[i10] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[line(2)] — index, which corresponds to line with distributed load;
[y] — index which corresponds to the monitoring period;
[c] — index that corresponds to phase C (ETL);
[n] — index that corresponds to number of section;
[d] — index that corresponds to calculation of section;
[v] — index that corresponds to calculation of branch.
2P 2P Co42P ) RrRP . )
kp _ o ._Ayline@),iio T Byline(2),i10 " Cyline(2),iso -1+ 15 - oylme(z) 10 _ 15 - oyline(2),i10 (68)

ny,line(2),i;0 — P P P RrRY rRE . .
(IA yline(2),i1o +IB,y,line(2),i10 +IC,y,line(2),i10) by line()iio by line(2)iio

L5y tine(2),i,, — CUrTent of phase A ETL «izo» (A);

I5 3 line(2),i,, — CUrrent of phase B ETL «iio» (A);

I€ 5 tine(2),i,, — Current of phase C ETL «iyo» (A);

R{ yline(2)i;, — resistance of zero wire of corresponding section «iy» ETL (Ohm);
Rg'y,,ine(z)'im- resistance of phase wire of corresponding section «i;o» ETL (Ohm);
[i10] — index that corresponds to certain section of reconstructed ETL;

[line(2)] — index, which corresponds to line with distributed load;

[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.

P _ pP P
Ry line@)izo = Ronyline@)izo * Ly line@)iz (69)
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Rgn,y,”ne(z)lim - Specific resistance of zero wire of line with distributed load (Ohm/km);
LY tine2),i,, - Length of line with distributed load (km);

[i10] — index that corresponds to certain section of reconstructed ETL;

[line(2)] — index, which corresponds to line with distributed load;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(}g,y,line(z),ilo = Ré;n,y,line(z),ilo ' Ll;/,line(z),ilo
Rc’l;n,y,lim,(z),i10 - Specific resistance of phase wire of line with distributed load (Ohm/km);
L}J)l,line(z),ilo - Length of line with distributed load (km);
[i10] — index that corresponds to certain section of reconstructed ETL;
[line(2)] — index, which corresponds to line with distributed load;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
8760—Ty

M P
P = M line(2),i10 Py line(2)min iz
Ty line(2)maxizg = 2" I — 8760 + —; . <1 — —>

Jline(2),0 P P
Y @) 10 | yline(2)i10 Py,line(z),min,im Py,line(z),max,i10
8760 pP

yline(2),max,iqg

T;"’,”ne(z)'im - Annual number of hours of use of maximum active power of line with distributed load (hour);

P; line(2);maxi,, - TOWer that is transported by «i» (lines with distributed load) in an hour of maximum load (kW);
P; line(2);min,i,, - POWer that is transported by «i» (lines with distributed load) in an hour of minimum load (kW);
[i10] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load:;

[max] — index that corresponds to maximum;
[
[

min] — index that corresponds to minimum;
y] — index which corresponds to the monitoring period.

Calculation of electricity losses with the help of equivalent resistance of line with distributed load

2

PP . .
( yline(2),max,iig

P P
wP _ \Uyline(@)max,iso Py line(2),i1q
yline(2),iq9g — 1000

P; line(2);mazx,iy, — POWEr during maximum load (kW);

.RP kP 1P
ekv,y,line(2),i19 “nyline(2),i1g Ty,line(z),max,im
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U; line(2);max,i,, - Voltage at the entrance of line during maximum load (V);
COS¢§,1ine(z),i10 - Cosine of the angle between active and gross power during maximum load of line with distributed load;
Rﬁkv'y’,me(z)‘iw — equivalent resistance of electricity transmission line with distributed load (Ohm);
kﬁ,y,une(z),im — unsymmetry factor (for one phase branch is equal to 1);
T;line(z),max,iw — period of maximum losses in line with distributed load (hour).
[i10] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[line(2)] — index, which corresponds to line with distributed load;
[max] — index that corresponds to maximum;
[y] — index which corresponds to the monitoring period.
RP o 1.33pzl,y,line(z),ilo'kgu,y,line(z),ilo YN Pryline()izo Lnyline@)iz (73)
ekv,y,line(2),i1o 2P ] n=1 P ]
Lyline(2),i1 nyline(2),i19
1.33 — coefficient that accounts for systemic lowering of result of equivalent resistance calculation;
sz,y,zine(z),im — specific resistance of alluminium for lines with distributed load (Ohm-mm?%m);
kgu,y,,me(z)lim - Factor that accounts partial use of copper wires in lines with distributed load;
Pl) line(2),i,, - POWer at the entrance of electricity transmission line (KW);
PTi v line(2),iy, - POWer than runs in the section “n” (kW);
Fy yline(2),i,, — Section of wire of section n for lines with distributed load (mm?);
L}T)z,y,line(z),ilo - Length between the beginning of a line and point of consumer connection (m).
[i10] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[line(2)] — index, which corresponds to line with distributed load;
[y] — index which corresponds to the monitoring period.
Electricity losses due to implementation of new or reconstruction of existing branches, which are implemented under the project
W)f.branch: Ziﬁ:] W;brancb,in (74)

W;, branch,i,, — EI€ctricity losses due to implementation of new or reconstruction of existing branches, in period «y» in the project scenario (ths. kWh);
[i11] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
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[branch] — index that corresponds to new or reconstructed branches;
[y] — index which corresponds to the monitoring period.
2
< Pg,branch,max,in ) RP kP P
uP . .cosoP ] 'Ry branch,iy1 ®nybranchii, Ty branchmax,ii,

WD . _ y.branchmax,iqq ‘py,branch,Lll (75)

v,branchi;; — 1000
P;,)‘ branchmax,i,, - POWer that is transported by “i1;” (branch) in hour of maximum load (kW);
Uj’,’, branchmax,i,, - VOItage at the entrance of line during maximum load (V);
cos<p;bmmch,i11 - Cosine of the angle between active and gross power in branch during maximum load;

P - - - - - - .
R}, brancn,i,, — Resistance of branch of electricity transmission line (Ohm);
kﬁ,y,bmnch,iu — Unsymmetry factor (for one-phase branch is equal to 1);
T;,branch,max,ill — Duration of maximum losses in branches (hour).
[i;1] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[branch] — index that corresponds to new or reconstructed branches;
[max] — index that corresponds to maximum;
[y] — index which corresponds to the monitoring period.
Rp =1.33 pgl,y,branch,ill'kgu,y,branch,iu . ZN Prf,;branch,in'Lfl,y.bTanCh.in (76)

ekv,y,branch,i;; — - p2P ] n=1 P ]

Lybranch,iiq n,y,branch,iq1

1.33 - coefficient that accounts for systemic lowering of result of equivalent resistance calculation;

P - g - - - 2 .
PaLy branch,i,, - SPECific resistance of alluminium for branches (Ohm-mm®/m);
k‘c’u,y,bmnch,i11 - Factor that accounts partial use of copper wires in branches;
Pfy,bmnch,in - Power at the entrance of electricity transmission line (kW);
PTi y,branch,i,, - Power than runs in the section “n” for branches (kW);
Fr . pranchiy, - Section of wire of section n (mm?);
L*,’m,,bmnch,i11 - Length between the beginning of a line and point of consumer connection (m).
[i11] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[branch] — index that corresponds to new or reconstructed branches;
[y] — index which corresponds to the monitoring period.

P _ Iflgl,branch,ill +I§§/,branch,i11 +I£‘,1;7,brunch,i11 Rloa,y,branch,ill Rg,y,branch,ill
kn,y,branch,i11 - 2 ° 1 + 15 *-rF 15 > (77)

P
P P P . R :
(IA,y,branch,i11 *1g y branchyiy, 11 C,y,branch,ill) dybranchiig dybranchiig
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I%y branch,i,, - Current of phase A of ETL «iy» (A);

I§ y branchyi,, - Current of phase B of ETL «iyy» (A);

I¢ y branchi,, - Current of phase C of ETL «iy» (A);

RE ybranch,i,, — resistance of zero wire of corresponding section «iy;» ETL (Ohm);
Rqﬁ‘y’bmnch,iu— — resistance of phase wire of corresponding section «i;» ETL (Ohm);
[i11] — index that corresponds to certain scheme;

[branch] — index that corresponds to new or reconstructed branches;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(I)J,y,branch,ill = Rgn,y,branch,iu : LIJD/,branch,iu (78)
R{)’n,y,lmmchli11 - Specific resistance of zero wire of branch (Ohm/km);

LY pranch,i,, - Length of branches (km);

[i11] — index that corresponds to certain scheme;

[branch] — index that corresponds to new or reconstructed branches;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Rc}[;,y,branch,iu = R<Ii;11,y,b7"61nci1,1'11 : LI;,branch,in (79)
Rgn'y’bmnch'iu - Specific resistance of phase wire of branches (Ohm/km);

LY pranch,i,, - Length of branches (km);

[i11] — index that corresponds to certain scheme;

[branch] — index that corresponds to new or reconstructed branches;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

. y 8760—Ty branchiy, Py branchminis s
Ty,branch,max,i11 =2 Ty,branch,i11 — 8760 + M ] pP . 1- pP ] (80)
| _y.branch,i14 y,branchmin,iqq y,branchmax,i{q

I Py branchmaxis;

Ty’,‘{,mnch,in - Annual number of hours of maximum active power use in ETL «i» (hour);

Py branchmax,i,, - POWer that is transported by «i;y» (branch) in an hour of maximum load (kW);
P; branchmin,i,, -~ POWer that is transported by «i11» (branch) in an hour of minimum load (kW);
[i11] — index that corresponds to certain scheme;

[P] — index, which corresponds to the project scenario;
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branch] — index that corresponds to to new or reconstructed branches;
max| — index that corresponds to maximum;

min] — index that corresponds to minimum;

y] — index which corresponds to the monitoring period.

e lrre el

GHG emissions due to reconstruction of existing segments of electrical grids in period «y» in the project scenario

PEJF”,SQQW = Zﬁ;:l Zﬁ:l W;.n.(segm n).iqy EF (81)
W; n.(segmn).i,,~ EI€CtriCity losses in element n of the grid’s segment before reconstruction of the element that are estimated by means of calculated values of
the segment’s operating mode after the reconstruction (ths KWh);

EF — carbon dioxide emission factor (t CO,e/kWh);

[i12] — index that corresponds to certain scheme;

[segm n] — index of grid element belonging to the set of elements considered in the project, that identifies it in terms of methods of calculating energy losses
in the network elements identified in the project

[P] — index, which corresponds to the project scenario;

[n] — number of element of grid segment, that existed before reconstruction of segment in it;

[y] — index which corresponds to the monitoring period.

GHG emissions due to systemic effect from implementation of new or reconstruction of existing elements and segments of electrical grid that are
implemented under the project

PEjfl’,system = ;system - EF (82)

Wy system - Electricity losses due to systemic effect due to implementation of new and reconstruction of existing elements and segments of the electrical grid
in period «y» in the project scenario (ths. KWh);
EF — carbon dioxide emission factor (t CO,e/kWh);

[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
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D.1.1.3. Relevant data necessary for determining the baseline of anthropogenic emissions of greenhouse gases by sources within the
project boundary, and how such data will be collected and archived:

ID Number | Data variable Source of data Data unit Measured | Recording | Proportion | How will Comment
(Please use (m), frequency | of datato the data be
numbers to calculated be archived?
ease Cross- (©), monitored | (electronic/
referencing estimated paper)
to D.2.) (e)
Sty tran(2)i - Non'wingl Nameplate data of Onﬁe at n
16 | load of adouble-winding -\ equipment (kVA) e | beginming | 1000 | SleEtronic | oo e
transformer "i" on the side ginning ° | and paper pany
of high voltage of the forms
project
APgy Piy'tmn(z%'i - Rl’atzd le\lqaur?perﬁ)]lgrt]? data of Or{ﬁi at "
wer no- i
16.1 ESn ?n ; ‘:’,Soejb?e_v?ing?ng (kW) e beginning 100% Zlnegtgggg Company data
transformer «i» of Fhe forms
project
Kngx,y,tmn(z),i - Determined with the help of
Degradation factor of no- | «Report on scientific and
load run losses in a technical work «Evaluation In Determined
16.2 double-winding of gre_enhoudc,e g_asesd e annually | 100% eleé:tromc according to
transformer “i”’ emission reductions lue '_[o and paper company data
process losses reduction in forms
distribution grids of
Ukrainey»
APS Py.tran(2)i - Rated Nameplate data of dikcoBane
power losses of short equipment Once at In 3HAUCHHS, SKe
163 | Ceuitinadople (kW) e | be Err]l(relin 1o0v | lectronic |
. winding transformer «i» 9 g 0 and paper poTiAroMm
of the peaizarii
. forms .
project MIPOEKTHOI
IISUIBHOCTI
16.4 KTIZ, | ran(2)i - Determined with the help of e annually 100% In Determined
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Degradation factor of «Report on scientific and electronic | according to
short-circuit losses in a technical work «Evaluation and paper | company data
double-winding of greenhouse gases forms
transformer ““i” emission reductions due to
process losses reduction in
distribution grids of
Ukrainey»
Py tran(2)maxi — POwer of | To measure power at n
a double-winding transformer active power (kW) electronic
16.5 transformer “i”” at the side | Meters are used annually 100% and paper Company data
of high voltage in an hour forms
of maximum load
COSPY 1ran(2)i - COsine of | To measure cosine of the In
the angle between active | @ngle between active and electronic
16.6 and gross power in a gross power phase meter is annually 100% and paper Company data
-windi used
double Wlndlng forms
transformer «i»
Ty ram(z2); — Annual In
16.7 num_ber of hours of . (hour) annually 100% electronic Company data
maximum power use in and paper
transformer “i” forms
Py tran(2),min,; — POWer of | To measure power at n
16.8 transformer i’ at the side meters are used annually 100% and paper Company data
of high voltage in an hour forms
of minimum load
1}1’, y.tran(2),~ Current of To metasure culrrent t \ | in _
16.9 phase A in double- ammeter or galvanometer (A) annually 100% electronic Company data
winding transformer “i” are used anfd paper
orms
Ig’y’tmn(z)'i- Current of To measure culrrent R | In
16.10 phase B in double- ammeter or galvanometer (A) annually 100% electronic Company data
winding transformer “i” are used anfd paper
orms
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17 -C f To measure current
cytran(2),i urrent o In
phase C in double- ammeter or galvanometer (A) electronic
16.11 winding transformer “i” are used m annually 100% and paper Company data
forms
Ry, eran(2),; - SPecific | Nameplate data or If itis
resistance of zero wire in | Measurements with the help n impossible to
double-winding of ammeter of voltmeter electronic carry out
16.12 transformer “i”’ (Ohm/km) e/m annually 100% and paper | measurements
pap passport data
forms .
of equipment
are used
Ll;,mm(z),i - Length of Act of state acceptance In
electricity transmission commission on the electronic
16.13 line acceptance into operation of (km) m annually 100% and paner Company data
the completed construction fofmg
of a facility
Riny,erancz, - SPecific | Nameplate data or ~ Ifitis
resistance of phase wire in | Measurements with the help n impossible to
double-winding of ammeter of voltmeter ) carry out
16.14 transformer “i”” (Obm/lam) e/m annually 100% electronic | o asurements
and paper
f passport data
orms .
of equipment
are used
S}’y tran(3),i, - Nominal Nameplate data of Once at In
load of a three-winding equipment the electronic
17 transformer «ip» (kVA) e beginning 100% q Company data
of the anf Paper
project orms
AP}?X,MJmm(m1 - Rated | Nameplate data of Once at In
ower losses of no-load equipment the i
17.1 Eun in a three-winding (kW) e beginning 100% ZL?ESS; Company data
transformer «i;» of Fhe forms
project
17.2 KTIRx y ran(ai, - Determined with the help of e annually 100% In Determined
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Degradation factor of no- | «Report on scientific and electronic | according to
load run losses in a three- | technical work «Evaluation and paper | company data
winding transformer of greenhouse gases forms
emission reductions due to
process losses reduction in
distribution grids of
Ukrainey»
APIi’;'P’y’mln(a.m1 -Rated | Nameplate data of Once at n
power losses of short equipment the :
17.3 circuit in a three-winding (kW) beginning 100% Zlnedcgggé(; Company data
transformer «iy», of high of the forms
voltage project
APZ o tran(s2y,, - Rated | Nameplate data of Once at
power losses of short equipment the In
17.4 circuit in a three-winding (kW) beginning 100% electronic Company data
' transformer «iy», of of the and paper
medium voltage, project forms
nameplate
APZ o tran(a3y,, - Rated | Nameplate data of Once at n
power losses of short equipment the :
17.5 circuit in a three-winding (kW) beginning 100% g:}?gggg Company data
transformer «iy», of low of 'Fhe forms
voltage, nameplate project
Krlgsjylmm(”,i1 - Determined with the help of
Degradation factor of «Report on scientific and
17.6 three-winding transformer gree gi annually 100% according to
emission reductions due to and paper
L company data
process losses reduction in forms
distribution grids of
Ukraine»
P; tran(3)maxi, — POWer | To measure power at In
177 of a three-winding transformer active power (kW) annually 100% electronic Company data
transformer “i,” in an hour | Meters are used anfd paper
orms
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of maximum load
COS(p;tran(&l),il - Cosine | To measure cosine of the
of the angle between angle between active and In
i i ross power phase meter is i
17.8 Z‘iﬂffeacv?n%ﬁs; power in | 91055 POWETP annually | 100% g:ggggg; Company data
transformer “i;” of high forms
voltage
cos(p;tran(&z)’il - Cosine | To measure cosine of the
of the angle between angle between active and In
i i ross power phase meter is i
17.9 :Cttt:\r/:ea\?v?n%ri?fg power in 8sed P P annually 100% Zlnedcgggé(; Company data
transformer “i;” of forms
medium voltage
COS(pJIj,tran(B.B),il - Cosine | To measure cosine of the
of the angle between angle between active and In
i i ross power phase meter is i
17.10 | 20Hve 2 0foss power in e annually | 100% | SeSTRE | Company data
transformer “i;” of low forms
voltage
Py tran(3)mini,— POWer of ;I'o mfeasure potyver at In
-windi ransformer active power i
17.11 Z;?lgefinv‘r’l'enrd"‘??, | meters are used P (kW) annually | 100% :Legtgggg Company data
1
of minimum load forms
™ . _ Number of | Hour-based schedule of In
yeranC f a working day in a h I '
i ower o
1712 | hOUrS of e pover o 90 (hour) annually | 100% | 200 | Company data
winding transformer forms
P; line(1)max,i,— POWer of To measure power at
ETL «ip» during transformer active power In _
18 maximum load meters are used (kW) annually 1000 | Clectronic Company data
and paper
forms
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UL ine(1ymaxi,— Voltage | To measure voltage of ETL n
of ETL «i» during voltmeter is used V) electronic
18.1 maximum load m annually 100% Company data
and paper
forms
cos(p;”ne(l)’iz — Cosine To measure cosine of the In
angle between active and electronic
18.2 of the angle between ) m nnuall 100% mpanv dat
8 active and gross power in | 9ross power phase meter is annuatly 00% and paper Company data
ETL used forms
RE, line(ymaxi, — Nameplate data or  Ifitis
Specific resistance of measurements with the help In impossible to
phase wire in ETL of ammeter of voltmeter . carry out
18.3 (Ohmv/km) e/m annually 100% Zlne(;:trgné? measurements
fofmg passport data
of equipment
are used
Ll;,line(l),max,iz_ Length Act of_stzflte acciﬁtance In
of ETL commission on the .
18.4 acceptance into operation of (km) m annually 100% :Le(;:trgn:i Company data
the completed construction formes)
of a facility
Py lime(1)min,i, — POWer ;I'o mfeasure potwer at In
i ransformer active power i
18.5 Ezai 'izt;nﬁgﬁ:tg? by ETL meters are used (kW) m annually 100% :Legtgggg Company data
2
minimum load forms
TJI/\:Iline(l),iZ — piuna Hour-based sche_dule of _
Annual number of hours | Power of a working day in a In
of maximum active power | month hour electronic
18.6 use in ETL i (hour) m annually 100% and paper Company data
forms
P
18.7 L yiine(,i, - Currentof | To measure current (A) m annually | 100% In Company data
ammeter or galvanometer electronic
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phase A of ETL «i» are used and paper
forms
Ig,y,line(l),iz - Current of To measure current In _
18.8 phase B of ETL «i»» ammeter or galvanometer (A) m annually 100% electronic Company data
are used and paper
forms
I(}I),y,line(l),iz - Current of To measure current In _
18.9 phase C of ETL «i»» ammeter or galvanometer (A) m annually 100% electronic Company data
are used and paper
forms
Ry y.iine(1,i, - SPecific | Nameplate data or  Ifitis
resistance of zero wire in | measurements with the help In impossible to
ETL of ammeter of voltmeter ' carry out
18.10 (Ohnvkm) e/m annually 100% electronic measurements
and paper
forms passport data
of equipment
are used
Lf,mbl% - Length of Act of state acceptance In
electricity transmission commissionon the (km) electronic
19 line acceptance into operation of m annually 100% Company data
. and paper
the completed construction f
o orms
of a facility
AW,Ps , cable,i, - Rated Nameplate data of Once at In
specific losses of equipment ths. KWh the electronic
191 insulation of cable «is», ( ) e beginning | 100% | .y aner | COMPaNy data
nameplate of the forms
project
KR, cavlei, - Determined with the help of
Degradation factor Of «RepOI’t on SCientiﬁC and
cable insulation technical work «Evaluation In Determined
192 emisson reduction due o e | amually | 100% | SETEC | sccording o
L Pap company data
process losses reduction in forms

distribution grids of
Ukraine»
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mesuz,i; Number of Act of working technical In
replaced insulators commission on acceptance . .
20 into operation of (unit) annuall 100% electronic Company data
P y and paper pany
distribution electrical grids f pap
i orms
facilities
WPBiy,insul,i‘,, - Rated Nameplate data of Once at In
electricity losses in equipment the :
20.1 insulator, nameplate (kWh) beglnnlng 100% ::_]egtprca)gécr Company data
of the P
project orms
Kng,y,msuz,i; Determined with the help of
Magpnification factor of «Report on scientific and
losses in insulator technical work «Evaluation In Determined
process losses reduction in forms company data
distribution grids of
Ukrainey
Py lamp,is — POWer of on To measure power at In
21 signaling lanm or emitting transformer active power (kW) annually 100% electronic Company data
diode meters are used and paper
forms
Nfzamp i - Number of Act of working technical n
replaced Signa”ing |amps ?OmmISSIO_n on acceptance . .
21.1 into operation of (unit) annually | 100% e'egtm“'c Company data
distribution electrical grids anf paper
facilities orms
Ty 1amp,i, - Operational Hour-based schedule of In
912 period of signalling lamps | Power of a working day in a (hour) annually 100% electronic Company data
month and paper
forms
AWgsg, comp.i.~ SPecific | Nameplate data of Once at In
reduction of losses at equipment the 0 electronic
22.1 voltage of 038 KV, (KWIKVAr) beginning 100% and paper Company data
of the forms
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project
AW 50y compii - Nameplate data of Once at In
Specific reduction of equipment the electronic
Y of the anf paper
project orms
AWSE 1543 compii, - Nameplate data of Once at In
Specific reduction of equipment the electronic
22.3 losses at voltage of 35 — (KW/KVAT) beginning 100% and paper Company data
154 kv of the forr')miJ
project
Ny} meter,,,— Number of | Act of working technical In
rep|aced meters commission on acceptance . .
23 into operation of (unit) annually 100% Zlne(;:trgné? Company data
distribution electrical grids fofmg
facilities
Ty meter,i,— Operational Hour-based schedule of In
231 perlod Of a meter per year powel‘ Of a WOI‘kIng day Ina (Unlt) annua”y 100% e|eCtI’0nIC Company data
month and paper
forms
ARy meter,i,— Rated Nameplate data of Once at In
electricity losses per hour | €quipment the :
23.2 in one meter (kWh) beginning 100% electronic Company data
of the and paper
project forms
KR ) meter,i,- Determined with the help of
Degradation factor of «Report on scientific and
electrical characteristics of | technical work «Evaluation In Determined
93.3 a meter of greenhouse gases annuall 100% electronic according to
' emission reductions due to y and paper compan %ata
process losses reduction in forms pany
distribution grids of
Ukrainey
NE_ . _Numberof | Actof working technical (unit) In
y,switch,i .. 9
24 replaced S\SNitCheS commission on acceptance annually 100% electronic Company data
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into operation of and paper
distribution electrical grids forms
facilities
PJ cwiten,i, - Rated power | Nameplate data of Once at n
of a switch equipment the :
24.1 (kW) e beginning 100% electronic Company data
d
of the and paper
. forms
project
Nf,y,switch,ig - Number of | Data on meteorological In
days (of switches phenomena that were (unit) . electronic
24.2 operation) with 2 observed by a - m annually 100% and paper Company data
temperature below 5 °C meteorological station forms
Ny motors,i, — Number of | Act of working technical In
replaced or reconstructed | COMMIssion on acceptance i -
25 electrical motors into operation of (unit) m annually 100% electronic Company data
L . . and paper
distribution electrical grids P
B orms
facilities
Py motors,i, - Power ofa | To measure power at In
251 motor transformer active power (kW) m annually 100% electronic Company data
meters are used and paper
forms
Ngy motors,i, - Number of | Data on meteorological In
days (of electric motors phenomena that were (unit) o electronic
25.2 operation) with a observed b)_/ a - m annually 100% and paper Company data
temperature below 5 °C meteorological station forms
Rga,v, line(.isg ~ Average Nameplate data or - If i'[- is
resistance of a branch measurements with the help In impossible to
phase A per hour og of ammeter of voltmeter (Ohmv/km) electronic carry out
26 maximum load e/m annually 100% measurements
and paper
P passport data
orms .
of equipment
are used
RBb Ime(.1... - Average Nameplate data or In If itis
26.1 reys;islzéﬁlqéé ())'?; branch measurements with the help (Ohm/km) e/m annually 100% electronic | impossible to
of ammeter of voltmeter and paper carry out
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phase B, per hour of forms measurements
maximum load passport data
of equipment
are used
R} oo ine(2) 1y, - Average | Nameplate data or  Ifitis
resistance of a branch measurements with the help In impossible to
hase C, per hour of of ammeter of voltmeter i carry out
26.2 &aximump load (Ohnvkm) e/m annually 100% Zlneé:trgnécr measurements
forpmz passport data
of equipment
are used
Rf anav, line(2).i,, - Load To measure voltage of ETL In
y Uy s »l10 . -
26.3 resistance of phase wire of | OhMMEter is used (KW) m annually 10005 | lectronic Company data
phase A and paper
forms
Rﬁa,d line() iy, droty~ Nameplate data or _ If |t_ is
Resistance of one measurements with the help In impossible to
kilometre of wire of of ammeter of voltmeter (Ohm/km) electronic carry out
26.4 corresponding mark of e/m annually 100% and paper measurements
phase A forms passpo_rt data
of equipment
are used
B
Ly g tine(2).1,, — LENGth Of Act of_stgte acceptance In
line with distributed load | COmmission on the (km) electronic
26.5 of phase A acceptance into operation of m annually 100% and paner Company data
the completed construction fofmrs)
of a facility
Nyt,?a, d, line(2).1,, — NUmber | Act of working technitcal In
26.6 i ( into operation of (unit) m annuall 100% electronic Company data
connections) of phase A 110 oper ] ) y and paper pany
distribution electrical grids forms
facilities
lf,a, d, line(2)ixg, (141) To measure current *) In
26.7 Current of a previous ammeter or galvanometer m annually 100% | electronic | Company data
section, phase wire of are used and paper
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phase B of a line with forms
distributed load
Ufa,d, line Q) i1 (041) — To measure voltage of ETL In
voltage of the next branch | Voltmeter is used (kv) 0 electronic
26.8 «aw», phase wire of phase m annually 100% and paper Company data
A forms
Kad ineG)isg, Grep~ | T measure current o
Current of the next branch | v ISu (A) 0 electronic
26.9 «w», phase wire of phase m annually 100% and paper Company data
A forms
U;Dav line().ixa, n=N — To measure voltage of ETL In
, 4,v, sl10/, A= -
voltmeter is used i
26.10 Xﬁ;ﬁigfv.?i tot}eplﬁieb i (kv) m | annually | 100% :'necftgggéﬁ Company data
the time of maximum load forms
Rf bnaw, line(2).i, - L0 To measure Load resistance In
26.11 | resistance, phase wire of | at ETL ohmmeter is used (kW) m | annually | 1009 | SEEONC | compnany data
phase B and paper
forms
Rbedlme(Z)i droty - Nameplate data or Ifitis
Resistance of one measurements with the help In impossible to
kilometre of wire of of ammeter of voltmeter : carry out
26.12 corresponding mark of (Ohm/km) e/m annually 100% g:]egtggg; measurements
phase B forms passport data
of equipment
are used
L3 ine(2),i,, — LENGth of | Act of state acceptance In
line with distributed load | COMMission onthe (km) electronic
26.13 of phase B acceptance into operation of m annually 100% Company data
p . and paper
the completed construction forms
of a facility
N)fb,d, line(2).ig — Number | Act of_W(_)rking technical _ In _
26.14 of sections (branch commission on acceptance (unit) m annually 100% electronic Company data
connections) of phase B into operation of and paper
istribution electrical grids orms
distribution electrical grid f
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facilities
fo bod, line(2) iy, (141) To measure current In
26.15 section, phase wire of are used ) m annually 100% and paper Company data
phase B of line with forms
distributed load
Ufb,d, line(2).iyo (141) ~ To measure voltage of ETL In
Voltage of the next branch | voltmeter is used (kV) electronic
26.16 m annuall 100% Company data
«ny», phase wire of phase y and paper pany
B forms
Fratmieari e o ot -
Vi (A) electronic
26.17 | currentof the next branch m annuall 100% Company data
«n», phase wire of phase | are used y and paper pany
B forms
U;va line(2).isg, =N - To measure voltage of ETL In
,0,V, yL10, = -
Voltage of the last branch, | Voltmeter is used (KV) electronic
26.18 phase wire of phase B in m annually 100% and paper Company data
the time of manimum forms
loads
R; enav, line(2),i,, - 02 To measure Load resistance In
26.19 | resistance of phase wire of | & ETL ohmmeter is used (KW) m | annually | 100% | S1ECUONC | connany data
phase C and paper
forms
R)lic,d line(2). sy, droty ~ Nameplate data or _ If itis
Resistance of one measurements with the help In impossible to
kilometre of wire of of ammeter of voltmeter (Ohmy/km) electronic carry out
26.20 corresponding mark of e/m annually 100% and paper measurements
phase C forms passport data
of equipment
are used
Lﬁ,c,line(Z),ilo — Length of Act of_stgte acceptance In
26.21 line with distributed load | commission on the (km) m annually 100% electronic Company data
of phase C acceptance into operation of and paper
the completed construction forms
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of a facility
Nfc,d, line(2).izg Number | Act of_W(_)rking technical In
distribution electrical grids P Pap
faciliti orms
acilities
]}’fc‘ A, line(). iy, (n+1) — To measure current n
26.23 section, phase wire of are used (4) annually 100% and paper Company data
phase C of line with forms
distributed load
Ufc,d, line@).ing (141) — ToI measure voltglge of ETL In
voltmeter is use i
26.24 | Voltage of the next branch (V) annually 1000 | Electronic Company data
«n», phase wire of phase and paper
C forms
N M, e
26.25 | currentof the next branch q g (4) annually 1000 | Electronic Company data
«n», phase wire of phase | are use and paper
C forms
UL o, line(2).izg, n=N— To measure voltage of ETL n
Voltage of the last branch, | voltmeter is used (KV) electronic
26.26 phase wire of phase Cin annually 100% and paper Company data
the time of manimum forms
loads
L’;y'”ne(z)’im -Currentof | To metasure culrrent t \ | in _
26.27 | phase A Of ETL «io» ammeter or galvanometer (A) annually | 100% | $€9OMC 1 company data
are used and paper
forms
1§’y’”ne(2)'ilo - Current of | To measure current In _
26.28 phase B of ETL «iy» ammeter or galvanometer (A) annually 100% electronic Company data
are used and paper
forms
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Igy‘”ne(z)'iw -Currentof | To metasure culrrent t In
hase C of ETL «ii» ammeter or galvanometer .
26.29 P 0 are used (A) m annually 100% :Legtgggg Company data
forms
Rbny tine(2).i,, - SPecific | Nameplate data or  Ifitis
line with distributed load | ©f ammeter of voltmeter (Ohmy/km) electronic carry out
26.30 e/m annually 100% and paner measurements
fofmg passport data
of equipment
are used
LIJJ/,line(Z),ilo - Length of Act of_stgte acceptance In
Iine Wlth dlSt”buted |0ad Comm|SS|On- on the i (km) electronic
26.31 acceptance into operation of m annually 100% and paper Company data
the completed construction foerFs)
of a facility
Rgn,y,lme(z),iw - Specific | Nameplate data or Ifits
resistance of phase wire of | Measurements with the help In impossible to
line with distributed load | ©f ammeter of voltmeter : carry out
26.32 (Ohm/km) e/m annually 100% ZLegtrgnécr; measurements
fofmrs) passport data
of equipment
are used
™ . - Annual Hour-based schedule of In
ine@io f a working day in a | '
ower o
26.33 num_ber of hogrs of use of | P th 9 day (hour) m annually 100% electronic Company data
maximum active power of | Mon and paper
line with distributed load forms
PJI:line(Z),max,ilo - Power ;I’o mfeasure potwer at (k ) | In
that is transported by ETL | transtormer active power W electronic
2634 | LS hoﬂr of y meters are used m annually | 100% | - aper Company data
maximum load forms
P, JI/::line(Z),min.ilo - Power To measure power at (KW) In
26.35 | that is transported by ETL | transformer active power m annually 100% | electronic | Company data
«i» in an hour of meters are used and paper
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minimum load forms
U; line(2)max,iyg - Voltage | To measure voltage of ETL In _
26.36 at the entrance of line voltmeter is used (kV) annually 100% electronic Company data
during maximum load and paper
forms
COS(p;line(Z),im - Cosine To measure cosine of the |
26.37 active and gross power gross power phase meter is annually 100% :nec? gggécr Company data
during maximum load of | Used forms
line with distributed load
pﬁl_’y,lme(z),im - Spe§ific Nameplate data of Onﬁe at In
resistance of aluminium | equipment , the electronic
26.38 for line with distributed (Ohm-mm*/m) beginning 100% and paper Company data
load of the forms
project
kguy line(2),iyg - Factor Determined with the help of
that accounts partial use of | «Report on scientific and
copper wires technical work «Evaluation In
of greenhouse gases 0 electronic
26.39 emission reductions due to annually 100% and paper Company data
process losses reduction in forms
distribution grids of
Ukrainey»
pl"’y’”ne(z)'im - Power at To measure power at In _
26.40 the entrance of electricity | transformer active power (kw) annually 100% electronic Company data
transmission line meters are used and paper
forms
p};’,y’lme(z)lim - Power than | To measure power at In
26.41 runs in the section “n” transformer active power (kw) annually 100% electronic Company data
meters are used and paper
forms
ng’”ne(z),im — section of Nameplate data of , Once at In _
26.42 | wire of section n for line | equipment (mm°) the 100% | electronic Company data
with distributed load beginning and paper
of the forms
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project
Lﬁ,y,une(z),im - Length Act of state acceptance In
between the beginning of | commission on the (km) electronic
26.43 a line and point of acceptance into operation of annually 100% and paper Company data
consumer connection the completed construction forms
of a facility
Py branchmaxiy; ” Power | To mfeasure power at oW | In
97 during maximum load transformer active power (kW) annually 100% electronic Company data
meters are used and paper
forms
Uy pranchmaz,iy, - ToI measure voltgge of ETL " | In
27.1 Voltage at the entrance of | VOItMEter Is use (kV) annually | 1000 | SECUONC | o nany data
line during maximum load anfd paper
orms
COS®Y pranch,i,, - Cosine | To measure cosine of the In
of the angle between angle between active and . electronic
27.2 active and gross power gross power phase meter is annually 100% and paper Company data
during maximum load used forms
PE. brancniy, - Specific | Nameplate data of Once at n
resistance of aluminium | equipment , the electronic
27.3 for branches (Ohm-mm“/m) beginning |  100% and paper Company data
of the P
project orms
K,y branch,i,, - Factor Determined with the help of
that accounts partial use of | «Report on scientific and
copper wires technical work «Evaluation In
process losses reduction in forms
distribution grids of
Ukraine»
Py branch,i,, - POWer at To mfeasure power at oW | In
975 the entrance Of electricity | transformer active power (kW) annually 100% electronic Company data
transmission line meters are used and paper
forms

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

w S ’l
Joint Implementation Supervisory Committee page 114
Py branchiy, - POWer ;I'o mfeasure pot\{ver at " | In
than runs in the section ransrormer active power w electronic
27.6 o meters are used m annually 100% and paper Company data
forms
F2 . branch,i,, — section of | Nameplate data of Once at n
wire of section n for equipment 2 the -
27.7 branches (mm’) e beginning 100% electronic Company data
of the and paper
project forms
Lﬁ,y,bmnch,iu - Length Act of_stzflte acceptance In
between the beginning of | commission on the (m) electronic
27.8 a line and point of acceptance into operation of m annually 100% and paner Company data
consumer connection the completed construction f pap
S orms
of a facility
14y branch,i,, - Current of | To measure current In
979 phase A of ETL «i1» ammeter or galvanometer (A) m annually 100% electronic Company data
are used and paper
forms
IE y branch,i,, - Currentof | To measure current In
2710 phase B of ETL «iy» ammeter or galvanometer (A) m annually 100% electronic Company data
are used and paper
forms
Iy branch,i,, - Currentof | To metasure culrrent t \ | in _
27.11 phase C of ETL «iy» ammeter or galvanometer (4) m annually 100% ClectIoniC |- ~ompany data
are used and paper
forms
Ry pranch,i,, - SPecific | Nameplate data or ~Ifitis
resistance of zero wire of | Measurements with the help In impossible to
branches of ammeter of voltmeter . carry out
27.12 (Ohnv/km) e/m annually 100% Zlneé:trgnéc; measurements
Pap passport data
forms

of equipment
are used

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

w L
1 e "
Joint Implementation Supervisory Committee page 115
L};,branch,ill - Length of Act of_stgte acceptance In
electricity transmission commission onthe (m) electronic
27.13 line of branches acceptance into operation of m annually 100% and paner Company data
the completed construction foPmFs)
of a facility
RE . branch,i,, - SPecific | Nameplate data or Ifitis
branches of ammeter of voltmeter . carry out
27.14 (Ohnvkm) e/m annually 100% :Ineé:trgn:i measurements
fofmg passport data
of equipment
are used
Ty branchi,, - Annual Hour-based schedule of In
ower of a working day in a i
2715 | e oo O ver | month 90 (hou) m | amnually | 100% | 250N | Company data
use in ETL «i» forms
p}f”branch’min’in - Power ;I'o mfeasure pot\{ver at In
i ransformer active power i
27.16 tr;ati:]s;LaEZ%?r;?cd by ETL meters are used P (kW) m annually 100% :Legtgggg Company data
«D»
minimum load forms
wEi - Determined with the help of
y.n.(segmmn).i,
Electricity losses in calculated values of
element n of the grid’s segmetz_nt of ths gr;:j )
operating mode after its
segment be_fore r(fconstrgction (ths. kwh) eleci?onic
28 g?g%r:esr:{l:ﬁgf Qrg]:egt]iemated m annually 100% and paper Company data
by means of calculated forms
values of the segment’s
operating mode after the
reconstruction
W Volumeof | To messue ety
29 elegtrcllcilt){’(]:jons?lmed n (ths. kwh) m annually | 100% Zne;tggg(le(rf Company data
period “y” by a
consumers connected to forms
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grids of voltage class with
index n (net
consumption), in the
project scenario (ths.
kwh)
AWY. ()1 etemmn - Departmental reporting
Reduction of electricity | form 1B-TVE DAEK
losses due to introductions «IStru_C“_lre Ofdbalance of In
of new or reconstruction | €lectricity and process (ths. kwh) 0 electronic
29.1 of existing elements of losses of electricity for annually 100% and paper Company data
electrical grids in period | fransmission via electrical forms
(1 +(y-1)), in the project | grids”
scenario (ths. kWwh).
AW s stemn Reduction of | Departmental reporting
electricity losses due to form 1B-TVE DAEK
introductions of new or «Structure of balance of In
reconstruction of existing | electricity and process (ths. kwh) 0 electronic
292 | slements of electrical losses of electricity for annually | 100% | g paper | COMPany data
grids in period "y", in the | transmission via electrical forms
project scenario (ths. grids”
kwh).
AWE 3y segmm - Departmental reporting
Reduction of electricity | form 1B-TVE DAEK
losses due to introductions | «Structure of balance of
of new or reconstruction | €lectricity and process
ofexising seqments of | emision via eectrica n
electrical grids in perio i
293 | y-1". in the project grids” (ths. kWwh) annually | 100% Zﬁ’gggg Company data
scenario (ths. KwWh). forms
29.4 AW,/ segmn - Reduction of | Departmental reporting (ths. kwWh) annually 100% In Company data
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electricity losses due to form 1B-TVE DAEK electronic
introductions of new or «Structure of balance of and paper
reconstruction of existing | electricity and process forms
segments of electrical losses of electricity for
grids in period "y", in the | transmission via electrical
project scenario (ths. grids”
kwh).
K;;Lystem,m - electricity Determined vv_ith 'gh_e help of
losses factor in grids of «Report on scientific and
voltage class with index m technical work «Evaluation In
29.5 | (without losses in of greenhouse gases annually | 100% | SICUONC | comnany data
transformers) for period y, | emission reductions due to and paper
in the project scenario process losses reduction in forms
distribution grids of
Ukrainex»
P,Tn/m . i i
K, ssiom - electricity Determined with the help of
losses factor in «Report on scientific and
transformer for period y, tefchmcaawork «Evaluation
that takes place due to its 2mgi];§ieonn ?ggﬁg?jﬁ; due to In
conversion from grids of L 0 electronic
29.6 voltage class with indext | Process losses reduction in annually | 100% |y paper | Company data
in arids of voltage distribution grids of forms
n Ing g Ukraine»
class with index m , here
n ~m
Wy istemmyp — electricity | Nameplate data of
losses on no-load runin | €quipment
transformer for period y, Once at In
that takes place due to its the electronic
29.7 conversion from grids of (thS kWh) beglnnlng 100% and paper Company data
voltage class with indext of the forms
n in grids of voltage project

class with index m , here
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n - m

29.8

PTn
Wy'system'm - o0csr

Volume of electricity that
outflew in period «y»
from transformer for its
consumption in the grid of
voltage class with index
m, after its conversion
from voltage networks
with index n, here

>
"M inthe project
scenario (ths. kWh)

To measure volume of
electricity electric meter is
used

(ths. KWh)

annually

100%

In
electronic
and paper

forms

Company data

29.9

Wy systemm - Volume of
electricity, which has to
be transfered in period y
to the grids of voltage
class with the index m for
all consumers connected
to them (gross
consumption), in the
project scenario (ths.
kWh)

To measure volume of
electricity electric meter is
used

(ths. KWh)

annually

100%

In
electronic
and paper

forms

Company data

29.10

Wy ystemm - Volume of
electricity that is received
in period y from external
suppliers in a grid of
regional power
distribution company for
voltage class with index
m, with the exception of
electricity that was
transported through the
grid for external

To measure volume of
electricity electric meter is
used

(ths. KWh)

annually

100%

In
electronic
and paper

forms

Company data
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consumers, in the project
scenario (ths. kwWh)
Wsystemm - Volume of | To measure volume of
electricity, which has to electricity electric meter is
be transfered in period used
«y» to grids of voltage In
class with index «m» for (ths. kWh) electronic
29.11 all consumers connected annually 100% and paper Company data
to them (gross forms
consumption), in the
baseline scenario (ths.
kWh)
Wy system0.3s - Volume | To measure volume of
of electricity, which has to | electricity electric meter is
be transfered in period used In
«y» to grids of voltage .
29.12 clyass ngth index «n»gfor (ths. kw) annually 100% :Le(;:trgn; Company data
all consumers connected fofmg
to them (gross
consumption), in the
project scenario (ths. kW)
(EF) - Carbon dioxide Officially approved values If data
emission factor (t for Ukrainian energy approved at the
CO4/kWh) system national level
In is absent data
30 (t COe/kWh) annually | 100% Z:ij’gggg foken from
forms Assessment of
new
calculation of
CEF™® or

% http://ji.unfecc.int/UserManagement/FileStorage/46JW2K L36KMOGEMIOPHDTQF6DVI514
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ERUPT> will
be used

D.1.1.4. Description of formulas used to estimate baseline emissions (for each gas, source etc.; emissions in units of CO2 equivalent):

BE;? = BE;ielem + BEjlisegm + BEjlzg,system (75)
BEﬁelem - GHG emissions in the absence of the introduction of new or reconstruction of existing elements of the power grid in period “y” of the baseline
scenario (tCOy);

BEﬁsegm - GHG emissions in the absence of the reconstruction of existing segments of the power grid in period “y” of the baseline scenario (tCO,);

BEy, ystem - GHG emissions due to systemic effects in the absence of the introduction of new or reconstruction of existing elements, as well as segments of
the power grid in period "y" of the baseline scenario (t COy);

[B] — index, which corresponds to the baseline scenario;

elem] — index, which corresponds to electricity transmission lines;

segm] — index, which corresponds to segments of power grid;

system] — index, which corresponds to systemic effect;

y] — index, that corresponds to monitoring period.

[
[
[
[

GHG emissions in the absence of the introduction of new or reconstruction of existing elements of the power grid in the baseline scenario

— B B B B B B
BEjllg,elem - (Wy,tran(z) + Wy,tran(3) + Wy,line(l) + Wﬁcable + Wy,insul + Wﬁlamp + VVyl.gcomp + W;?,meter + Wy,switch + WyBimotors + Wy,line(z) +
Wibranch) - EF (84)

ijtran(z) - Electricity losses in the absence of the introduction of new or reconstruction of existing double-winding transformers, in period "y", of the

baseline scenario (ths. kwWh);

Wfltmn@) - Electricity losses in the absence of the introduction of new or reconstruction of existing three-winding transformers, in period "y", of the baseline

scenario (ths. kWh);

WyB,une(1) — Electricity losses in the absence of the introduction of new or reconstruction of existing wires of electricity transmission lines in period "y" of the

baseline scenario (ths. kwh);

WyB,came' Electricity losses in insulation in the absence of the introduction introduction of new or reconstruction of existing wires of electricity transmission

lines in period "y", of the baseline scenario (ths. kwWh);

> http://ji.unfecc.int/CallForinputs/BaselineSettingMonitoring/ERUPT/index.html
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Wﬁmsu, - Electricity losses in the absence of the replacement of defected insulators of electricity transmission lines, in period "y" of the baseline scenario
(ths. KWh);

Wy’f’,amp - Electricity losses in the absence of the replacement of signaling lamps with light emittind diodes, in period "y" of the baseline scenario (ths. kwh);
Wy',gcomp - Electricity losses in the absence of the implementation of reactive power compensation devices at consumer’s place, in period «y» in the baseline

scenario (ths. kwWh.);

Wﬁmem - Electricity losses in the absence of the replacement of electric meters, in period "y" of the baseline scenario (kWh);

Wfswitch - Electricity losses in the absence of the replacement of oil switches with vacuum and sulful hexafluoride switches, in period «y» in the baseline
scenario (ths. kWh);

Wy motors - Electricity losses in the absence of replacement or reconstruction of existing electric motors of power transformers blower cooling, in period «y»
in the baseline scenario (ths. kwh);

W)f,me(z) - Electricity losses in the absence of the replacement or reconstruction of existing electricity lines with distributed load, in period «y» in the
baseline scenario (ths. kwh);

Wﬁbmmh - Electricity losses in the absence of the implementation of new or reconstruction of existing branches, in period «y» in the baseline scenario (ths.
kwh);

EF — carbon dioxide emission factor (t CO,e/kWh);

[B] — index, which corresponds to the baseline scenario;

[v] — monitoring period.

Electricity losses in the absence of the introduction of new or reconstruction of existing double-winding transforemers in the baseline scenario

Wﬁtrun(z) = Zil=1 ijtran(z),i (85)
thmn(z)li — electricity losses in a double-winding transformer i in period "y" of the baseline scenario (ths. kWh);

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[B] — index, which corresponds to the baseline scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index that corresponds to monitoring period.

P 2
Sy,tran(2),max,i
AP}?X,F,y,tran(z),i'8760'+APIg,F,y,tran(2),i'( J;Pran s 'T;tran(z),max,i'krl;,y,tran(z),i
WP = T,y tran(2),i
ytran(2),i — 1000
APS, ;. ytran(2),i - Actual power losses of no-load run in a double-winding transformer «i» (kW);

APKB;,F,y,tran(Z),i - Actual power losses of short circuit in a double-winding transformer «i» (kW);

S; tran(2)max,i - L0ad of a double-winding transformer at the side of high voltage in an hour of maximum load in transformer “i” (kVA);

(86)
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Sﬁ,y’mn(z)‘i - Rated load of a double-winding transformer “i”” at the side of high voltage (KVA);
TJI/),tran(Z),max,i - time of maximum electricity losses in a double-winding transformer (hous);
kﬁ,y'tmn(z)‘i— unssymetry coefficient in electrical grids with zero wire;
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[B] — index, which corresponds to the baseline scenario;
[P] — index, which corresponds to the project scenario;
[max] — index, which corresponds to maximum load;
[min] — index, which corresponds to minimum load;
[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period.
B _ B B
APXX,F,y,tran(Z),i - APXX,P,y,tran(Z),i ' KHXX,y,tran(Z),i (87)
APfX,P,y,tmn(z),i - Rated power losses of no-load run in a double-winding transformer «i» (kW);
K Hfngy,tmn(z),i - Degradation factor of no-load run losses in a double-winding transformer “i”’;
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[B] — index, which corresponds to the baseline scenario;
[tran(2)] — index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period
B B B
APKa,F,y,tran(Z),i = API<3,P,y,tran(2),i ' KHK3,y,tran(2),i (88)

AP,f;'P,y,tmn(z)'i - Rated power losses of short circuit in a double-winding transformer «i» (kW);
K H’,f&y,tmn(z)'i - Degradation factor of short-circuit losses in a double-winding transformer “i”;
[i] — index, which corresponds to reconstructed or new double-winding transformer;

[B] — index, which corresponds to the baseline scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[y] — index which corresponds to the monitoring period

P

Py tran(z),max,i
SP L= Y, = , s (89)
ytran(2),max,i cos@D 11 ana)

P;: tran(2)max,i — POWer of a double-winding transformer “i”” at the side of high voltage in an hour of maximum load (kW);
COS(p;,tran(Z),i - Cosine of the angle between active and gross power in a double-winding transformer “i”’;

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
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[y] — index which corresponds to the monitoring period;
[max] — index, which corresponds to maximum load;
8760-TM ; P -\
tran(2), tran(2)min,
T;,tran(z),max,i =2 lefljltran(z),i — 8760 + M - yt;ﬁn = — (1 - W) (90)
14 ytran(2),i ytran(2),min,i ytran(2)max,i
8760 pP .
ytran(2z) max,i
T},‘ftmm(z)'i — Annual number of hours of maximum power use in a double-winding transformer “i”” (hour);
PJ',), tran(2),max,i — POWer of a double-winding transformer “i” at the side of high voltage in an hour of maximum load (kW);
P; tran(2)min,i — POWer of a double-winding transformer “i” at the side of high voltage in an hour of minimum load (kW);
[i] — index, which corresponds to reconstructed or new double-winding transformer;
[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;
[max] — index, which corresponds to maximum load;
[min] — index, which corresponds to minimum load;
[y] — index which corresponds to the monitoring period.
P Iflp tran(2) i+II.Z?P tran(2) i+IéP tran(2),i ROP tran(2),i ROP tran(2),i
knytrancz)i = 3 2. L= s -1+ 1.5 pX—=22 — 1,5 Ao (91)

(Hhy.ran,i* 1y erancit ey eranci) Royeran(ai Ry tran@)i

Iiy’tran(z)’i- Current of phase A in double-winding transformer “i”” (A);

Ig’y’tmn(z)'i- Current of phase B in double-winding transformer “i” (A);

Ig’y’tmn(z)’i- Current of phase C in double-winding transformer “i” (A);

R{; ytran(2),i - Resistance of zero wire of corresponding section in double-winding transformer “i” (Ohm);
ng'y,mn(z),i— Resistance of phase wire of corresponding section in double-winding transformer “i” (Ohm);
[i] — index, which corresponds to reconstructed or new double-winding transformer;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(I)J,y,tran(z),i = Rgn,y,tran(z),i : LI;/,tran(Z),i (92)
Rgn,ymn(z)i — specific resistance of zero wire in double winding transformer «» (Ohm/km);

L;tmn(z),i - Length of electricity transmission line (km);

[i] — index, which corresponds to reconstructed or new double-winding transformer;

tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;

[
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
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P _ pP P

Rcl),y,tran(z),i - Rcl)n,y,tran(z),i : Ly,tran(z),i (93)

Rgn'y,mn(z)’i - Specific resistance of phase wire in double-winding transformer “i” (Ohm/km);
L;,tran(z),i - Length of electricity transmission line (km);

[i] — index, which corresponds to reconstructed or new double-winding transformer;

[tran(2)]- index which corresponds to reconstruction or replacement of a double-winding transformer;
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of introduction of new or reconstruction of existing three-winding transformers that are implemented in the baseline
scenario

— vy B
W}?tran@) - Z:ii=1 Wy,tran(3),i1 (94)
Wf’tmn@),il — Electricity losses in three-winding transformer «iy», in period «y» in the baseline scenario (ths. kWh);

[i;] — index, which corresponds to reconstructed or new three-winding transformer;
[B] — index, which corresponds to the baseline scenario;
[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[y] — index that corresponds to monitoring period.

B —
Wy,tran(3),i1 -
2

P p 2 P 2
S : S : S :
B B ytran(3.1),max,iq P B y.tran(3.2), max,iq P B y,tran(3.3),max,iq P
AI')XX,F,y,tra.n(3),1'1 '8760+APK3,F,y,tran(3.1),i1 ( SP 'Ty,tran(3.1),max,i1 +APK3,F,y,tran(3.2),i1' SP 'Ty,tran(3.2),max,i1 +APK3,F,y,tran(3.3),i1' P 'Ty,tran(3.3),max,i1
T,y tran(3),i1 T,y tran(3),iq T,y tran(3),i1

1000
(95)

AP,’?X'F'y,“,a,,L(3),1-1 - Actual power losses of no-load run in a three-winding transformer «i» (KW);
AP,g'F,y'tmn(&l),ii— Actual power losses of short circuit in a three-winding transformer «iy», of high voltage (KW);
S; tran(3.1),max,i, — L0ad of a three-winding transformer at the side of high voltage in an hour of maximum loads in transformer «iy» (KVA);
T§,tran(3.1),max,i1 — Time of maximum electricity losses for windings of high voltage in a three-winding transformer (hour);
APIg'F,y'tmn(glz)'il— Actual power losses of short circuit in a three-winding transformer «i,», of medium voltage (kW);
S; tran(3.2)max,i, — L0ad of a three-winding transformer at the side of medium voltage in an hour of maximum loads in transformer «ip» (KVA);
r;tmn(“),max,il - Time of maximum electricity losses for windings of medium voltage in a three-winding transformer (hour);
APIf;'F,y'tmnG,g),ii— Actual power losses of short circuit in a three-winding transformer «iy», of low voltage (KW);
S; tran(3.3)max.i, — L0ad Of a three-winding transformer at the side of low voltage in an hour of maximum loads in transformer «iy» (KVA);
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r;mn(gs),maxlil - Time of maximum electricity losses for windings of low voltage in a three-winding transformer (hour);

Sﬁ,y’mn(s)‘il —Nominal load of a three-winding transformer «i;» (KVA);

i;] — index, which corresponds to reconstructed or new three-winding transformer;

B] — index, which corresponds to the baseline scenario;

P] —index, which corresponds to the project scenario;

max] — index that corresponds to maximum;

min] — index that corresponds to minimum;

tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;

[y] — index that corresponds to monitoring period.

— e e

B — B B
APXX,F,y,tran(3),i1 = APXX,P,y,tTan(S),il : KHXX,y,tran(3),i1 (96)
AP,?X,P,y,tmnG),il - Rated power losses of no-load run in a three-winding transformer «iy» (kW);
K Hfngy,tmn@),il - Degradation factor of no-load run losses in a three-winding transformer;

[i,] —index, which corresponds to reconstructed or new three-winding transformer;

[B] — index, which corresponds to the baseline scenario;

[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;

[y] — index that corresponds to monitoring period.

APE = AP5 - KnE (97)

k3,F,ytran(3.1),i, k3,P,y,tran(3.1),i; k3,y,tran(3),i,
APE = AP5 - KnE (98)
B _ B B
APKs,F,y,tran(3.3),i1 - AP}cs,P,y,trum(3.3),i1 ' KHK3,y,tran(3),i1 (99)
k3,P,y,tran(3.1),i;
APB - Rated power losses of short circuit in a three-winding transformer « i;» of medium voltage (kW);
AP,@JP,y,tmnGS),il - Rated power losses of short circuit in a three-winding transformer « i;» of low voltage (kW);
k3,y,tran(3),i,
[i;] — index, which corresponds to reconstructed or new three-winding transformer;
[
[P] — index, which corresponds to the project scenario;
[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[
SP _ Pgl;,tran(s),max,il (100)
y
P _ P)Ila,tran(3),max,i1
S} = 2OREmArh (101)

k3,F,ytran(3.2),i, k3,P,y,tran(3.2),i; k3,y,tran(3),i,
APE - Rated power losses of short circuit in a three-winding transformer « i;» of high voltage (kW);
k3,P,y,tran(3.2),i;
KnE - Degradation factor of short-circuit losses in a three-winding transformer;
iy
B] — index, which corresponds to the baseline scenario;
y] — index that corresponds to monitoring period.
jtran(3.1),max,i; — COS(p;tran(S.l),il
jtran(3.2),max,iq COS@;,tran(s.z),il
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P ;
SP __ ‘Tytran(d)max,iy

y,tran(3.3),max,i; —

(102)

COS(p_’)}; tran(3.3),i1

P;‘ tran(3)max,i, — POWer of a three-winding transformer “i;” in an hour of maximum load (kW);

cos<p;tmn(3.1)'l - Cosine of the angle between active and gross power in a three-winding transformer “i;” of high voltage;
cos<p;tmn(3.2)'l - Cosine of the angle between active and gross power in a three-winding transformer “i;” of medium voltage;
cos<p§ tran(3.3),i, - COsine of the angle between active and gross power in a three-winding transformer “i;” of low voltage;

[i,] — iindex, which corresponds to reconstructed or new three-winding transformer;

[P] — index, which corresponds to the project scenario;

[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;

[y] — index that corresponds to monitoring period.

[max] — index that corresponds to maximum load.

PP

_ Dyran@minty ) (103)

Pytran(s).max,i1

8760— ™
_ P _ P —.TM _ tran(3) i .
Ty,tran(3.1),max,i1 - Ty,tran(3.2),max,i1 - Ty,tran(3.3),max,i1 =2 Ty,tran(3),i1 8760 + M T (1
14 y.tran(3),iq y,tran(s),mm,tl
8760

P;tran(s),max,il
PJ',), tran(3)max,i,~ POWer of a three-winding transformer “i;” in an hour of maximum load (kW);

p? mm(3) min,i,~ POWer of a three-winding transformer *#,” in an hour of minimum load (kW);

Ty tran(3),i,~ Number of hours of maximum power use of wmdlngs of a three-winding transformer (hour);
[i1] — iindex, which corresponds to reconstructed or new three-winding transformer;

[tran(3)] — index which corresponds to reconstruction or replacement of a three-winding transformer;
[P] — index, which corresponds to the project scenario;

[max] — index that corresponds to maximum;

[min] — index that corresponds to minimum;

[y] — index that corresponds to monitoring period.

Electricity losses in the absence of introduction of new or reconstruction of existing wires of electricity transition lines, in the baseline scenario

I/Vjﬁg:line(l) Z12—1 lme(l) iy (104)
WyB,une(n,lz Electricity losses caused by implementation of new or reconstruction of existing wires of electricity transmission lines, in period «y» in the
baseline scenario (ths. kwh);

[i,] — index that corresponds to a certain section of reconstructed ETL, that are considered as an element in the project;

[B] — index, which corresponds to the baseline scenario;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);

[y] — index that corresponds to monitoring period.
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P 2 pB P kP .
WB _ Py,line(l).max,iz . L_g yline(1)max,iz yline(1),max,i; "“nyline(1),iy
yline(1),i; — \yP . ._-cospl . . 1000000

yline(1),max,i, yline(1),iy

P; line(1);max,i,~ POWer of ETL «i;» during maximum load (kW);

UJ',’, line(1),max,i,— Voltage of ETL «i»» during maximum load (kV);

COS¢§,1ine(1),iz — Cosine of the angle between active and gross power in ETL;

Rg o line()maxiy,” Resistance of phase wire in ETL (Ohm);

(105)

r}’,’_”ne(l),max,iz — time of maximum electricity losses in ETL (hour);

k,‘;y,”ne(l),iz — unsymmetry factor in electrical grids with zero wire;

i,] — index that corresponds to a certain section of reconstructed ETL;

B] — index, which corresponds to the baseline scenario;

P] — index, which corresponds to the project scenario;

line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
max] — index, which corresponds to maximum load;

min] — index, which corresponds to minimum load;

[y] — index which corresponds to the monitoring period.

e e e

Rgf,y,line(l),max,iz = R])‘B,y,line(l),max,iz ' Lg,line(l),max,iz (106)
Rﬁy,une(n,max,iz — Specific resistance of phase wire in ETL (Ohm/km);
LB — Length of ETL (km);

y,line(1),max,i,
[i,] — index that corresponds to a certain section of reconstructed ETL;
[B] — index, which corresponds to the baseline scenario;
[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[

y] — index which corresponds to the monitoring period.

M
8760—Ty

P
P M Jline(1),ip Py,line(l),min,i2
P =2.TM . — 8760+ -(1——) (107)

y'llne(l)’max’lz y'llne(l)’lz , gl/{line(l),iz P;line(l),min,iz P;line(l),max,iz
8760

pP .
y.line(1) max,i,

PJ’Z line(1);max,i, — POWer that is transported by ETL «i» in an hour of maximum load (kW);

P;“ne(l),mm,iz — Power that is transported by ETL «ip» in an hour of minimum load (kW);

T%inem),iz — Annual number of hours of maximum active power use in ETL «i,» (hour);

[i,] — index that corresponds to a certain section of reconstructed ETL;
[P] — index, which corresponds to the project scenario;

[max] — index, which corresponds to maximum;

[min] — index, which corresponds to minimum;
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[y] — index which corresponds to the monitoring period.

p 1350 (1), +55 i (1), +125 10 (1), Ry 1t (i Ry 1 (i
_ yline(1),in Wy line(1),ip Wy line(1),in y.line(1),ip pline(1),ip
kn,y,line(l),iz =9 1+ 15— — - 15— (108)

+1° RL 1 RB ; .
Y ine(1),max,iy L_f,y,lme(1),max,12

P
(IA,y,line(l) iz "'Byyline(1),iz ' 'Cyline(1), 12)
]P
A

yline(1),i, - current of phase A of ETL «ix» (A);

1§ line(1),i, - Current of phase B of ETL «io» (A);

Igy line(1),i, - Current of phase C of ETL «io» (A);

Ry yline(1),i, - SPecific resistance of zero wire of corresponding section of ETL «iz» (Ohm);
RLi v line(1)maxiy” Resistance of phase wire of corresponding section of ETL «i»» (Ohm);

[i,] — index that corresponds to a certain section of reconstructed ETL;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(I)J,y,line(l),iz = Rgn,y,line(l),iz ' LI;/,line(l),iz (109)

Rgn,y,”ne(l),iz - Specific resistance of zero wire in ETL (Ohm / km);

Lf, line(1),i, - Length of electricity transmission line (km);

[i,] — index that corresponds to a certain section of reconstructed ETL;

[line(1)] — index that corresponds to reconstructed ETL of voltage 3, 6, 10, 35, 110 and 154 (kV);
[P

[

+1F

] — index, which corresponds to the project scenario;
y] — index which corresponds to the monitoring period.

Electricity losses in insulation in the absence of implementation of new or reconstruction of existing wires of cable electricity transmission lines in the
baseline scenario

W)Ecable = 213_1 WBcable,i3 (110)
Wﬁcable,lg Electricity losses in insulation in the absence of implementation of new or reconstruction of existing wires of cable electricity transmission lines,
in period «y» in the baseline scenario (ths. kwh);

[i5] — index that corresponds to a certain section of reconstructed ETL;

[B] — index, which corresponds to the baseline scenario;

[cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;

[y] — index which corresponds to the monitoring period.

Wy cable,iz AW n,Fy,cable,is Lg,cable,i_,, (111)

AW S, y.cable,i; — Actual specific losses of insulation of cable «i» (ths. KWh/km);
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L’f,mble’i3 - Length of cable electricity transmission line (km);

[i5] — index that corresponds to a certain section of reconstructed ETL;

[B] — index, which corresponds to the baseline scenario;

[cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;
[y] — index which corresponds to the monitoring period.

B — B B
AVV11,F,y,cable,i3 - AVV11,P,y,cable,i3 : KHR,y,cable,i3
AW,2s , cable,i, - Rated specific losses of insulation of cable «i» (ths. kWh/km);
K Hﬁ,ylcable,is - Degradation factor of cable insulation;

[i5] — index that corresponds to a certain section of reconstructed ETL;

[B] — index, which corresponds to the baseline scenario;

[cable] — index that corresponds to reconstruction or replacement of cable electricity transmission line;
[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of replacement of defected insulators of ETL, in the baseline scenario

B _ vl B
Wy,insul - Zi4=1 Wy,insul,i4

Wy’f’insul — Electricity losses in the absence of replacement of defected insulators of ETL, in period «y» in the baseline scenario (ths. kwh);

[insul] — index that corresponds implemented insulators at ETL;

[i4] — index that corresponds to voltage class and type of insulator that is implemented,;
[B] — index, which corresponds to the baseline scenario;

[y] — index which corresponds to the monitoring period.

B
N yinsulis

B
WB _ WF.y.insul,i4'
yinsul,iy, — 1000

Wﬁy,msul,i4— Actual electricity losses in insulator (kWh per year);

mesul'h— number of replaced insulators (units);
[insul] — index that corresponds implemented insulators at ETL;

[i,] — index that corresponds to voltage class and type of insulator that is implemented:;
[B] — index, which corresponds to the baseline scenario;

[y] — index which corresponds to the monitoring period.

ngy,insul,izl = WPB,y,insul,i4 * Kng,y,insul,l};

W}ﬁy'insum - Rated electricity losses in insulator (kwWh);

K ng,y,msum- Magnification factor of losses in insulator;
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[insul] — index that corresponds implemented insulators at ETL;

[i,] — index that corresponds to voltage class and type of insulator that is implemented:;

[B] — index, which corresponds to the baseline scenario;

[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of replacement of signalling lamps with emitting diode, which are in the baseline scenario

Wﬁlamp = le—1 WBlamp,is (116)

Wy’f’lamms - Electricity losses in the absence of replacement of signalling lamps with emitting diodes, in period «y» in the baseline scenario (ths. kwh);
[lamp] — index that corresponds to replacement of signaling lamps with emitting diodes;
[is] — index, that corresponds to type of emitting diode that is implemented:;
[B] — index, which corresponds to the baseline scenario;
[y] — index which corresponds to the monitoring period.
B P)?,lamp,is'Ng,lamp,is'T;lamp,is
Wy,lamp,i5 = 1000 (117)
Pf,zamp,is — Power of once signaling lamp or emitting diode (kW);
Nf,zamp,is — Number of replaced signaling lamps (units);
Ty 1amp,i, — Operational period of signaling lamps (hour);
[lamp] — index that corresponds to replacement of signaling lamps with emitting diodes;
[is] — index, that corresponds to type of emitting diode that is implemented;
[B] — index, which corresponds to the baseline scenario;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of implementation of reactive power compensation devices at customers place, in the baseline scenario

WyBcomp = 216—1 chomp is (118)
wampl — Specific reduction of electricity losses in the absence of implementation of reactive power compensation devices at customers place, in period
«y» in the baseline scenario (KWh/KVAr);

[comp] — index that corresponds to implementation of reactive power compensation device at customers place;

[ig] —index that corresponds to reactive power compensation device that is implemented:;

[B] — index, which corresponds to the baseline scenario;
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[y] — index which corresponds to the monitoring period.

W}fcomp,ié = AW£38,y,comp,i6 + AVVGB—ZO,y,comp,iG + AVVSBS—154,y,comp,i6 (119)
AW(fs&y,comp,is— specific reduction of losses at voltage of 0,38 kV (kW/kVAr);

AWGB_ZO,ylwmp,ié - specific reduction of losses at voltage of 6-20 kV (KW/kVAr);

AW?f’g_154,y,w,,mi6 - specific reduction of losses at voltage of 35-154 kV (kW/kVAr);

[comp] — index that corresponds to implementation of reactive power compensation device at customers place;
[ig] —index that corresponds to reactive power compensation device that is implemented;

[B] — index, which corresponds to the baseline scenario;

[y] — index which corresponds to the monitoring period.

AW(?—ZO,y,comp,iﬁ =0 (120)
AW3E§5—154,y,co*mp,i6 =0 (121)

Electricity losses in the absence of electricity meters replacement, in the baseline scenario

B — v/ B
Wy,meter - Zi;:l Wy,meter,i7 (122)
Wy meter - Electricity losses in the absence of electricity meters replacement, in period «y» in the baseline scenario (ths. kWh);
WB _ Ng.meter.h 'Ag,y.meter.h'T;meter,h 123
y,meter,i;, — 1000 ( )

Nf’meter,h— Number of replaced meters (units);

A,‘?’y,mete%- Actual electricity losses per hour in one meter (kwWh);

T;," meter,i,— Operational period of a meter per year (hour);

[meter] —index that corresponds to implemented meters;

[i;] — index that corresponds to voltage class and type of meter that is implemented:;
[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Ag,y,meter,b = Ag,y,meter,b : Kng,y,meter,b (124)
A‘}?’y,metem; Rated electricity losses per hour in one meter (kWh);

K ng,y,mete%- Degradation factor of electrical characteristics of a meter;

[meter] —index that corresponds to implemented meters;
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[i-] — index that corresponds to voltage class and type of meter that is implemented:;
[B] — index, which corresponds to the baseline scenario;
[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of replacement of oil switches with vacuum and sulful hexafluoride switches, in the baseline scenario

Wy switch — Z ] Wy switch,ig (125)

Wy switch Electr|C|ty losses in the absence of replacement of oil switches with vacuum and sulful hexafluoride switches, in period «y» in the baseline

scenario (ths. kWh);
NB . . .pB . . .TP . .
W y.switch,ig "y switch,ig ' y,switch,ig 126)
y,switch, ls - 1000 (

Nﬁswitch,ig — Number of replaced switches (units.);
Py switch,i, - Rated power of switch (KW);
T? y.switch,i — L€ngh of operation of switch heating system (hour);

[swwch] index that corresponds to implemented switches;

[ig] —— index that corresponds to voltage class and type of switch that is implemented;
[B] — index, which corresponds to the baseline scenario;
[P
[

] — index, which corresponds to the project scenario;
y] — index which corresponds to the monitoring period.
Tj}l),switch,ig = Ng,y,switch,is - 24 (127)
ny switch,iy - NUMber of days (of switches operation) with temperature below 5 °C (unts);
[switch] — index that corresponds to implemented switches;
[ig] —— index that corresponds to voltage class and type of switch that is implemented;
[P] — index, which corresponds to the project scenario;
[B] — index, which corresponds to the baseline scenario;
[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of implementation of new or reconstruction of existing electric motors of power transformers blower cooling, in the
baseline scenario

— B
Wﬁmotors - 219—1 Wy motors,iqg (128)
Wﬁmotors - Electricity losses in the absence of implementation of new or reconstruction of existing electric motors of power transformers blower cooling, in
period «y» in the baseline scenario (ths. kWh);
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NB, tors.ig"Pymotors.io Tymotorsi

Wy mOtOTS 19 — y,motors,lg y‘rj?:lgol)o‘r's lg “y,motors,lg (129)

Nﬁmotors,ig — Number of replaced or reconstructed electrical motors (units);
B H .
Py motors,i, - POwer of electrical motor (kW);

p . . .
Ty motors, is — Average number of operational hours of electrical motor per year;

[motors] — index that corresponds to implemented or reconstructed electrical motors;

[ig] — index that corresponds to voltage class and type of electric motor that is implemented,;

[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

T;motors ig — Nclig,y,motors,i9 - 24 (130)
NB 'vmotors,i, - NUumber of days (of electric motors operation) with a temperature below 5 °C (units);
[motors] — index that corresponds to implemented or reconstructed electrical motors;

[ig] — index that corresponds to voltage class and type of electric motor that is implemented;

[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Electricity losses in the absence of replacement or reconstruction of existing electricity lines with distributed load, in the baseline scenario

wh wh . , 131
iy , 1o
y,line(2) — Z o=1""y.line(2),i ( )

WyB,une(Z),im — B Electricity losses in the absence of replacement of existing electricity lines of 0.35 kV with distributed load, in period «y» in the baseline
scenario (ths. kWh);

[i10] — index that corresponds to certain scheme;

[B] — index, which corresponds to the baseline scenario;

[line(2)] — index, which corresponds to line with distributed load:;

[y] — index which corresponds to the monitoring period.

B Ap)l/;line(z)i 'Tpline(z) max,i
W2E,. ) — ) 10 Y, ; 110 (132)
y.line(2),i10 1000

Apfune(z)i - total power losses in line with distributed load per hour of maximum load (kwWh);
) 10
T;line(z)i - Number of hours of maximum lossed (hour);

’ t10
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B —
APy,line(z),im -

2 2
((’yB,a,d, lme(Z),ilo,(n:I)) R} o dine(2), 0 Z ( ) " Z ( ) n (éfb,d, zme(z),im,,,:]) -R)lib,d,lme(Z),ilo n
1000 n=1\"*y,a,d, line(2),i19,n y a,d line(2),i1q n=1\"y,av,line(2),iyg,n , y a,v, line(2),i1o 1000
(4 )
v.c,d, line(2),i19,n=1 'y,c,d line(2),i1¢ 7C
11 ](le d, line(2),i1o, 11) b d,line(2),i1o + Zn I(]Bb v,line(2),i,q, 11) b v, line(2),i19 + + z:1121( ,¢,d, line(2),iq, 11) yC d,line(2),i1o +
1000
( v,.cv,line(2),i4o, 11) y ¢, line(2), 110) kn y,line(2),i1o (133)
If,a,d, line(2),i,,n=n — CUITENt of section, phase A at hours of maximum load (A);
Rﬁ adline(2)i,, — Fesistance of section, phase A at hours of maximum loads (Ohm/km);

%

ly ad, line(2).iyo,n — CUITENt OF section, phase A at hours of maximum load (A);
Jfaﬂ, line(2),iyo,i— CUITENt of branch, phase A at hours of maximum load (A);
— average resistance of branch, phase A at hours of maximum loads (Ohm/km);

Rf b,d,line(2),i resistance of section, phase B at hours of maximum loads (Ohm/km);

If bd, line(2),iyo,n — CUITENt OF section, phase B at hours of maximum load (A);

b line(2),i,0,n -~ CUTTENt OF branch, phase B at hours of maximum load (A);

b, line(2).i,, -~ AVerage resistance of branch, phase B at hours of maximum loads (Ohm/km);
d, line(2),i,,n=n— CUITENt OF section, phase C at hours of maximum load (A);

Rg c.diine(2),i,,~ F€Sistance of section, phase C at hours of maximum loads (Ohm/km);

Ifc,d line(2).i,5,n — CUTENt OF section, phase C at hours of maximum load (A);

]B

v, line(2),i,0,n - CUTTENt OF branch, phase C at hours of maximum load (A);

Rg e, line(2),i, - AVErage resistance of branch, phase C at hours of maximum loads (Ohm/km);
Ky tine(2),i,, — Unsymmetry factor.
0 -
= [B _ y,av,liyg.i5, n=N (134)
D ho =) e bro (= N) (R)fia,v, line(2),i19 +R)€a nav, line(2), 110)

—ny—current of the last branch, phase wire of phase A (A);
_n— Voltage of the last branch, phase wire of phase A (kV);
- load resistance, phase wire of phase A (kW);

_ Rf,a,d line(2),i10, dmty'l’B

RB yv,a,line(2),i19
SR VTCY (135)
v.a,d, line(2),i1q ND od, ine@).irg

a,v, line(2),iqq,(n

%\é}g k’};

v,a,v, line(2),i1q,

y,anav, line(2),iq
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R;P a,d line(2),iyo, droty - RESIStance of one kilometre of wire of corresponding mark of phase A (Ohm/km);

I v, line(2).iy, — LENGth Of line with distributed load of phase A (km);
N Ba d, line(2).1,, — NUmMber of sections (branch connections) of phase A(units);
1410

y.a,a,
[5a,d, line(2).iyg, n — l}g,a,d, line(2),iy0,(m+1) T Ifa,v, line(2),i10,0 (136)
Ifa‘d, line(2),i50,(n+1) — CUITENt of @ next section, phase wire of phase A of a line with distributed load (A);
If aw, line(2),io,n — Current of branch “n”, phase wire of phase A of a line with distributed load (A);
/e
]l? . ] — v,av,line(2),i1qg, n (137)
Y line(2).to, m (Rﬁ,a,v, line(2),i19 +Rfanav line(2), 110)
US o, ine(2).i5, n - VOItage of branch “n”, phase wire of phase A (KV);
Rf aw, line(2),i,, - FAVErage resistance of a branch, phase A (Ohm/km);
Rf amav, line(2),i,, — L0 resistance of phase wire of phase A (kW);
U 0, tine@ize, 1 = Vs, ine(@.izg (042 F Boaw, line) 1o, (n42) * Ronad, line(2).ig (138)
UyB ad, line(2),i,, (n+1) — VOItage of a next branch “n”, phase wire of phase A (kV);
lyBa d, line(2),iro, (n+1) — CUITENt of @ next branch «n», phase wire of phase A (A);
Rﬁa a4, line(2),i,, - REsistance of section, phase wire of phase A (Ohm);
Ufav line(2),i10, n=N— Y ayv, line(2),i19, n=N (139)
Uf aw, line(2), i, n=n - VOItage of the last branch, phase wire of phase A in time of maximum load (kV);
[i10] — index that corresponds to certain scheme;
[B] — index, which corresponds to the baseline scenario;
[P] — index, which corresponds to the project scenario;
[line(2)] — index, which corresponds to line with distributed load:;
[y] — index which corresponds to the monitoring period;
[a] — index that corresponds to phaseA (ETL);
[n] — index that corresponds to number of section;
[N] — index that corresponds to the last section;
[d] — index that corresponds to calculation of section;
[v] — index that corresponds to calculation of branch.
U?b,v line(2),i19, n=N
If b,d, line(2),iy0,(n=N) = lf,b,v, line(2),iyo,(n=N) = G : B = (140)

v, bv,line(2),i19 ' "'y, bnav, line(2), 110)

If b, line(2),i,o,cn=ny— CUITENt OF the last branch, phase wire of phase B (A);
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Uf b, line(2),i,,, n=n — VOItage of the last branch, phase wire of phase B (kV);
R

V. bmav, line(2),i,, - 10ad resistance, phase wire of phase A (kW);
B o Rf/,b,d line(2),ixg, droty'l‘g,b, line(2),i10
v,b,d, line(2),i4¢ Nfb,d, i@ irg

Rﬁ b,d line(2), i, droty - RESIStance of one kilometre of wire of corresponding mark of phase B (Ohm/km);

Lﬁ biine(2),i,, — LENGth Of line with distributed load of phase B (km);

Nfb,d, line(2).i,, — NUmber of sections (branch connections) of phase B (units);

lfb,d, line(2),iyo, 1 — lf,b,d, line(2),iy0,m+1) T lf,b,v, line(2),iyo,1
ly”fb_d, line(2),ixo,(n+1) — CUITENt OF @ next section, phase wire of phase B of a line with distributed load (A);
]B

by, line(2),i,,n — Current of branch “n”, phase wire of phase B of a line with distributed load (A);
i

N, bv, line(2),i10, 1
+R§b nav, line(2), 110)

v, line(2),i50, n - VOItage of branch “n”, phase wire of phase B (kV);
v, line(2),i,, - AAVerage resistance of a branch, phase B (Ohm/km);

b,
.b,
bnav, line(?),izo — Load resistance of phase wire of phase B (kW);
,b,
,b,

’Eo\:

b, line(2).iyg, 0 —
me( ) 1o (R)Ef,b,v,lme(.?),ilo

v, line(2),izo, 0 — U)‘/gb v, line(2),i19 (n+1) + IBb v, line(2),i10, (n+1) " R)lzg,b,d, line(2),i4q
d, line(2),i,0 (n+1) — VoOltage of a next branch “n”, phase wire of phase B (kV);

b,d, line(2),iy, (n+1) — CUITENt of @ next branch «n», phase wire of phase B (A);
bd, line(2),i,, - RESIStANCE Of section, phase wire of phase B (Ohm);

b, line(2),i19, n=N — U}D b,v, line(2),i10, n=N

b aw, line(2),i,0, n=n - YOItage of the last branch, phase wire of phase B in time of maximum load (kV);
[i10] — index that corresponds to certain scheme;

[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load;

[y] — index which corresponds to the monitoring period;
[
[
[
[d

%& Q&, % &U\& J%U «3%0«&

a] — index that corresponds to phaseA (ETL);
n] — index that corresponds to number of section;
N] —index that corresponds to the last section;
| — index that corresponds to calculation of section;
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[v] — index that corresponds to calculation of branch.
7

v,cv,line(2),i19, n=N

+R

y,cnav, line(2), i10)
—yy— current of the last branch, phase wire of phase C (A);
_y— Voltage of the last branch, phase wire of phase C (kV);
- load resistance, phase wire of phase C (kW);

B
Ly, c,line(2),i19

B, tne()tso (=0 = B lne o (=) = (R et
YoV, linell), 10

v, ¢, line(2),i49,(n
v, e, line(2),i19, 1
v, cnav, line(2),iq¢

2 . o Rf/,c,d line(2),i1 ¢, droty’
v.c.d, line(2).i10 Ny e, line(2)iz0

Rﬁ cd line(2),iy,, droty -~ RESIStance of one kilometre of wire of corresponding mark of phase C (Ohm/km);

Lﬁyc,,,ne(g)yim — Length of line with distributed load of phase C (km);

Nfadl line(2).i,, — NUmber of sections (branch connections) of phase C (units);

lfc,d, line(2),i10, 1 = lfc,d, line(2),iyo,(n+1) T lf,c,v, line(2),i10,0

ly”fc_d, line(2),ixo,(n+1) — CUITENt OF @ next section, phase wire of phase C of a line with distributed load (A);

— Current of branch “n”, phase wire of phase C of a line with distributed load (A);

B
IB Uy, ¢, line(2),i10, n

v line(2)ivg. n — (B B
* (Ry, e, line(),i10 tRy.cnav, line(2), im)

e, line(2),i50, n - VOItage of branch “n”, phase wire of phase C (kV);
- Average resistance of a branch, phase C (Ohm/km);

— Load resistance of phase wire of phase C (kW);

_ B
Uf,c,v, line(2),iyg n = Uf,c,v, line(2),iyg(n+1) T [5@1}, line(2),iyg, (n+1) * Rycd, line(2),i14

d, line(2),iyo (n+1) - VOltage of a next branch “n”, phase wire of phase C (kV);

v, c,v, line(2),i19,n

v.¢v, line(2),i49

y,enav, line(2),i419

e,
Ifc,d, line(2).izo, (n+1) — CUITENt of a next branch «n», phase wire of phase C (A);

o, line(2),i,, - RESistance of section, phase wire of phase C (Ohm);

X,

Y,

S

v, ¢, line(2),i19, n=N = U;jc,v, line(2),i19, n=N
2=y - Voltage of the last branch, phase wire of phase C in time of maximum load (kV);

=

v,a,v, line(2),i10,
[i10] — index that corresponds to certain scheme;

[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[line(2)] — index, which corresponds to line with distributed load:;
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[y] — index which corresponds to the monitoring period;

[a] — index that corresponds to phaseA (ETL);

[n] — index that corresponds to number of section;

[N] — index that corresponds to the last section;

[d] — index that corresponds to calculation of section;

[v] — index that corresponds to calculation of branch.

Ifxf;,zine(z),ilo +1§f;,une(z),i10 +1§§z.zine(z).ilo Rop.y,line(z),i Rg.y.line(z),i
+1+15 - 53— - 15. 57—

P —_ .
ny,line(2),i,q — P P I P . RP . .
(IA,y,line(z),ilo +IB,y,line(2),i10 +IC,y,line(2),i10) by line(2)iio by line(@)iso

L5y 1ine(2),i,, — CUrTent of phase A ETL «iyo» (A);

I5 3 1ine(2),i,, — CUrrent of phase B ETL «iio» (A);

I€ 5 tine(2),i,, — CUrrent of phase C ETL «iyo» (A);

R§ yline(2)i;, — resistance of zero wire of corresponding section «iy» ETL (Ohm);
Rcl};,y,line(z),ilo' resistance of phase wire of corresponding section «i;o» ETL (Ohm);
[i10] — index that corresponds to certain section of reconstructed ETL;

[line(2)] — index, which corresponds to leveling of load on phases of ETL;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

R(I)J,y,line(z),ilo = R(I)Jn,y,line(z),ilo ' LIJJ/,line(Z),im (153)
Rgn,y,lme(z),im - Specific resistance of zero wire of line with distributed load (Ohm/km);

L} tine(2).4,, - Length of line with distributed load (km);

[i10] — index that corresponds to certain section of reconstructed ETL;

[line(2)] — index, which corresponds to line with distributed load:;

[P] — index, which corresponds to the project scenario;

[y] — index which corresponds to the monitoring period.

Rc}lz,y,line(z),ilo = R(I;n,y,line(z),ilo ' L};/,line(z),ilo (154)
Rgn'y,,me(z)'im - Specific resistance of phase wire of line with distributed load (Ohm/km);

LY tine(2).4,, - Length of line with distributed load (km);

[i10] — index that corresponds to certain section of reconstructed ETL;

line(2)] — index, which corresponds to line with distributed load;

[
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.

k

(152)
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8760-TM llne( Vi PP,zzne( )min,i
TJI/),line(Z),max,ilo 2 T y,line(2),iq — 8760 + M 210 - <1 - P}; ] s ,10 (155)
14 yline(2),i19 g,llne(z),mm,Llo yline(2),max,iig
8760 Py,line(z),max,im
T}%ine(Z),ilo - Annual number of hours of use of maximum active power of line with distributed load (hour);
P;’, line(2);maxi,, - TOWer that is transported by «i» (lines with distributed load) in an hour of maximum load (kW);
P; line(2);min,i,, - POWer that is transported by «i» (lines with distributed load) in an hour of minimum load (kW);
[i10] — index that corresponds to certain scheme;
[P] — index, which corresponds to the project scenario;
[line(2)] — index, which corresponds to line with distributed load;
[max] — index that corresponds to maximum;
[min] — index that corresponds to minimum;
[y] — index which corresponds to the monitoring period.
Calculation of electricity losses with the help of equivalent resistance of line with distributed load
pP . 2
yline(2),max, 110 ~RB ) ) ~kP ) ) ~‘L'P ) )
uP . i COS(p ekv,yline(2),i19 “nyline(2),i1o “yline(2),max,iqg
WB ] ] — yline(2),max,iig yline(2),i19 (156)
y,line(2),i19 1000

P;/),line(z),max,ilo — power during maximum load (kW);
U; line(2);max,iy, - Voltage at the entrance of line during maximum load (V);
COS(p;line(Z),ilo - Cosine of the angle between active and gross power during maximum load of line with distributed load;
ngv'y,”ne(z)'im —equivalent resistance of electricity transmission line with distributed load, (Ohm);
krli,y,line(z),ilo — unsymmetry factor (for one phase branch is equal to 1);
T}Ff),line(z),max,ilo — period of maximum losses in line with distributed load (hour).
i10] — index that corresponds to certain scheme;
B] — index, which corresponds to the baseline scenario;
P] — index, which corresponds to the project scenario;
line(2)] — index, which corresponds to line with distributed load;
max] — index that corresponds to maximum;
y] — index which corresponds to the monitoring period.

r—||—1r—|r—||—1r—|
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B kP p2P LB

B =133 pAl,y,line(z),im cuyline(2),ig N nyline(2),i;9 “nyline(2),i1g 157

ekv,yline(2),i;op — * 2P tan=1 FB ( )
Lyline(2),i19 nyline(2),i1¢

1.33 — coefficient that accounts for systemic lowering of result of equivalent resistance calculation;
pgl,yﬁne(z)liw — specific resistance of alluminium for line with distributed load (Ohm-mm?/m);

kgu‘y'”ne(z),im - Factor that accounts partial use of copper wires in lines with distributed load;;
P/ v line(2),i,, - POWer at the entrance of electricity transmission line (kW);

P,f,y'”ne(z)’ilo - Power than runs in the section “n” for lines with distributed load (kW);

FP — section of wire of section n (mm?);

y.line(2),i10
Lﬁ,y,”ne(z),im - Length between the beginning of a line and point of consumer connection (m).
i10] — index that corresponds to certain scheme;

B] — index, which corresponds to the baseline scenario;

[
[
[P] — index, which corresponds to the project scenario;
[
[

R

line(2)] — index, which corresponds to line with distributed load;
y] — index which corresponds to the monitoring period.

Electricity losses in the absence of implementation of new or reconstruction of existing branches, in the baseline scenario

W)lfbranch: Ziﬁ:] I/I/‘)Zzg,brancb,ill (158)

Wy‘f branch,i,, — EI€ctricity losses in the absence of implementation of new or reconstruction of existing branches, in period «y» in the baseline scenario (ths.
kwh);

[i;1] — index that corresponds to certain scheme;

[B] —index, which corresponds to the baseline scenario;

[branch] — index that corresponds to new and reconstructed branches;

[

y] — index which corresponds to the monitoring period.

P 2
Py,branch,max,ill RB kP P
uP  .cosoP ] Ry branch,iy1 ®nybranchii1 Ty branchmax,ii,
y,branchmax,iqq ‘py,branch,lll

Wﬁbranch,ill - 1000

P; branchmax,i,, - POWer that is transported by “i11” (branch) in hour of maximum load (kW);

Uy branchmax,i,, - Voltage at the entrance of line during maximum load (V);

COS(p;,branch,in - Cosine of the angle between active and gross power in branches during maximum load;

R;bmmh,in — Resistance of branch of electricity transmission line (Ohm);

(159)
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k,’;y,bmnch,iu — Unsymmetry factor (for one-phase branch is equal to 1);
rﬁbmnch‘max’iu — Duration of maximum losses in branches (hour).

i11] — index that corresponds to certain scheme;

P] — index, which corresponds to the project scenario;

branch] — index that corresponds to new and reconstructed branches;
max] — index that corresponds to maximum;

[y] — index which corresponds to the monitoring period.

—

KkE p2P LB
=1.33 pAl ,y,branch, 111 Cu,y,branch,iqq N n,y,branch,i{1 “nybranch,iiq

P2 n=1 7B -

lybranch i11 n,y,branch,iqq
1.33 - coefficient that accounts for systemic lowering of result of equivalent resistance calculation;
pgl,y,branch,ill - specific resistance of alluminium for branches (Ohm-mm?/m);

k‘c’u,y,bmnch,i11 - Factor that accounts partial use of copper wires in branches;
Pl{’y,b,.anchli11 - Power at the entrance of electricity transmission line (kW);

P,f, y,branch,i,, - Power than runs in the section “n” (kW);
P

Fyy branch,i,, - Section of wire of section n for branches (mm?);
Ly y.branch,i,, - Length between the beginning of a line and point of consumer connection (m).
i11] — index that corresponds to certain scheme;
] — index, which corresponds to the baseline scenario;

[
[B
[P] — index, which corresponds to the project scenario;
[
[

RE

y,branch,i

branch] — index that corresponds to new and reconstructed branches;

y] — index which corresponds to the monitoring period.
RP

2P 2P 2P
kp IA,y,branch,ill+IB,y,branch,i11+IC,y,branch,i11 1 + 1. 5 oybranch i11 1 5 0,y,branch,iqq

ny,branchi,; — p
y 11 ¢ y,branchiiq R¢.y.branch,i11

(Ig,y,branch,in +1§,y,bmnch.i11 st gy,branch,ill)
14y branch,i,, - Current of phase A of ETL «iy» (A);

I§ y branch,i,, - Current of phase B of ETL «iyy» (A);

I€y branch,i,, - Current of phase C of ETL «iyy» (A);

RE ybranch,i,, — resistance of zero wire of corresponding section «i;;» ETL (Ohm);
Rd‘;y,bmnch'iu- — resistance of phase wire of corresponding section «i;» ETL (Ohm);
[i11] — index that corresponds to certain scheme;

[branch] — index that corresponds to new and reconstructed branches;

[P] — index, which corresponds to the project scenario;
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[y] — index which corresponds to the monitoring period.
R(})J,y,branch,ill = R(I))n,y,branch,ill : L};,branch,in
Rgn,y,bmnch,in - Specific resistance of zero wire of branches (Ohm/km);
L, prancn,i,, - Length of branches (km);
[i11] — index that corresponds to certain scheme;
[branch] — index that corresponds to new and reconstructed branches;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
RY . = RP .. LP ,
b, y,branch,iq4 on,y,branch,i y,branch,i
R{)’n’y,bmnch,in - Specific resistance of phase wire of branches (Ohm/km);
L‘;,bmnch,iu - Length of electricity transmission line (km);
[i11] — index that corresponds to certain scheme;
[branch] — index that corresponds to new and reconstructed branches;
[P] — index, which corresponds to the project scenario;
[y] — index which corresponds to the monitoring period.
8760_T311‘:1branch,i11 . <1 _ lefj,branch,min,in)

24 i
y,branchmax,i1q

P — .TM _
Ty,branch,max,i11 =2 Ty,branch,i11 8760 + M | pP .
14 y,branch,iqq ybranchmin,iqq
' P

8760 .
Py,branch,max,111

Ty’,"{,mmh,i11 - Annual number of hours of maximum active power use in ETL «i» (hour);

Py branchmax,i,, - POWer that is transported by «i;y» (branch) in an hour of maximum load (kW);
Py branchmin,i,, - POWer that is transported by «iy» (branch in an hour of minimum load (kW);
[i11] — index that corresponds to certain scheme;

P] — index, which corresponds to the project scenario;

branch] — index that corresponds to new and reconstructed branches;

[
[
[max] — index that corresponds to maximum;
[
[

min] — index that corresponds to minimum;
y] — index which corresponds to the monitoring period.

GHG emissions in the absence of reconstruction of existing segments of electrical grids in period «y» in the baseline scenario

I
BEj)isegm =% 12=1 Zgzl W}fn.(segm n)i’ EF

l12
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Wy’f'n.(segm n).i,,-- Electricity losses in element n of the grid’s segment before reconstruction of the element that are estimated by means of calculated values of
the segment’s operating mode after the reconstruction (ths kWh);

EF — carbon dioxide emission factor (t CO,e/kWh);

[i1,] — index that corresponds to certain scheme;

[segm n] — index of grid element belonging to the set of elements considered in the project, that identifies it in terms of methods of calculating energy losses
in the network elements identified in the project

[B] — index, which corresponds to the baseline scenario;

[n] — number of element of grid segment, that existed before reconstruction of segment in it;

[y] — index which corresponds to the monitoring period.

GHG emissions in the absence of systemic effect from implementation of new or reconstruction of existing elements and segments of electrical grid in
the baseline scenario

BE;/?,system:Wﬁsystem - EF (166)

Wy system - Electricity losses in the absence of systemic effect in the absence of implementation of new and reconstruction of existing elements and segments
of the electrical grid in period «y» in the baseline scenario (ths. kwh)
EF — carbon dioxide emission factor (t CO,e/kWh);

n , m — indexes that correspond to a certain voltage class from the range u , for example n = 1 corresponds to voltage class of 0.38 kV; n =2
corresponds to voltage class of 3 kV and so on; comparisons of index m and range u are similar.

Volume of electricity, which has to be transferred in period y to the grids of voltage class with the index m for all consumers connected to them is calculated
as follows:

_ BT, P,C P P 1 P,L
Wﬁsystem - (ZnE{n/Vm} Wy,sy;qtem,n/m + Wy,system,n + A]/|/1+(y—1),elem,n + A]/I/(y—l),segm,n + 2 : (AW;,system,n + AWy},jsegm.n)) ) (1 + Ky,system,n
(167)
ijfy'?tem’n /m - Volume of electricity, which was transferred in period y to transformer from the grids of voltage class with the index n for transformation of

electricity for consumption in the grids of voltage class with the index m , here n > m (ths. kW);

Wy"’;f,stem,n — Volume of electricity, which was consumed in period y in the grids of voltage class with the index n by all consumers connected to them (net
consumption), of the project scenario (ths. kWh)
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AW1P+(y_1)'elem'n - Reduction of electricity losses due to introductions of new or reconstruction of existing elements of electrical grids in period «(1 +
(y — 1)), of the project scenario (ths. kWh);

AWy ystemn Reduction of electricity losses due to introductions of new or reconstruction of existing elements of electrical grids in period «y» of the project
scenario (ths kwh);

AW(I;I—l),segm,n - Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period «y-1» of the
project scenario (ths kwh);

AW,F e gmn - Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period «y» of the project
scenario (ths kwh);

K; 'SLystem,m - Electricity loss coefficient in grids of voltage type with index m  (without losses in transformers) in period «y», of the project scenario;

If in the previous period that is in period (y —1), the measures on electricity losses reduction in grids when transporting thereof took place the will lead to

reduction of electricity losses in the grids of voltage class with index m by the value AW(};,_l)_systemln,AWj systemn» and the measures implemented in the
. 1

perlod -y - E* AW(;—l),segm,n' AI/Vyl,asegm,n-

Volume of electricity that outflew in period «y» from transformer for its consumption in the grid of voltage classe with index m, after its conversion from

_— n > m
voltage networks with index n, here
WETn _ BTm ) KB'T% 1+ KP’T% L whT (168)
y,systemn/m — "Vysystem,vVYn/m y,system,m Y,SYS y.systemn.yp

Wj ;%rtlem,\m /m - Volume of electricity that outflew in period «y» from transformer for its consumption in the grid of voltage classe with index m, after its

>
conversion from voltage networks with index n, here nom (ths. kWh);
KfSTth/;fnm -Electricity loss coefficient in transformer for period vy, that takes place because of convertion of energy from the grids of voltage class with

index n to grids of voltage class with index m ,here n > m

K; fy’;{g’n - Electricity loss coefficient in transformer for period vy, that takes place because of convertion of energy from the grids of voltage class with index

n to grids of voltage class with index m ,here n > m ;

Wy’? ;f,stem’n.yp — No-load electricity losses in transformer for period vy, that take place because of convertion of energy from the grids of voltage class with
index n to grids of voltage class with index m ,here n > m (ths. kWh);
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Electricity loss coefficient in transformer for period vy, that takes place because of convertion of energy from the grids of voltage class with index n to grids
of voltage class withindex m ,here n > m ;

n PTn
BT~ _ Wy systemm (169)
y.systemom — P —_wh1

y,systemm y,system,m

Wy"’;g';‘tem,m - volume of electricity that outflew during the period y from the transformer for its consumption in the grid of voltage class with index m, after its

>

conversion from grids of voltage class with index n, here "™ inthe project scenario (ths kwh);
Wy systemm - Volume of electricity, which has to be transferred in period y to the grids of voltage class with the index m for all consumers connected to them
(gross consumption), of the project scenario(ths kWh);
Wyf;g,stem,m - Volume of electricity that is received in period y from external suppliers in a grid of regional power distribution company for voltage class with
index m, with the exception of electricity that was transported through the grid for external consumers, of the project scenario (ths kwWh);

B,T _ B,I
Wy,system,Vn/m - Wﬁsystem,m - Wy,system,m (170)
Wysystemm - Volume of electricity, which has to be transferred in period «y» to grids of voltage class with index «m» for all consumers connected to them
(gross consumption), in the baseline scenario (ths kwWh);
Wy’f';’ystem,m - Volume of electricity that is received in period y from external suppliers in a grid of regional power distribution company for voltage class with
index m, with the exception of electricity that was transported through the grid for external consumers, in the baseline scenario (ths kwh);

Volume of electricity, which has to be transferred in period «y» to grids of 0.38 kV voltage class for all consumers connected to them, in the baseline scenario
is calculated as follows:

1
W)Esystem,O.SB = (W;,system,OSB + A]/le+(y—1),elem,n + A]/V(I;'—1),segm,n + E * (Awﬁsystem,n + AWyI,Jsegm,n)) (171)
Wy sys 038 - Volume of electricity, which has to be transferred in period y to the grids of voltage class with the index m for all consumers connected to them
(gross consumption), of the project scenario (ths KW);
AW1P+(y—1),elem,n - Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period (1 +
(y — 1)), of the project scenario (ths kwh);
AW <ystemn Reduction of electricity losses due to introductions of new or reconstruction of existing elements of electrical grids in period «y» of the project
scenario (ths kwh);
AW(I;—l),segm,n - Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period «y-1» of the
project scenario (ths kwh);
AWy{’ segmn - Reduction of electricity losses due to introductions of new or reconstruction of existing segments of electrical grids in period «y» of the project
scenario (ths kwh);
Wyrs = Wy, K;/g,system,m (172)

y,system,m y,systemm
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Wy’l’;g,stem'm - Volume of electricity that is received in period y from external suppliers in a grid of regional power distribution company for voltage class with
index m, with the exception of electricity that was transported through the grid for external consumers, of the project scenario (ths KWh);
K)‘isystem,m — change in volume of electricity transmission coefficient, in the baseline scenario;

wE
B _ Vysystemm
Ky,system,m ~wP (173)
y,systemm

Wﬁsystem,m - Volume of electricity, which has to be transferred in period «y» to grids of voltage class with index «m» for all consumers connected to them
(gross consumption), in the baseline scenario (ths kwh);

ij systemm -~ Volume of electricity, which has to be transferred in period «y» to grids of voltage class with index «m» for all consumers connected to them
(gross consumption), of the project scenario (ths KWh);

[B] — index, which corresponds to the baseline scenario;

[P] — index, which corresponds to the project scenario;

[y] — index, which corresponds to monitoring period.

D.1.2.1. Data to be collected in order to monitor emission reductions from the project, and how these data will be archived:

ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be

numbers to ease estimated (e) monitored archived?

Cross- (electronic/

referencing to paper)

D.2)

N/A

D.1.2.2. Description of formulae used to calculate emission reductions from the project (for each gas, source etc.; emissions/emission
reductions in units of CO, equivalent):

N/A
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There are no leakages. Dynamic baseline (is based on data collected for the monitoring) excludes all possible leakages.

D.1.3.1. If applicable, please describe the data and information that will be collected in order to monitor leakage effects of the project:

ID number Data variable Source of data Data unit Measured (m), Recording Proportion of How will the Comment
(Please use calculated (c), frequency data to be data be
numbers to ease estimated (e) monitored archived?
Cross- (electronic/
referencing to paper)
D.2.)
N/A
D.1.3.2. Description of formulae used to estimate leakage (for each gas, source etc.; emissions in units of CO, equivalent):
N/A

D.1.4. Description of formulae used to estimate emission reductions for the project (for each gas, source etc.; emissions/emission reductions in
units of CO, equivalent):

Estimation of emissions for the project activity (calculated for a specific approach for Joint Implementation):

ER’=BE . ~ PE
y y (174)

y
ER "~ — emission reduction due to the project activity, during the monitoring period «¥» (tCO,e):

B
BE , — GHG emissions from burning fossil fuels for production of electricity that is lost in the distribution electrical grid in period «y» under the baseline
scenario, (tCOze);

P
PE y - GHG emissions from burning fossil fuels when producing electricity that is lost in the distribution electrical grid in period «y» under the project

scenario, (tCOze);
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y - - relates to monitoring period;

b - -relates to baseline scenario;

p - - relates to project scenario.

page 148

Accompanying document 1 contains the calculation of baseline and project emissions and emission reductions under the project for each reporting year.

The Project provides for replacement of electrical grids, transformers, meters and other equipment that is used in the process of electricity transmission.
Equipment that will be put out from operation within the project will be written off and dismantled. “Acts of the write-off OZ-3” will be executed by a
Commission and this Commission will also prepare an opinion of impossibility to further use this equipment.

The equipment is taken to the warehouse and according to the decree #408 of Cabinet of Ministers of Ukraine (dated 16/03/1999) "On the system of

collection, sorting, transporting, processing and recycling of used packaging and municipal solid waste

metal waste utilization.

">2 it will further be sold to companies that deal with

D.2. Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

Data Data Data

(Indicate table and (Indicate table and (Indicate table and

ID number) ID number) ID number)

Posnin D1.1.1 ta D1.1.3: 1.5, | Low Measured by means of a variety of electrical appliances and data of regularly calibrated and verified

16,1.7,1.8,1.9,1.10,
1.11,1.12,1.13, 1.14, 2.7,
28,29, 210,211,212, 3,
3.1,3.2,3.3,34,35, 3.6,
3.7,3.8,3.9,3.10,4,5,6,
6.1,6.2,8,8.1,9,9.2, 10,
10.1, 10.2,

electricity meters, in accordance with quality management procedure, the law of Ukraine "On metrology
and metrological activity"*®. The final results are entered in the official reports that are submitted to the
regulators, where they are additionally checked

%2 http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=408-99-%EF

> http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=1765-15

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 e
. e ’

Joint Implementation Supervisory Committee page 149

11,11.1,11.2,11.3,11.4,
11.5,11.6,11.7,11.8, 11.9,
11.10, 11.11, 11.12, 11.13,
11.14, 11.15, 11.16, 11.17,
11.18, 11.19, 11.20, 11.21,
11.22,11.23, 11.24, 11.25,
11.26, 11.27, 11.28, 11.29,
11.30, 11.31, 11.32, 11.33,
11.34, 11.35, 11.36, 11.37,
11.40,11.41, 11.43, 12,
12.1,12.2,12.5, 12.6, 12.8,
12.9,12.10, 12.11, 12.12,
12.13, 12.14, 12.15, 12.16,
16.5, 16.6, 16.7, 16.8, 16.9,
16.10, 16.11, 16.12, 16.14,
17.7,17.8,17.9, 17.10,
17.11,17.12, 17.13, 18,
18.1, 18.2,18.3, 18.4, 18.5,
18.6, 18.7, 18.8, 18.9,
18.10, 19, 20, 21, 21.1,
21.2,23,23.1, 24,24 .2, 25,
25.1,25.2, 26, 26.1, 26.2,
26.3, 26.4, 26.5, 26.6, 26.7,
26.8, 26.9, 26.10, 26.11,
26.12, 26.13, 26.14, 26.15,
26.16, 26.17, 26.18, 26.19,
26.20, 26.21, 26.22, 26.23,
26.24, 26.25, 26.26, 26.27,
26.28, 26.29, 26.30, 26.31,
26.32, 26.33, 26.34, 26.35,
26.36, 26.37, 26.40, 26.41,
26.43, 27,27.1, 27.2, 27.5,
27.6, 27.8, 27.9, 27.10,
27.11, 27.12, 27.13, 27.14,
27.15, 27.16
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Posnin D1.1.11a D1.1.3: 1.2, | Low Data taken from the official methods (sources) of calculation and reduction of process losses of electricity
14,2.2,26,4.2,5.2,8.3, in distribution grids that are approved at the State level and are binding on all energy companies (EC) of
11.39,12.4, 13, 14, 15 Ukraine that have the distribution grids.

16.2,16.4,17.2, 17.6, 19.2,

20.2, 23.3, 26.39, 27.4, 28,

29, 30

Po3nin D1.1.1 ta D1.1.3: 1, Low Passport data of equipment, of foreign and domestic manufacturers of electrical equipment which doesn’t
1.1,1.3,1.12,1.14,2, 2.1, raise any doubt in the quality and smooth operation of equipment when providing electricity supply
2.3,24,25,3.3,3.11, 4.1, services to consumers of all forms of ownership.

5.1,7,82,9.1,11.1, 115,
11.10, 11.14, 11.19, 11.23,
11.30, 11.32, 11.38, 11.42,
12.3,12.7,12.12,12.14
16, 16.1, 16.3, 16.12,
16.14,17,17.1, 17.3, 17.4,
17.5,18.3,18.11, 19.1,
20.1,22,23.2,24.1, 26.1,
26.5, 26.10, 26.14, 26.19,
26.23, 26.30, 26.32, 26.38,
26.42,27.3,27.7, 27.12,
27.14

D.3. Please describe the operational and management structure that the project operator will apply in implementing the monitoring plan:

Operational structure includes Supplier’s (PJSC “PC “Khersonoblenergo™) operational departments (repair-and-renewal operations, etc.) and personnel for
operation of the distribution electrical grids.

Management structure includes administration departments of the Supplier and project’s specialists-developers (VEMA S.A.).

Detailed operation management structure and administration structure is provided in Figure 12.

Scheme of data collection using automated system of electricity consumption commercial records (ASECCR) in the perimeter of the energy supply company
is listed in Figure 13.

Scheme of data collection prior to implementation of the automated system of electricity consumption commercial records (ASECCR) is shown in Figure 14.

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01 e
. e ’

Joint Implementation Supervisory Committee page 151
Measures on control of the electrical energy that is transported by PJSC “PC “Khersonoblenergo”:

1. During the settlement period (settlement month is determined by the terms of the contract on supply of electric power) the current control of the metering of
electric energy is carried out;

2. On a day, stipulated by a contract, usually at Oh. 00min. on the first day of the month following the settlement month, a chief of a district or a representative
authorized by him shall take the readings with the help of ASECCR of the of electric energy meters (electric energy meters are the devices, which passed state
certification, registered under contractual conditions and sealed with the execution of a sealing Act);

3. “Report on electric energy meters readings” shall be made according to the readings of electric energy meters;

4. Following the “Report on electric energy meters readings the “Act of supplied electric energy” is made and approved by the company’s round seal;

5. PISC “PC “Khersonoblenergo” submits the approved “Act of supplied electric energy” to NPC “Ukrenergo” via the SE “Energorynok”, wherein it obtains
invoices for payment;

6. All invoices are stored in the archive of PJSC “PC “Khersonoblenergo™ in paper form.

Recording and archiving of data

A responsible person for the joint implementation project, designated by the project owner, monitors data in electronic and paper form. Electronic documents
must be printed and saved.

Project owner shall retain copies of the transmitted electricity.

All data and documents in paper form should be archived and a backup copy should be transferred to project coordinator.

All data should be kept for two years after the transfer of emission reduction units generated by the project.

Study

Before the beginning of work on the project and during the project period VEMA S.A. employees will consult people responsible for the development of
monitoring at PJSC “PC “Khersonoblenergo”.
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Figure 12. Scheme of operational administrative and management structure
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Figure 13. Scheme of data collection using automated system of electricity consumption commercial records (ASECCR) in the perimeter of the energy supply

company
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Legend
T - telephone;
CT - current transformer;

PT — power transformer;
S - Substation;

M - meter;

C&BED - Calculations and the
balance of electricity
department

Figure 14. Scheme of data collection prior to implementation of the automated system of electricity consumption commercial records (ASECCR)

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.



w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

e ]
o "

Joint Implementation Supervisory Committee

page 155

D.4.  Name of person(s)/entity(ies) establishing the monitoring plan:

Monitoring plan is determined by VEMA S.A., project’s developer, and PJSC “PC “Khersonoblenergo”, the host of the project.

Public joint stock company “Power company ‘“Khersonoblenergo”

Kherson, Ukraine

Safronov Igor Mykolayovych

Chairman of the Management Board

Telephone/Fax: +38 (0552)-26-45-14

E-mail: Igor.Safronov@co.ksoe.com.ua

Public joint stock company “Power company “Khersonoblenergo” is the project participant (stated in Annex 1).

VEMA S.A.:

Kyiv, Ukraine.

Fabian Knodel,

Director

Telephone: +38 (044) 594 48 10

Fax: +38 (044) 594 48 19

e-mail: info@vemacarbon.com

VEMA S.A. is the project participant (stated in Annex 1).
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\ SECTION E. Estimation of greenhouse gas emission reductions

\ E.1. Estimated project emissions:

Estimated project emissions were calculated in accordance with the formulae specified in section D.1.1.2.
Results are given in the tables below. Calculations are given in the accompanying document 1, attached to the
PDD.

During the period of 2004-2010 estimated project emissions are determined relying on the estimated and
actual data on the amount of process losses of electricity in the distribution electrical grids of PJSC “PC
“Khersonoblenergo”, and for the period of 2011-2020 - predicted by the enterprise’s development plan.

Table 11. Estimated project emissions for the period from January 1, 2004 to December 31, 2007

Year Project emissions (tCO, equivalent)
2004 18 258
2005 40773
2006 81277
2007 116 936
Total project emissions over 'ghe crediting period of 957 244
2004-2007 (tonnes of CO, equivalent)

Table 12. Estimated project emissions for the period from January 1, 2008 to December 31,
2012

Year Project emissions (tCO, equivalent)
2008 210 432
2009 289 725
2010 409 038
2011 407 916
2012 407 916

2008-2012 (tonnes of CO, equivalent) 1725027

Table 13. Estimated project emissions for the period from January 1, 2013 to December 31, 2020

Year Project emissions (tCO, equivalent)
2013 407 916
2014 407 916
2015 407 916
2016 407 916
2017 407 916
2018 407 916
2019 407 916
2020 407 916

___________ 3263 328

There are no expected leakages.
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Sum E.1 and E.2.:

Since there are no leakages the sum of emissions from leakages and from the project activity is equal to the

emissions from the project activity. The results are given in tables below.

Table 14. Table contains the sum of emissions from leakage and the project activity for the period January 1,

2004 — December 31, 2007

Y Expected project | Expected leakage | CXPected emission
el emissions (t CO5e) (t COe) reductions (t
‘ 2 COs)

2004 18 258 0 18 258

2096 SRl 0 81277

2007 116 936 0 116 936
Total emissions (t
COs) 257 244 0 257 244

Table 15. Table contains the sum of emissions from leakage and the project activity for the period January 1,

2008 — December 31, 2012

Expected project | Expected leakage S mission
Year S reductions (t
emissions (t CO.e) (t COz)
COze)

2008 210432 0 210432

2009 289 725 0 289 725

2010 409 038 0 409 038

2011 407 916 0 407 916

2012 407 916 0 407 916
IGED Elikeias (¢ 1725027 0 1725027
COze)

Table 16. Table contains the sum of emissions from leakage and the project activity for the period January 1,

2013— December 31, 2020

Expected project | Expected leakage Expected £mission
Year emissions (t COye) (t COze) (ST ATE
COye)
2013 407 916 0 407 916
2014 407 916 0 407 916
2015 407 916 0 407 916
2016 407 916 0 407 916
2017 407 916 0 407 916
2018 407 916 0 407 916
2019 407 916 0 407 916
2020 407 916 0 407 916
Loal emissions (1) 3 563 32 0 3263328
2€)
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E.4. Estimated baseline emissions:

Estimated baseline emissions were calculated in accordance with the formulae specified in section D.1.1.4.

Results are given in the tables below. Calculations are given in the accompanying document 1, attached to the
PDD.

During the period of 2004-2010 estimated baseline emissions are calculated relying on the estimated and
actual data on the amount of process losses of electricity in the distribution electrical grids of PJSC “PC
“Khersonoblenergo”, and for the period of 2011-2020 - predicted by the enterprise’s development plan.

Table 17. Estimated baseline emissions for the period from January 1, 2004 to December 31, 2007

Year Estimated baseli_ne emissions

(tCO, equivalent)
2004 43 670
2005 95 266
2006 192 903
2007 276 478
Total baseline emissions over_the crediting period of 608 317
2004-2007 (tonnes of CO, equivalent)

Table 18. Estimated baseline emissions for the period from January 1, 2008 to December 31,
2012

Year Estimated baseli_ne emissions
(tCO, equivalent)

2008 498 427

2009 685 637

2010 960 502

2011 957 865

2012 957 865

Total baseline emissions over_the crediting_period of 4060 296
2008-2012 (tonnes of CO, equivalent)

Table 19. Estimated baseline emissions for the period from January 1, 2013 to December 31,
2020

Year Estimated baseli_ne emissions
(tCO, equivalent)

2013 957 865
2014 957 865
2015 957 865
2016 957 865
2017 957 865
2018 957 865
2019 957 865
2020 957 865
Total baseline emissions over_the crediting_period of 7 662 920
2013-2020 (tonnes of CO, equivalent)
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\ E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

Emission reductions are calculated according to formula (174) described in section D.1.4. Results are given in
the tables below. Calculations are given in the accompanying document 1, attached to the PDD.

Table 20. Estimated emission reductions for the period from January 1, 2004to December 31, 2007

Year

Estimated emission reductions

equivalent)

(t CO; equivalent)
2004 25412
2005 54 493
2006 111 626
2007 159 542
Total estimated emission reductions over the
crediting _period _of 2004-2007 (tonnes of CO, 351 073

Table 21. Estimated emission reductions for the period from January 1, 2008 to December 31, 2012

Estimated emission reductions

equivalent)

ey (t CO; equivalent)

2008 287 995
2009 395912
2010 551 464
2011 549 949
2012 549 949
Total estimated emission reductions over the

crediting period of 2008-2012 (tonnes of CO, 2 335 269

Table 22. Estimated emission reductions for the period from January 1, 2013 to December 31,

2020
Estimated emission reductions
Year .
(t CO, equivalent)
2013 549 949
2014 549 949
2015 549 949
2016 549 949
2017 549 949
2018 549 949
2019 549 949
2020 549 949
Total estimated emission reductions over the
crediting period of 2013-2020 (tonnes of CO, 4 399 592
equivalent)
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\ E.6. Table providing values obtained when applying formulae above:

Table 23. Table providing results of emission reduction estimation for the period January 1, 2004 — December

31, 2007.
Year Estimated Estimated Estimated Estimated
project leakage baseline emission
emissions (tonnes of emissions reductions
(tonnes of CO2 (tonnes of (tonnes of
CcO2 equivalent) CcO2 CcOo2
equivalent) equivalent) equivalent)
2004 18 258 0 43 670 25412
2005 40773 0 95 266 54 493
2006 81277 0 192 903 111 626
2007 116 936 0 276 478 159 542
Total calculated
reductions (t CO,e) 257 244 0 608 317 351073

Table 24. Table providing results of emission reduction estimation during the period of January 1, 2008 —

December 31, 2012.

Year Estimated Estimated Estimated Estimated
project leakage baseline emission
emissions (tonnes of emissions reductions
(tonnes of CcOo2 (tonnes of (tonnes of
CO2 equivalent) CcO2 C02
equivalent) equivalent) equivalent)
2008 210 432 0 498 427 287 995
2009 289 725 0 685 637 395912
2010 409 038 0 960 502 551 464
2011 407 916 0 957 865 549 949
2012 407 916 0 957 865 549 949
Total calculated
reductions (t CO,e) 1725027 0 4 060 296 2 335 269

Table 25. Table providing results of emission reduction estimation for the period January 1 2013- December

31, 2020.
Year Estimated Estimated Estimated Estimated
project leakage baseline emission
emissions (tonnes of emissions reductions
(tonnes of CcOo2 (tonnes of (tonnes of
CO2 equivalent) CO2 CO2
equivalent) equivalent) equivalent)
2013 407 916 0 957 865 549 949
2014 407 916 0 957 865 549 949
2015 407 916 0 957 865 549 949
2016 407 916 0 957 865 549 949
2017 407 916 0 957 865 549 949
2018 407 916 0 957 865 549 949
2019 407 916 0 957 865 549 949
2020 407 916 0 957 865 549 949
Total calculated
reductions (t COe) 3263 328 0 7 662 920 4 399 592
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| SECTION F. Environmental Impacts

F.1. Documentation regarding analysis of project impact on the environment, including
transboundary impacts, in accordance with procedures required by the host Party.

Under the legislative framework of Ukraine "On Environmental Protection" and DBN A.2.2-1-2003%
"Structure and Content of Environmental Impact Assessment (EIA) when Designing and Constructiing
Factories, Buildings and Structures” PJSC “PC “Khersonoblenergo” is not obliged to carry out Environmental
Impact Assessment for this type of project.

Environmental effect will be caused only by dismantled equipment. It will further be used as secondary raw

material.

Implementation of this project will allow for improvement of servicing the consumers of electricity services.
Experienced staff of PJSC “PC “Khersonoblenergo” and compliance with the regulations "On electric energy
sector"™®® will allow for minimization of the potential emergency situations in the process of the project
implementation.

Transboundary impacts from the project activity according to their definition in the text of “Convention on
transboundary long-range pollution”, ratified by Ukraine, will not take place.

The Project does not assume any detrimental effects on the environment.

PJSC “PC “Khersonoblenergo” has all necessary permits and licenses for maintenance and operation of
electrical grids.

As mentioned above, when analyzing environmental impact it is clear that the project does not make any
negative environmental impact.

% http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreq=1264-12

% http://www.budinfo.com.ua/dbn/8.htm

% http://zakon.rada.gov.ua/cgi-bin/laws/main.cgi?nreg=v8 73800-98
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SECTION G. Stakeholders’ comments

‘ G.1. Information on stakeholders’ comments on the project, as appropriate:

Since the project activities do not imply any negative environmental impact and negative social effect, special
public discussions were not necessary. Consultations with stakeholders were held at meetings with local
authorities.

PLE reduction program in the company regularly covered in local media and on television.

There have been numerous publications of Company employees in specialized national magazines.
Information of PLE reduction work is covered on the official website of PJSC “PC “Khersonoblenergo”
http://ksoe.com.ua
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CONTACT INFORMATION ON PROJECT PARTICIPANTS
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Organisation

Public joint stock company “Power company “Khersonoblenergo”

Street/P.O.Box

Pestelya Str.

Building 5

City Kherson

State/Region Kherson

Postal code 73000

Country Ukraine

Phone +38 (0552)-26-45-14

Fax

E-mail Igor.Safronov@co.ksoe.com.ua
Website http://ksoe.com.ua

Represented by

Title

Chairman of the Management Board

Salutation

Last name Safronov

First name Igor

Middle name Mykolayovych
Department

Fax (direct)

Phone (direct) +38 (0552)-26-45-14
Cell phone

Personal e-mail
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Organisation VEMA S.A.

Street/P.0.Box Route de Tonon

Building 45

City Geneva

State/Region

Postal code PC 170 CH-1222

Country Switzerland

Phone +38 (044) 594 48 10

Fax +38 (044) 594 48 19

E-mail info@vemacarbon.com

Website www.vemacarbon.com

Represented by

Title director

Salutation

Last name Knodel

First name Fabian

Middle name

Department

Fax (direct)

Phone (direct) +380 (44) 206 84 43

Cell phone

Personal e-mail
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Calculation of the dynamic baseline
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Calculation of the dynamic baseline was carried out as per specific approach for Joint Implementation (JI),
relying on the "Criteria for selecting the baseline and monitoring”.
When choosing a baseline for a JI project a specific approach that meets the requirements specified in
Regulation 9/CMP.1. was used.
The specific approach provides a procedure to determine the following parameters:

Data variable Source of data Data unit Measured (m), | Recording
calculated (c), frequency
estimated (e)

STe,y,tran(Z),i - Nominal Nameplate data of equipment Once at the
load of a double-winding (kVA) o beginning
transformer "i"* on the of the
side of high voltage project
AP)?X,P,y,tmn(z),i - Rated | Nameplate data of equipment Once at the
power losses of no-load (kW) o beginning
run in a double-winding of the
transformer «i» project
KTIZx 5 eran2)i - Determined with the help of
Degradation factor of no- | «Report on scientific and
load run losses in a technical work «Evaluation of
double-winding greenhouse gases emission e annually
transformer i’ reductions due to process losses

reduction in distribution grids of

Ukraine»
AP;g,P,y,tmn(z),i -Rated | Nameplate data of equipment Once at the
power losses of short (kW) o beginning
circuit in a double- of the
winding transformer «i» project
KTIZ, | eranc2)i - Determined with the help of
Degradation factor of «Report on scientific and
short-circuit losses in a technical work «Evaluation of
double-winding greenhouse gases emission e annually
transformer “i” reductions due to process losses

reduction in distribution grids of

Ukraine»
P; tran(2)max,; — POWer | TO measure power at transformer
of a double-winding active power meters are used (kW)
transformer “i” at the m annually
side of high voltage in an
hour of maximum load
Cos(p;tran(z),i - Cosine | To measure cosine of the angle
of the angle between between active and gross power m annually

active and gross power in

phase meter is used
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a double-winding
transformer «i»
T ram(2); — Annual
number of hours of (hour) m annually
maximum power use in
transformer “1”
Py tran(2)min,; — POWer | To measure power at transformer
of a double_winding active powel’ meters are Used (kW)
transformer “i” at the m annually
side of high voltage in an
hour of minimum load
Iy y.eran(2)- Current of | To measure current ammeter or *)
phase A in double- galvanometer are used m annually
winding transformer “i”
Ig,y,tran(z),i' Current of | To measure current ammeter or *)
phase B in double- galvanometer are used m annually
winding transformer “i”
I£ y.eran(z);- Current of | To measure current ammeter or )
phase C in double- galvanometer are used m annually
winding transformer “i”
Ré’n,y,tmn(z)li - Specific | Nameplate data or measurements
resistance of zero wire in | With the help of ammeter of (Ohm/km) o/ el
double-winding voltmeter y
transformer “i”
L;tmn(z),i - Length of Act of state acceptance
electricity transmission | commission on the acceptance (km) m annually
line into operation of the completed
construction of a facility
Rgn’y'tmn(z)'i - Specific | Nameplate data or measurements
resistance of phase wire | With the help of ammeter of (Ohm/km) /
. AL voltmeter e/m annually
in double-winding
transformer “1”
Sk ytran(3),i, - Nominal Nameplate data of equipment Once at the
load of a three-winding (KVA) o beg;nﬂlng
transformer «i» of the
project
AP)?X,P,y,tranG),il - Rated | Nameplate data of equipment Once at the
power losses of no-load (kW) o beginning
run in a three-winding of '_[he
transformer «i» project
angxy tran(3)i; - Determined with the help of
Degradation factor of no- | «Report on scientific and
load run losses in a three- | technical work «Evaluation of
winding transformer greenhouse gases emission e annually
reductions due to process losses
reduction in distribution grids of
Ukraine»
APE b tran(z.1); - Nameplate data of equipment (kW) Once at the
Rated power losses of e beginning
short circuit in a three- of the
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winding transformer project
«i», of high voltage
AP} Pytran(3:2)i, - Nameplate data of equipment
Rated power losses of Once at the
short circuit in a three- (kw) beginning
winding transformer of the
«iy», of medium voltage, project
nameplate
APE Py.tran(33)i; - Nameplate data of equipment
Rated power losses of Once at the
short circuit in a three- (kw) beginning
winding transformer of the
«iy», of low voltage, project
nameplate
Kngsly,tmn(”’il - Determined with the help of
Degradation factor of «Report on scientific and
short-circuit losses in a technical work «Evaluation of
three-winding greenhouse gases emission annually
transformer reductions due to process losses

reduction in distribution grids of

Ukrainex»
Py tran(3)maxi, — Power | To measure power at transformer
ofa three-win_dir!g active power meters are used (kW) annually
transformer “i;” in an
hour of maximum load
COS(p;tran(S.l),il - To measure _cosine of the angle
Cosine of the angle between active and gross power
between active and gross | Phase meter is used annually
power in a three-winding
transformer “i;” of high
voltage
COS(p;,tran(&Z),il - To measure _cosine of the angle
Cosine of the angle between active and gross power
between active and gross | Phase meter is used annually
power in a three-winding
transformer “i;” of
medium voltage
COS(p;,tran(3.3),i1 - To measure _cosine of the angle
Cosine of the angle between active and gross power
between active and gross | Phase meter is used annually
power in a three-winding
transformer “i;” of low
voltage
P;,tran(3),min,i17 Power | To measure power at transformer
of a three-winding active power meters are used (kW) annuall
transformer “i;” in an y
hour of minimum load
Tj’,‘fmn(mi_ Number of Hour-b_ased schedule of power of
hours of maximum a working day in a month (hour) annually

power use of windings of
a three-winding
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transformer
PJ’Z line(1)max,i,~ POWer | TO measure power at transformer (kW)
of ETL «i»» during active power meters are used m annually
maximum load
Uy, 1ime(1)max,i,— Voltage | To measure voltage of ETL
of ETL «i» during voltmeter is used oy
maximum load (kV) m annually
cos(p§ line(1),i, — Cosine | To measure cosine of the angle
of the angle between between active and gross power m annually
active and gross power in | Phase meter is used
ETL
RE . . Nameplate data or measurements
f,y.line(1),max,i ;
Specific resistance of with the help of ammeter of (Ohm/lam) e/m annually
phase wire in ETL voltmeter
B
L3 tine(1)max,i,~ L€NGth Act of_stgte acceptance
of ETL commission on the acceptance (km) m annuall
into operation of the completed y
construction of a facility
p; line(1)min,i, — POWer To measure power at transformer
ETL «i» in an hour of m annuafly
minimum load
M . -
Ty ine(1),i, — PidHa Hour b_ased schedule of power of
Annual number of hours | @ Working day in a month (hour)
) : m annually
of maximum active
power use in ETL «i»
P
Ipy tine(1),i, - Current of To measure current ammeter or (A) m annually
phase A of ETL «i» galvanometer are used
P
I§ y 1ime(1),i, - Current of To measure current ammeter or (A) m annually
phase B of ETL «i» galvanometer are used
P
I€ 3 line(1),i, - Current of To measure current ammeter or (A) m annually
phase C of ETL «i» galvanometer are used
R(‘,’n yline(1),i, - Specific Nameplate data or measurements
resistance of zero wire in | With the help of ammeter of (Ohm/kam) e/m annually
ETL voltmeter
LY cabie,i, - Length of Act of state acceptance (km)
electricity transmission | commission on the acceptance m annually
line into operation of the completed
construction of a facility
AWn?p,y,came,is - Rated Nameplate data of equipment OnC(_e at_the
specific losses of (ths. kKWh) o beginning
insulation of cable «is», of the
nameplate project
1{1‘[g‘y,mble,i3 - Determined with the help of
Degradation factor of <<Rep0r'[ on SC'entlflC and e annua“y

cable insulation

technical work «Evaluation of
greenhouse gases emission
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reductions due to process losses
reduction in distribution grids of
Ukrainey»
Ny),ginsuz,i; Number of Act of working technical
replaced insulators commission on acceptance into (unit) annuall
operation of distribution electrical y
grids facilities
W), msuli, - Rated Nameplate data of equipment Once at the
electricity losses in (kwWh) beginning
insulator, nameplate of the
project
KTIR  insuL,i,- Determined with the help of
Magnification factor of «Report on scientific and
losses in insulator technical work «Evaluation of
greenhouse gases emission annually
reductions due to process losses
reduction in distribution grids of
Ukrainey
P; lamp,i; — POwer of on | To measure power at transformer (KW)
signaling lanm or active power meters are used annually
emitting diode
Ny 1amp,i, - Number of | Act of working technical
replaced signalling lamps | commission on acceptance into )
operation of distribution electrical (unit) annually
grids facilities
T lamp,i, - Operational | Hour-based schedule of power of
~AMPits . ; ; (hour)
period of signalling a working day in a month annually
lamps
Awfgg'y'wmp%- Specific | Nameplate data of equipment Once at the
reduction of losses at beginning
voltage of 0,38 kV, (kW/kVAT) of '_che
project
AWGB_ZO’y’wmp’i6 - Nameplate data of equipment Once at the
Specific reduction of (KW/KVAT) beginning
losses at voltage of 6 — of the
20 kV project
AW 154y compiiy - Nameplate data of equipment Once at the
Specific reduction of (KW/KVAT) beginning
losses at voltage of 35 — of the
154 kv project
Ny meter.i,— Number of | Act of working technical
replaced meters commission on acceptance into (unit) annually
operation of distribution electrical
grids facilities
Ty meter,i,— Operational Hour-based schedule of power of (unit)
period of a meter per a working day in a month annually
year
Aﬁ,y'meter,i; Rated Nameplate data of equipment (KWh) Once at the
electricity losses per hour beginning
in one meter of the
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project
KRy meteri, - Determined with the help of
Degradation factor of «Report on scientific and
electrical characteristics | technical work «Evaluation of
of a meter greenhouse gases emission e annually
reductions due to process losses
reduction in distribution grids of
Ukrainey»
N3 switch,i, — Number of | Act of working technical _
replaced switches commission on acceptance into (unit) m annually
operation of distribution electrical
grids facilities
P switch,i, - Rated power | Nameplate data of equipment Once at the
of a switch (kW) o beginning
of the
project
N7y switch,i, - Number | Data on meteorological
of days (of switches phenomena that were observed by (unit) m annuall
operation) with a a meteorological station y
temperature below 5 °C
Ny motors,i, — Number of | Act of working technical _
replaced or reconstructed | COMmission on acceptance into (unit) m annually
electrical motors operation of distribution electrical
grids facilities
pﬁmo tors,i, - Power of a To_measure power at transformer (kW) m annuall
motor active power meters are used y
Ngymotors, - Number | Data on meteorological
of days (of electric phenomena that were observed by (unit) m annuall
motors operation) with a | & meteorological station y
temperature below 5 °C
Rfav line ).y - Average | Nameplate data or measurements
resistance of a branch, | With the help of ammeter of (Ohm/km)
: e/m annually
phase A per hour og voltmeter
maximum load
Rf b, line(2).i,, - AAVETage Nameplate data or measurements
resistance of a branch, | With the help of ammeter of (Ohm/km) o/m annuall
phase B, per hour of voltmeter y
maximum load
e, line(2)ixg " Average Ngmeplate data or measurements
resistance of a branch, | With the help of ammeter of (Ohnv/km) o/m annuall
phase C, per hour of voltmeter y
maximum load
Rﬁ anav, line(2).i,, - 0ad | To measure voltage of ETL
resistance of phase wire | Ohmmeter is used (kW) m annually
of phase A
Rﬁ ad line(2).1,g, droty~ Ngmeplate data or measurements
Resistance of one with the help of ammeter of
kilometre of wire of voltmeter (Ohm/km) e/m annually
corresponding mark of
phase A
Lﬁ aline(2).i,, — LENGth of | Act of state acceptance (km) m annually
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line with distributed load | commission on the acceptance
of phase A into operation of the completed
construction of a facility
Nyt?a,d, line(2),i10 — Number | Act of_Wt_)rking technical _ _
of sections (branch commission on acceptance into (unit) m annually
connections) of phase A | operation of distribution electrical
grids facilities
15(1’ o, line(2). iy, (n+1) — To measure current ammeter or
Current of a previous galvanometer are used A)
section, phase wire of m annually
phase B of a line with
distributed load
Uf,a, A, line(),iyg (141) To measure voltage of ETL
voltage of the next voltmeter is used (kV) m annually
branch «n», phase wire
of phase A
15(1’ @ lime(2).irg, (141) — To measure current voltmeter is
Current of the next used (A) m annually
branch «n», phase wire
of phase A
Uﬁa,v, line(2),i10, n=N " To measure voltage of ETL
Voltage of the last voltmeter is used (KV)
branch, phase wire of m annually
phase A in the time of
maximum load
Rﬁ bnaw, line(2).i,, - -0 To measure Loa_d resistance at
resistance, phase wire of | ETL ohmmeter is used (kw) m annually
phase B
Rf b.d line(2). 1o, droty - Nameplate data or measurements
Resistance of one with the help of ammeter of
kilometre of wire of voltmeter (Ohm/km) e/m annually
corresponding mark of
phase B
L3 b ine(2).4,, — L€NGth of | Act of state acceptance
line with distributed load | Commission on the acceptance (km) m annually
of phase B into operation of the completed
construction of a facility
Nfb, A line(2).iyg — Number | Act of_wgrking technical _ _
of sections (branch commission on acceptance into (unit) m annually
connections) of phase B | Operation of distribution electrical
grids facilities
1f bod, line(2)ixg (1) — To measure current ammeter or
Current of the next galvanometer are used A)
section, phase wire of ( m annually
phase B of line with
distributed load
Uf b.d, line(2).isg (1) To measure voltage of ETL
Voltage of the next voltmeter is used (kV) m annually
branch «n», phase wire
of phase B
1f bod, lineQ)ing, (141) — To measure current ammeter or (A) m annually
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current of the next galvanometer are used
branch «n», phase wire
of phase B
Uf,b,v, line(2),i10, n=N "~ To measure voltage of ETL
Voltage of the last voltmeter is used KV)
branch, phase wire of m annually
phase B in the time of
manimum loads
Rf cmav, line(2).irg " Load To measure Loa_d resistance at
resistance of phase wire | ETL ohmmeter is used (kw) m annually
of phase C
Rf e line(2)ixg, droty ~ Ngmeplate data or measurements
Resistance of one with the help of ammeter of Ohmyk
kilometre of wire of voltmeter ( m) e/m annually
corresponding mark of
phase C
B
Ly c ine(2).1,, — L€Ngth of Act of_stgte acceptance
line with distributed load | commission on the acceptance (km) m annually
of phase C into operation of the completed
construction of a facility
3 - -
Ny e.d, line(2).1,, — Number Act of_wprkmg technical _ _
of sections (branch commission on acceptance into (unit) m annuall
connections) of phase C | operation of distribution electrical y
grids facilities
156, d, line(2).ixg, (141) To measure current ammeter or
Current of the next galvanometer are used *)
section, phase wire of m annually
phase C of line with
distributed load
Ufc, i, line(2)ixg (41) — To measure voltage of ETL
Voltage of the next voltmeter is used (kV)
. m annually

branch «n», phase wire
of phase C
baimoie e | e
current of the next 9 (A) m annually
branch «n», phase wire
of phase C

o, line(2). g, =l — To measure voltage of ETL
Voltage of the last voltmeter is used kV)
branch, phase wire of m annually
phase C in the time of
manimum loads

P
15y ime(2).i,, - Current of To measure current ammeter or (A) m annually
phase A of ETL «iio» galvanometer are used
Ig,y,line(z),ilo - Current of | To measure current ammeter or A)
phase B of ETL «iyo» galvanometer are used m annually
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Igy line(2)izg ~ Current of | To measure current ammeter or
phase C of ETL «izo» galvanometer are used (A)
m annually
Rgny line()irg = Specific | Nameplate data or measurements
resistance of zero wire of | With the help of ammeter of (Ohm/km) e/m annually
line with distributed load | Voltmeter
Ll;,line(z),iw - Length of | Act of_stgte acceptance
line with distributed load | Commission on the acceptance (km) m annually
into operation of the completed
construction of a facility
P - g
Rcl)n,y,line(Z),im - Specific Ngmeplate data or measurements
of line with distributed | Voltmeter
load
T;I;Wzme(z) i,, - Annual Hour-based schedule of power of
number of hours of use | @ working day in a month
of maximum active (hour) m annually
power of line with
distributed load
p; line(2)max,i,, - POWEr To_measure power at transformer
ETL «i» in an hour of
maximum load
p; line(2)min,i,g ~ POWET To_measure power at transformer
ETL «i» in an hour of
minimum load
P
Uy line(2)max,isg - Toltmea;sur_e VO|'£§19€ of ETL
voltmeter is use
Voltage at the entrance (kV) m annually
of line during maximum
load
cos(p‘y’ line(2),i,, - COSINE To measure cosine of the angle
of the éngle between between active and gross power
active and gross power | Phase meter is used m annually
during maximum load of
line with distributed load
pgl,y,line(z),ilo - Specific | Nameplate data of equipment Once at the
resistance of aluminium 2 beginning
for line with distributed (Ohm-mm?/m) e of the
load project
kgu,y,line(z),im - Factor Determined W_ith t_h_e help of
greenhouse gases emission e annually
reductions due to process losses
reduction in distribution grids of
Ukraine»
PlI,Dy,line(Z),im - Power at | To measure power at transformer (kW) m annually

the entrance of electricity

active power meters are used
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transmission line
P
Py line(2),1,, ~ POWET To measure power at transformer (kW)
than runs in the section | active power meters are used annually
Ctn’ﬁ
B : ;
Fw’”ne(z),i}o - sectlo_n of | Nameplate data of equipment ) Ct))nC(_a at_the
wire of section n for line (mm?) eginning
with distributed load of Fhet
projec
B
Ly tine(2),i,, - LENGH Act of_stgte acceptance
between the beginning of | COmmission on the acceptance (km) annuall
a line and point of into operation of the completed y
consumer connection construction of a facility
P; branchmax,i,, - POWer | TO measure power at transformer (kW) annually
during maximum load active power meters are used
Uy branchmaziy, - To measure voltage of ETL
Voltage at the entrance | Voltmeter is used (kV) annually
of line during maximum
load
COSP} pranch,i,, - Cosine | To measure cosine of the angle
of the angle between between active and gross power annually
active and gross power | Phase meter is used
during maximum load
DALy branch,i,, - SPecific | Nameplate data of equipment Once at the
resistance of aluminium (Ohm-mm?/m) beginning
for branches of the
project
K,y branchi,, - Factor | Determined with the help of
that accounts partial use | «Report on scientific and
of copper wires technical work «Evaluation of
greenhouse gases emission annually
reductions due to process losses
reduction in distribution grids of
Ukrainex»
P, branch,i,, - Power at | To measure power at transformer (KW)
the entrance of electricity | active power meters are used annually
transmission line
P} y.branchi,, -~ POWer To measure power at transformer
than runs in the section active power meters are used (kW) annua“y
“n7’
Ff‘y‘?mnch,in - section | Nameplate data of equipment ) Once at the
of wire of section n for (mm°) beginning
branches of the
project
Lﬁ,y,bmnch,in - Length Act of_stqte acceptance
between the beginning of | commission on the acceptance (m) annuall
a line and point of into operation of the completed y
consumer connection construction of a faClIlty
I/I;,y,brancn,iu - Current of | To measure current ammeter or (A) annually
phase A of ETL «iy» galvanometer are used
zg,y,bmnch,iu - Current To measure current ammeter or (A) annually
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of phase B of ETL «i;;» | galvanometer are used
I€ y branch,i,, - Current | To measure current ammeter or (A) m annually
of phase C of ETL «iy» galvanometer are used
RE.» branchi.. - Specific | Nameplate data or measurements
reosril;:ngg Cohfl;taro wire of | With the help of ammeter of (Ohm/km) e/m annually
branches VOItmeter
L';,bmnch,in - Length of | Act of_stgte acceptance
electricity transmission | commission on the acceptance (m) m annually
line of branches into operation of the completed
construction of a facility

Ré .y branch.i,, - Specific | Nameplate data or measurements
req;isjt}ance of phase wire | With the help of ammeter of (Ohm/km) e/m annually
of branches voltmeter
Ty branch,i,, - Annual Hour-based schedule of power of
num_ber of hom_Jrs of a working day in a month (hour) m annually
maximum active power
use in ETL «i»
p;branch’min’iu - Power To_measure power at transformer
that is _tra_nsported by active power meters are used (KW) m annually
ETL «i» in an hour of
minimum load
wB - Determined with the help of

yn.(segmn).ii,
Electricity losses in calculated values of segment of
element n of the grid’s the grid opgrating mode after its
segment before reconstruction
reconstruction of the (ths. kKWh)
element that are m annually
estimated by means of
calculated values of the
segment’s operating
mode after the
reconstruction
Wyl,)s’i stemn — Volume of To measure electricity electric
electricity consumed in | Meter is used
period “y” by all
consumers connected to (ths. KWh)
grids of voltage class m annually
with index n (net
consumption), in the
project scenario (ths.
kWh)
AWY. 1) elemn - Departmental reporting form 1B-
Reduction of electricity | TVE DAEK «Structure of balance
losses due to of electricity and process losses of
introductions of new or | €lectricity for transmission via
reconstruction of electrical grids” (ths. kwh) m annually
existing elements of
electrical grids in period
(1 = (y-1)), in the project
scenario (ths. kWh).
AWP o stemn Reduction | Departmental reporting form 1B- (ths. kWh) m annually
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of electricity losses due | TVE DAEK «Structure of balance
to introductions of new of electricity and process losses of
or reconstruction of electricity for transmission via
existing elements of electrical grids”
electrical grids in period
"y", in the project
scenario (ths. kWh).
AW(’;, _1).segmn ~ Departmental reporting form 1B-
Reductlon Of elect”c'ty TVE DAEK «Structure Ofbalance
losses due to of electricity and process losses of
introductions of new or electricity for transmission via
reconstruction of electrical grids™
existing segments of (ths. KWh)
electrical grids in period annually
"y-1", in the project
scenario (ths. kwh).
AWyfsegmn - Reduction | Departmental reporting form 1B-
of electricity losses due TVE DAEK «Structure of balance
to introductions of new of electricity and process losses of
or reconstruction of electricity for transmission via (ths. kWh) annuall
existing segments of electrical grids” y
electrical grids in period
"y", in the project
scenario (ths. kWh).
K;;Lystem,m - electricity | Determined vv_ith 'gh_e help of
losses factor in grids of | «Report on scientific and
voltage class with index technical work «Evaluation of
m (without losses in greenhouse gases emission annually
transformers) for period | reductions due to process losses
Ukrainex»

P,Tn/m . - i i
K, ostom - €lectricity Determined with the help of
losses factor in «Report on scientific and
transformer for period y technical work «Evaluation of
that takes place due to its greenh_ouse gases emission
conversion from grids of reduct!ons_due_ to process I(_)sses m
voltage class with indext reduction in distribution grids of annually

Lo Ukrainex»

n ingrids of voltage
class with index m
here n >m

P,T i
Wy systemmyp — Nameplate data of equipment
electricity losses on no- Once at the
load run in transformer .

beginnin

for period y, that takes (ths. kwh) gf the J
place due to its project

conversion from grids of
voltage class with indext

This template shall not be altered. It shall be completed without modifying/adding headings or logo, format or font.




w JOINT IMPLEMENTATION PROJECT DESIGN DOCUMENT FORM - Version 01

e |
R "

Joint Implementation Supervisory Committee

page 177

n ingrids of voltage
class with index m
here n > m

Wy?;;;ltem,m - obcsr
Volume of electricity
that outflew in period
«y» from transformer for
its consumption in the
grid of voltage class with
index m, after its
conversion from voltage
networks with index n,
here " om , inthe
project scenario (ths.
KWh)

To measure volume of electricity
electric meter is used

(ths. KWh)

annually

Wy systemm - Volume of
electricity, which has to
be transfered in period y
to the grids of voltage
class with the index m
for all consumers
connected to them (gross
consumption), in the
project scenario (ths.
kwWh)

To measure volume of electricity
electric meter is used

(ths. KWh)

annually

Wy tystemm - Volume of
electricity that is
received in period y from
external suppliersin a
grid of regional power
distribution company for
voltage class with index
m, with the exception of
electricity that was
transported through the
grid for external
consumers, in the project
scenario (ths. kWh)

To measure volume of electricity
electric meter is used

(ths. KWh)

annually

Wysystemm - Volume of
electricity, which has to
be transfered in period
«y» to grids of voltage
class with index «my for
all consumers connected
to them (gross
consumption), in the
baseline scenario (ths.
KWh)

To measure volume of electricity
electric meter is used

(ths. KWh)

annually

P
Wy,system,0.38 - Volume
of electricity, which has

To measure volume of electricity
electric meter is used

(ths. kW)

annually
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to be transfered in period
«y» to grids of voltage
class with index «n» for
all consumers connected
to them (gross
consumption), in the
project scenario (ths.
KW)
(EF) - Carbon dioxide Carbon dioxide emission factors
emission factor (t for 2004-2005 are taken from the
CO./kWh) document issued by the Ministry
of economy of Netherland
“Operational ~ Guidelines  for
Project Design Documents of
Joint  Implementation  Projects
Volume 1: General guidelines”
(ERUPT)*
- Carbon dioxide emission factors
for 2006-2007 are taken from the
document “Carbon dioxide
emission factors (for energy
consumption according to the
methodology "Ukraine -
Assessment of new calculation of
CEF", approved by TUV SUD
17.08.2007) %%
- Carbon dioxide emission factors £ COLe/kWh o annually

for 2008 are taken from Order of
the  National Environmental
Investment Agency of Ukraine
(hereinafter - NEIAU) Ne 62 of
15.04.2011 "On approval of
specific carbon dioxide emission
factors in 2008°°";

- Carbon dioxide emission factors
for 2009 are taken from the Order
of NEIAU # 63 of 15.04.2011
"On approval of specific carbon
goioxide emission factors in 2009
- Carbon dioxide emission factors
for 2010 are taken from the Order
of NEIAU # 43 of 28.03.2011.
"On approval of specific carbon
dioxide emission factors in
2010"":

5" http://ji.unfccc.int/CallForInputs/BaselineSettingMonitoring/ERUPT/index.html

% http://ji.unfccc.int/UserManagement/FileStorage/46JW2KL36KMOGEMIOPHDTQF6DVI514
> http://www.neia.gov.ua/nature/doccatalog/document?id=127171

% http://www.neia.gov.ua/nature/doccatalog/document?id=127172

%1 http://www.neia.gov.ua/nature/doccatalog/document?id=126006
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- Carbon dioxide emission factors
for 2011 are taken from the Order
of NEIAU # 75 of 12.05.2011.
"On approval of specific carbon
dioxide emission factors in
2011"%%;

%2 http://www.neia.gov.ua/nature/doccatalog/document?id=127498
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Annex 3
MONITORING PLAN

The proposed project uses a specific approach for JI projects on the basis of Guidance on criteria for baseline
setting and monitoring, version 2 JISC (Joint Implementation Supervisory Committee — JISC®) which meets
the requirements of Decision 9/CMP.1, Appendix «B» «Criteria for setting the baseline and monitoring”. The
monitoring plan is designed for accurate and clear greenhouse gas emissions measurements and calculation
and conducted according to practices established at PJSC “PC “Khersonoblenergo” to measure the transmitted
and consumed electricity. Monitoring of the project does not require changes in existing metering and data
collection system. All relevant data are calculated and recorded and will be stored within two years after
emission reduction units generated by the project are delivered.

The monitoring plan includes the following measures:

1. Identify all potential sources of emissions in the project.

2. Gathering information on greenhouse gas emissions within the project for “crediting™ period.
3. Evaluation of project schedule.

4. Gathering information on test equipment, the date it’s of inspection.

5. Collection and archiving information on the impact of project activities on the environment.
6. Data archiving

7. Determination of the structure responsible for monitoring the project.

8. Analysis of performance of staff training.

Key monitoring data and parameters:

W; tran(z) - Electricity losses due to the introduction of new or reconstruction of existing double-winding

transformers, in period "y", of the project scenario (ths. KWh);

W; tran(3) - Electricity losses due to the introduction of new or reconstruction of existing three-winding

transformers, in period "y", of the project scenario (ths. KWh);

W; line(1) — Electricity losses due to the introduction of new or reconstruction of existing wires of electricity

transmission lines in period "y" of the project scenario (ths. kwh);

Wy capie- Electricity losses in insulation due to the introduction introduction of new or reconstruction of
existing wires of electricity transmission lines in period "y", of the project scenario (ths. kwh);

W;insul - Electricity losses due to the replacement of defected insulators of electricity transmission lines, in
period "y" of the project scenario (ths. kWh);

W;’,lamp - Electricity losses due to the replacement of signaling lamps with light emittind diodes, in period "y"

of the project scenario (ths. KWh);

Wy’,’ comp - Electricity losses due to the implementation of reactive power compensation devices at consumer’s
place, in period «y» in the project scenario (ths. kwh.);

Wy meter - Electricity losses due to the replacement of electric meters, in period "y" of the project scenario
(kwh);

% http://ji.unfcce.int/Ref/Documents/Baseline_setting_and_monitoring.pdf
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W; <witcn - Electricity losses due to the replacement of oil switches with vacuum and sulful hexafluoride
switches, in period «y» in the baseline scenario (ths. KWh);

Wy motors - Electricity losses due to replacement or reconstruction of existing electric motors of power
transformers blower cooling, in period «y» in the project scenario (ths. kwWh);

W; line(z) - Electricity losses due to the replacement or reconstruction of existing electricity lines with
distributed load, in period «y» in the project scenario (ths. kwh);

VI@’fbmnch - Electricity losses due to the implementation of new or reconstruction of existing branches, in period
«y» in the baseline scenario (ths. KWh);

Wf_ n(segmn).i,," - Electricity losses in element n of the grid’s segment before reconstruction of the element
that are estimated by means of calculated values of the segment’s operating mode after the reconstruction (ths.
kwh);

Wy system - Electricity losses due to systemic effect in the absence of implementation of new and
reconstruction of existing elements and segments of the electrical grid in period «y» in the project scenario
(ths. kwh);

WyBjtmn(z) - Electricity losses in the absence of the introduction of new or reconstruction of existing double-
winding transformers, in period "y", of the baseline scenario (ths. kwh);

Wy‘?mn@ - Electricity losses in the absence of the introduction of new or reconstruction of existing three-
winding transformers, in period "y", of the baseline scenario (ths. kwh);

Wyﬁfline(l) — Electricity losses in the absence of the introduction of new or reconstruction of existing wires of
electricity transmission lines in period "y" of the baseline scenario (ths. kWh);

Wﬁmble- Electricity losses in insulation in the absence of the introduction introduction of new or
reconstruction of existing wires of electricity transmission lines in period "y", of the baseline scenario (ths.
kwh);

ijsul - Electricity losses in the absence of the replacement of defected insulators of electricity transmission
lines, in period "y" of the baseline scenario (ths. KWh);

WyEflamp - Electricity losses in the absence of the replacement of signaling lamps with light emittind diodes, in
period "y" of the baseline scenario (ths. kWh);

VI/fwmp - Electricity losses in the absence of the implementation of reactive power compensation devices at
consumer’s place, in period «y» in the baseline scenario (ths. kwWh.);

Wy meter - Electricity losses in the absence of the replacement of electric meters, in period "y" of the baseline
scenario (kWh);

stwitch - Electricity losses in the absence of the replacement of oil switches with vacuum and sulful
hexafluoride switches, in period «y» in the baseline scenario (ths. kWh);

Wyimotors - Electricity losses in the absence of replacement or reconstruction of existing electric motors of
power transformers blower cooling, in period «y» in the baseline scenario (ths. kWh);

Wﬁ”ne(z) - Electricity losses in the absence of the replacement or reconstruction of existing electricity lines
with distributed load, in period «y» in the baseline scenario (ths. kWh);

Wﬁbm,,,ch - Electricity losses in the absence of the implementation of new or reconstruction of existing
branches, in period «y» in the baseline scenario (ths. KWh);

an.(segm n).i,,- Electricity losses in element n of the grid’s segment before reconstruction of the element that
are estimated by means of calculated values of the segment’s operating mode after the reconstruction (ths.
kwh);

Wﬁsystem — Electricity losses due to systemic effect in the absence of implementation of new and
reconstruction of existing elements and segments of the electrical grid in period «y» in the baseline scenario
(ths. Kwh);

EF — carbon dioxide emission factor (t CO,e/kWh);

[P] — index, which corresponds to the project scenario;

[y] — monitoring period.

Monitoring parameters are analized in detail in Section D.1.1.1 and Section D.1.1.2 .
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