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‘ SECTION A. General description of the project

‘ A.1.  Title of the project:

>>
Utilization of Coal Mine Methane in SZCZYGLOWICE Coal Mine, Poland

Sectoral scope: 8, 10
JI Track: 1

Version-3.0, October 27, 2011

‘ A.2.  Description of the project:

>>
a)Situation existing prior to the starting date of the project

Before the proposed project, CMM was released to the atmosphere through the ventilations at
SZCZYGLOWICE Coal Mine. The electricity was entirely supplied from the Grid and the heat was
entirely supplied from the heat supply company.

b)Baseline scenario

Baseline scenario is the same as stated in above “a) Situation existing prior to the starting date of the
project”. Regarding the release of CMM into the atmosphere, there is no national or EU regulation in
place at this moment and also there would be no related regulations for the future.

¢)Project scenario
The proposed project is aimed at use of captured methane for energy production and flaring instead venting to
the air, and four stages approach is being considered.

At stagel(since 20 April. 2007), the ventilation system has been improved for promoting the proposed
project such as installing gas engine by building a Methane Recovery Station at the surface consisting in
4 operational pumping units and 1 unit in reserve. The maximum capacity of the pumps is 210m3/min.

At stage2(since 29 May.2009), a CMM will powered newly constructed gas engine (Deutz Energy TCG 2020
V20 or similar) was installed as Combined Heat and Power System (CHP) to produce 1,934 kW of electrical
and 1,937 kW of thermal power. Its expected annual power generation is 13,925MWh with the net electricity
of 12,532MWh and annual heat generation is 50,207GJ with the net heat generation of 45,186GJ. As the
result 2,267 tonnes of CH4 will be destroyed.

At stage3 (since 24 January.2011), CMM will burns in a newly constructed flare stack with a maximum
capacity of 20Nm3-CH4/min.

At stage4 (since 1 January. 2012), the second gas engine will be operated. At the same time, power substation
will be upgraded to install the second gas-engine. That will produce 1,934 kW of electrical and 1,937 kW of
thermal power as well. Its expected annual power generation is 13,925MWh with the net electricity of
12,532MWh and annual heat generation is 50,207GJ with the net heat generation of 45,186GJ. As the result
2,267 tonnes of CH4 will be destroyed. Here for the purpose of enhancing the safety around the gas engine
installation, heat utilization from the both gas engines will be started in 2013, which is expected to reduce
the temperature of the exhaust gas. The generated heat by the gas engines will be consumed only for the
heat needs in SZCZYGLOWICE Coal Mine replacing a part of the heat from the heat supply company
and the additional heat will be released into the air by the cooling system.

Additionally further emission reductions will be achieved through replacement of import fossil grid energy
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heat and power to date used in the SZCZYGLOWICE Coal Mine with in-plant power generation at stage 1
and 3. All electricity and heat generated by this project will be consumed within SZCZYGLOWICE Coal
Mine. In addition, SZCZYGLOWICE Coal Mine will continue to purchase electricity from the Grid because
net electricity and heat generation in this project are far below the each demand of electricity and heat in
SZCZYGLOWICE Coal Mine.

But emission reductions regarding electricity and heat can not be claimed as Emission reduction units
(ERUs) for the purpose of avoiding indirect double-counting under EU-ETS.

Table A-1 Historical data on Electricity and Heat demand in SZCZYGLOWICE Coal Mine (2005-2009)

Year Electricity Demand (MWh) Heat Demand (GJ)
2005 109,191 175,153
2006 103,694 177,740
2007 120,281 154,628
2008 116,948 153,131
2009 103,422 157,454
Average 110,707 169,174

The timeline of the project activity is shown below.

04/10/2004 Meeting held on 4™ Oct 2004 in Central Mining Institute concerning possibilities of
implementation of the Joint Implementation Mechanism along with the CMM
utilization activities in coalmines belonging to the Kompania Weglowa S.A.
According to the final Meeting Protocol, an initial decision was made on the
commencement of the JI procedure at coalmines So$nica in Gliwice and
Szczyglowice in Knuréw

25/10/2005 Update the basic map for design purposes - Methane Recovery Station

05/04/2006 Signing of an agreement with a consortium of: Tychy Zaktad Elektroniki Gérniczej
“ZEG” (Mining Electronics factory “ZEG” Inc. in Tychy) and Gliwice Zaktad
Projektowania i Doradztwa Technicznego “Gorprojekt” (Design and Technical
Advising Company "GORPROJEKT" Ltd. in Gliwice) to construct the surface
methane recovery station

17/07/2006 Commencement of the construction of the surface methane recovery station

20/04/2007 Launching the surface methane recovery station

31/05/2007 KW S.A. Board’s resolution no. 1709/2007 launching the procedure: “Construction
of gas engines in casing of container type, powered with gas from surface methane
recovery station along with infrastructure necessary for their operation at the KW
S.A. Department “Szczyglowice” and Department “So$nica — Makoszowy”

31/08/2007 Tender announcement for the task: “Construction of gas engines....”
09/10/2007 Opening the tender for the: “Construction of gas engines....”
30/05/2008 Signing of an agreement to design and carry out above-mentioned project with a

consortium consisting of: Tychy Zaktad Elektorniki Gorniczej “ZEG” — project
leader (Mining Electronics factory “ZEG” Inc. in Tychy) and Gliwice Zaktad
Projektowania i Doradztwa Technicznego “Gorprojekt” (Design and Technical
Advising Company "GORPROJEKT" Ltd. in Gliwice) and Czech Company
“TEDOM” s.r.o

08/10/2008 Starost of the Gliwice County Office issuing a decision no 857/2008 approved the
commencement of the above-mentioned project and it came into force on 24 Oct
2008
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29/05/2009 The gas-engine generator started operating.

20/04/2010 The KW S.A.’s Board voted a resolution to launch an unrestricted tender entitled:
,Construction of installation for combustion of coal mine gas taken by surface
methane recovery stations in KW S.A. Division Zachod, Departament ,,Knurow-
Szczygtowice” Ruch ,,Szczyglowice” and KWK ,, Sosnica-Makoszowy” Ruch
Sos$nica.

11/06/2010 Opening the tender for ,,Construction of installation for combustion of coal mine gas
taken by surface methane recovery stations in KW S.A. Division Zachod,
Departament ,,Knuréw-Szczyglowice” Ruch ,,Szczygltowice” and KWK ,, Sosnica-
Makoszowy” Ruch So$nica

20/07/2010 Signing of an agreement no. e-Ru nr 3310008815 for ,,Construction of installation for
combustion of coal mine gas taken by surface methane recovery stations in KW S.A.
Division Zachéd, Departament ,,Knuréw-Szczygtowice” Ruch ,,Szczyglowice” with
consortium consisting of,, OPA-ROW” Spoétka z o0.0. with headquarters in Rybnik
and ZPiDT ,,Gorprojekt” Spotka z o.0. with headquarters in Gliwice.

24/01/2011 The flare stack started operating.

01/01/2012 The second gas-engine generator will start operating.

A.3.  Project participants:

>>

Please indicate if the

. Legal entity project participant Party involved wishes to
Party involved ~ . .
(as applicable) be considered as project
participant (Yes/No)
Poland Kompania Weglowa S.A. No
(Host Party) (Kompania Coal Company)

Kopalnia Wegla Kamiennego ,,Knurow-
Szczyglowice” — Ruch Szczygtowice
(The SZCZYGLOWICE Coal Mine)
Gtowny Instytut Gornictwa

(The Central Mining Institute)

Japan The Chugoku Electric Power Co., Inc. No

Kompania Weglowa S.A. (Kompania Coal Company) — project owner, and project implementation
entity. State treasury sole propriety Company. Total mining area - 718.2 km2, Operational coal deposits -
285.81 million tons, Share capital - PLN 497,620,100, employment — 66 thousands workers.

Kopalnia Wegla Kamiennego ,,Knuréw-Szczyglowice” Ruch SZCZYGLOWICE (The
SZCZYGLOWICE Coal Mine) — owner of project site and responsible for project management, Coal
mining plant, affiliate to KW SA. Mining area — 21.312 km2. Operational coal deposits — 66.7 mln. tones,
employment — 3,066 workers.

Glowny Instytut Gornictwa (Central Mining Institute) — institute employed for JI procedure performance
and implementation. Scientific institute directly subordinated to the Minister of Economy, working for the

benefit of the mining industry.

The Chugoku Electric Power Co., Inc— Japanese Power Company pursuing implementation of the project,
participates in preparation of the JI project. The company acquires all ERUs generated in this project.
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‘ A.4. Technical description of the project: ‘

‘ A.4.1. Location of the project: ‘
>>

| A.4.1.1. Host Party(ies): |
>>
Host country: Poland

‘ A.4.1.2. Region/State/Province etc.: ‘
>>
Slaskie Province (Wojewodztwo Slaskie)

— e

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

>>
Knuréw City
Geographical coordinates: N:50°10°58.93” E:18°37°58.1”
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A.4.1.4. Detail of physical location, including information allowing the unique
identification of the project (maximum one page):

>>

SZCZYGLOWICE Coal Mine’s Mining Area is located in Upper Silesian Coal Basin (Gorno$laskie Zagltebie
Weglowe). Total of 21,312km2 SZCZYGLOWICE mining area is predominately rural with low-density
housing, farmlands, meadows, and woodlands. Residential area with high-density housing or medium-density
housing in Knuréw district occupies small part of the mining area.

Upper Silesian Coal Basin lies in the historical regions of Upper Silesia in southern Poland and Czech
Republic. The basin constitute homogeneous geological and geographical area covering 5.4 thous. km2 and
containing the largest coal deposit both in Czech and Poland. Deposit on level 1,000 m is estimated at 70
million tones of which around 10-15% have been extracted to date. Except coal zink and lead are mined in the
region. Polish part of Upper Silesian Coal Basin is 4.5 thous. km2 being the most industrialized and urbanized
part of Poland.

SZCZYGLOWICE Coal Mine’s reserves are estimated at 66.7 mln ton (reserves were established for
mining under the current Mining Deposit Management Plan, its validity expires together with the expiry
date of the concession - 31 March 2020). Approximate mineable reserves (in total, classified and not-
classified in the Mining Deposit Management Plan) equal to 185.9 mln ton.
The mine employs 3077 people (as of 18 February 2010).
The mine owns five shafts: two drawing shafts - downcast shafts, one material-down downcast shaft and
two ventilating shafts:
e Shaft no. 1 (sunk to 850m level) is used for the transportation of personnel and materials;
e Shaft no. 2 (sunk to 720m level) and shaft no. 3 (sunk to 940m level) are used to extract into the
surface an output in the amount of 7500 ton per day.
Output is extracted from 450m, 650m and 850m levels.
The mine extracts from methane deposits belonging to the 1, 2, 3 and 4th category of methane hazard.

>>

Sectoral Scope 8: Mining/mineral production,
Sectoral Scope 10: Fugitive emissions from fuels (solid, oil and gas)

A.4.3. Technology(ies) to be employed, or measures, operations or actions to be implemented
by the project:

>>

The recovered methane shall be utilized in a newly constructed gas engine located in SZCZYGLOWICE Coal
Mine site, and four stages approach is being considered.

At stagel(since 20 April. 2007 - starting of operation: launching the surface methane recovery station), the
ventilation system has been improved by building a Methane Recovery Station at the surface consisting in 4
operational pumping units and 1 unit in reserve. The maximum capacity of the pumps is 210m3/min.

At stage2(since 29 May.2009 - starting of operation: the complete, final acceptance of works related to
construction unit generator), a CMM powered newly constructed gas engine (Deutz Energy TCG 2020 V20)
was installed as Combined Heat and Power System (CHP) to produce 1,934 kW of electrical and 1,937 kW of
thermal power. Its expected annual power generation is 13,925MWh with the net electricity of 12,532MWh
and annual heat generation is 50,207GJ with the net heat generation of 45,186GJ. As the result 2,267 tonnes
of CH4 will be destroyed. Proposed gas engine is one of the best available gas engines in the world which can
be run with low concentration of methane, and is designed to run on unprocessed CMM.
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At stage3 (since 24 January.2011 - starting of operation of flare stack), CMM will burn in a newly constructed
flare stack with a maximum capacity of 20Nm3-CH4/min.

At stage4 (since 1 January. 2012 - expected begin of operation of the second gas engine), the second gas
engine will be operated. At the same time, power substation will be upgraded to install the second gas-engine.
That will produce 1,934 kW of electrical and 1,937 kW of thermal power as well. Its expected annual power
generation is 13,925MWh with the net electricity of 12,532MWh and annual heat generation is 50,207GJ with
the net heat generation of 45,186GJ. As the result 2,267 tonnes of CH4 will be destroyed. Here for the
purpose of enhancing the safety around the gas engine installation, heat utilization from the both gas
engines will be started in 2013, which is expected to reduce the temperature of the exhaust gas. The
generated heat by the gas engines will replace a part of the heat from the heat supply company.

The improvement of the ventilation system has already been done and the CHP unit has been
implemented yet.

A schematic for the CMM extraction and utilization is shown below:

Electricity
1.934 MWe
On-site demand in
Meth 7 -
Recov:ryasrigtion > Gas Englne — 7»| SZCZYGLOWIC
(stagel) ~7.83 m3 CH4/min (stage2) > E Coal Mine
Heat
1.937 MWth A A
| Flare Stack
~20 m3 CH4/min (stage3) ‘
Electricity Heat
1.934 MWe 1.937 MWth
x —»| Gas Engine
~7.83 m3 CH4/min
(staged)

Figure A-3. Schematic view of the CMM collection and treatment system.

A.4.4. 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:

>>

Before the project implementation the captured CMM was totally emitted to the atmosphere (base line).
The mine neither captures nor uses Coal Bed Methane (CBM). There are no national, local or sectoral
legislation requiring compulsory extraction of the CMM.

Detailed explanation of why BAU is the most probable scenario representing the baseline is provided in
Section B “Application of a baseline methodology”.
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10 years
(since 29 May. 2009 — 28 May 2019)

Year Estimate of annual emission reductions in tones of CO,
equivalent

Year 2009 24,480

Year 2010 41,175

Year 2011 140,163

Year 2012 187,996

Total estimated emission reductions over the first 393,814

commitment period (tones of CO, equivalent)

Annual average of estimated emission reductions 109,560

over the first commitment period/period within

which ERUs are to be generated (tones of CO,

equivalent)

Year 2013 187,996

Year 2014 187,996

Year 2015 187,996

Year 2016 187,996

Year 2017 187,996

Year 2018 187,996

Year 2019 73,900

Total estimated emission reductions between 1,201,876

2013 and 2019 (tones of CO, equivalent)

Annual average of estimated emission reductions 187,633

between 2013 and 2019/period within which

ERUs are to be generated (tones of CO,

equivalent)

Total estimated emission reductions over the 1,595,690

crediting period (tones of CO, equivalent)

Annual average of estimated emission reductions 159,569

over the crediting period/period within which ERUs
are to be generated (tones of CO, equivalent)

A.S.

>>

The acceptance of the project by the host party, Poland with a Letter of Approval is expected.
The acceptance of the project by the investor party, Japan with a Letter of Approval was achieved on 16™

December 2010.
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SECTION B. Baseline

| B.I

>>

B.1.1 Indication and description of the approach chosen regarding baseline setting

ACMO008 “Consolidated methodology for coal bed m

ethane, coal mine methane and ventilation air methane

capture and use for power (electrical and motive) and heat and/or destruction through flaring or flameless

oxidation” version 07 approved by CDM Executive Bo

ard on 30 July 2010.

Methodological Tool “Tool for the demonstration and assessment of additionality (version 5.2)” agreed by

the Executive Board.

URL: http://cdm.unfcce.int/methodologies/PAmethodologies/approved.html

The following tables B-1 and B-2 explain the reason why the methodology applies to this project:

Table B-1 Comparison of proposed extraction activities with applicability of the methodology

ACMO0008 Applicability Proposed extraction activities
Surface drainage wells to capture CBM associated Excluded

with mining activities

Underground boreholes in the mine to capture pre Included

mining CMM

Surface goaf wells, underground boreholes, gas Included

drainage galleries or other goaf gas capture

techniques, including gas from sealed areas, to

capture post mining CMM

Ventilation air methane that would normally be Included

vented.

Table B-2 Comparison of proposed CMM utilizati

on activities with applicability of the methodology

ACMO0008 Applicability

Proposed CMM utilization activities

The methane is captured and destroyed through Included
flaring
The methane is captured and destroyed through Excluded

flameless oxidation

The methane is captured and destroyed through
utilisation to produce electricity, motive power
and/or thermal energy,; emission reductions may or
may not be claimed for displacing or

avoiding energy from other sources

CMM is collected and destructed by combustion in

the process of heat and power production.

The remaining share of the methane, to be diluted for

safety reason, may still be vented

Part of CMM is still vented in the proposed project

All the CBM or CMM captured by the project should
either be used or destroyed, and cannot be
vented

The CMM collected in the project will be destroyed
through flaring as well as utilized for heat and power

production.
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Besides the applicability, ACM0008 also defines the types of activities that could not be applied for this
methodology. The proposed project does not involve any of those activities. (Table B-3)

Table B-3 Comparison of proposed project with inapplicable activities stated in the methodology

ACMO0008 Applicability Proposed project activities

Operate in open cast mines SZCZYGLOWICE Coal Mine is underground
operated coal mine

Capture methane from abandoned/decommissioned Both coal production and CMM extraction are under

coalmines way in the coal mine

Capture/use of virgin coal bed methane, e.g. methane | Extraction activities are concomitance with coal

of high quality extracted from coal seams production

independently of any mining activities

Use CO2 or any other fluid/gas to enhance CBM No CBM extraction activities are involved in the
drainage before mining takes place. project

The applicable conditions, key assumptions, scope of data, data source in the methodology fit the project. The
methodology is certain to lead to a transparent and conservative estimate of the emission reduction of the
project activity.

B1.2 Application of the approach chosen

ACMO0008 “Consolidated methodology for coal bed methane, coal mine methane and ventilation air methane
capture and use for power (electrical and motive) and heat and/or destruction through flaring or flameless
oxidation” version 07 is applied to the SZCZYGLOWICE Coal Mine in accordance with following steps:

1. Identification of the baseline scenario
2. Calculation of emissions reductions

1. Identification of the Baseline Scenario

Step 1: Identify technically feasible options for capturing and/or using CBM or CMM or VAM
Step la: Options for CBM and CMM or VAM extraction

The baseline scenario alternatives should include all possible options that are technically feasible to
handle CBM and CMM or VAM to comply with safety regulations. These options could include:

A. Pre mining CMM extraction including CBM to Goaf drainage and/or Indirect CBM to Goaf only;
B. Post mining CMM extraction;

C. Possible combinations of options A, B and C with the relative shares of gas specified.

Option A (pre mining CMM), and Option B (post mining CMM) are never utilized as stand-alone remedies
for reducing methane emission from coal mines or stand-alone method to ensure the mining safety. Therefore,
option A and B are the technically feasible options for CMM extraction.

In SZCZYGLOWICE Coal Mine the coal seams have a very low permeability. Therefore it is not possible to

extract CBM before strata is de-stressed due to mining of the coal unless applying special measure to enhance
CBM drainage. This is confirmed by the following statement. “On account of low gas permeability of polish
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coals (around ImD and lower) coal bed degasification are performed mainly in excavation headings through
surface or underground injector recovery stations.”’

Therefore in the case of SZCZYGLOWICE Coal Mine, option A excluding CBM and option B are options
that are technically feasible to extract CMM for utilizing purpose, which is the current situation at the
SZCZYGLOWICE Coal Mine.

Step 1b. Options for extracted CMM treatment
Several approaches can be taken to treat the captured CMM at SZCZY GLOWICE Coal Mine:

(i)  Venting;

(ii) Using/destroying ventilation air methane rather than venting it;

(i) Flaring of CMM;

(iv) Use for additional grid power generation;

(v)  Use for additional captive power generation;

(vi) Use for additional heat generation;

(vii) Feed into gas pipeline (to be used as fuel for vehicles or heat/power generation);

(viii) Possible combinations of options i to vii with the relative shares of gas treated under each option
specified.

Some of these options were considered as possible alternatives for the baseline scenario. In Step 3 of this
section some of these options will be further developed into baseline scenario alternatives. The generation of
own energy is one of the requirements for developing this project. The project is covered by the option (viii) —
the combination of option (iii), (v) and (vi).

Step 1c. Options for energy production
Realistic and credible alternatives available for the relevant forms of energy production are:

Electricity
E1. Continue to use electricity from the National Power Grid

E2. Electricity from a new captive CHP on CMM and the National Power Grid

[\

Heat
H1. Continue to use heat from the heat grid
H2. Heat from gas engine on CMM and the heat grid

Step 2. Eliminate baseline options that do not comply with legal or regulatory requirements
All options are comply with Polish legal or regulatory requirements. (There is no law or regulation that would

restrict any of there options. Only if construction in implied than Sanitary norms and regulations must be met
and projects have to be reconciled with pertinent authorities (e.g. fire department, etc) )

" Source: Pawet KRZYSTOLIK , “UTILIZATION OF COALMINE METHANE IN COMBINED POWER
MANAGEMENT —OPPORTUNITY FOR COAL MINING COST-CUT.”, Chapter 2, Course materials 2002 of
School of Underground Mining.
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Step 3. Formulate baseline scenario alternatives

As mentioned Step 1a., pre mining CMM extraction is the only option that is technically feasible to extract
CMM for utilizing purpose.

The following Scenarios can be considered for implementation at the SZCZY GLOWICE Coal Mine and these
Scenarios are in compliance with the options as listed in step 1b and step 1c. For all possible Scenarios the
mine has to extract the CMM from the mine for safety reasons. Therefore the Scenarios below assume
extraction as described in step 1a and describe in detail the Scenarios for treatment and utilization.

Scenarios for CMM treatment includes:

Scenario 1.Venting of CMM, continue to use electricity from the National Power Grid and to use heat from
the heat grid (i+E1+H]I)

The CMM will be vented to the atmosphere. The SZCZYGLOWICE Coal Mine continues to use
electricity from the Power Grid and heat from the Heat Grid. This is a Business As Usual scenario in the
SZCZYGLOWICE Coal Mine.

Scenario 2. Destroying ventilation air methane, continue to use electricity from the National Power Grid and
to use heat from the heat grid (ii+EI+H]I)

The Ventilation Air Methane may simply be destroyed through Thermal Flow Reversal Reactor (TFRR).
The SZCZYGLOWICE Coal Mine continues to use electricity from the Power Grid and heat from the
Heat Grid.

Scenario 3. Flaring of CMM, continue to use electricity from the National Power Grid and to use heat from
the heat grid (iii+E1+HI)

The CMM may simply be destroyed through flaring. The SZCZYGLOWICE Coal Mine continues to use
electricity from the Power Grid and heat from the Heat Grid.

Scenario 4. Using CMM for additional new captive power generation (v+E2+H]1)

The CMM will be consumed in a gas engine that generates electricity for use directly at the
SZCZYGLOWICE coal mine. The shortage of electricity will be supplied from the Power Grid and heat
from the Heat Grid.

Scenario 5. Using CMM for additional new captive combined heat and power generation
(CHP).(v+vi+E2+H2)

The CMM will be consumed in a gas engine for electricity generation and heat generation. Generated
electricity and heat are used directly at the SZCZY GLOWICE coal mine and the shortage of electricity
and heat will be supplied from the Power Grid and the heat grid respectively.

Scenario 6. Using CMM for additional new captive power generation and feeding CMM into a gas
pipeline for electricity and/or heat generation (v+vii+E2+HI)

The CMM will be consumed in a gas engine for electricity generation and also supply to the regional gas
grid for electricity and/or heat generation for commercial/household use. Generated electricity from a gas
engine is used directly at the SZCZYGLOWICE coal mine and the shortage of electricity will be supplied
from the Power Grid. Heat continues to be supplied from the Heat Grid.

Scenario 7a. Flaring of CMM and Using CMM for additional new captive combined heat power
generation (iii + v+ vi+E2+H?2)

This scenario is the combination of Scenarios 2 and 4. In this case generated electricity and heat are used
directly at the SZCZY GLOWICE coal mine and the shortage of electricity and heat will be supplied from
the Power Grid and from the Heat Grid respectively. In this Scenario, only one gas engine is installed.
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Scenario 7b. Flaring of CMM and Using CMM for additional new captive combined heat power
generation (iii + v+ vi+E2+H?2)

This scenario is the combination of Scenarios 2 and 4. In this case generated electricity and heat are used
directly at the SZCZY GLOWICE coal mine and the shortage of electricity and heat will be supplied from
the Power Grid and from the Heat Grid respectively. In this Scenario, two gas engines are installed. This
Scenario constitutes the proposed JI project activity without the incentive of the project as a JI.

Scenario8. Feeding CMM into a new gas pipeline for electricity and/or heat generation (vii +EI+H])
The CMM will be supplied to a gas pipeline for electricity and/or heat generation for
commercial/household use. The SZCZYGLOWICE Coal Mine continues to use electricity from the
Power Grid and heat from the Heat Grid.

Step 4. Eliminate baseline scenario alternatives that face prohibitive barriers
Barriers that are specific to alternative scenario are as follows:
Scenario 1.Venting of CMM, continue to use electricity from the National Power Grid and to use heat from

the heat grid (i+E1+HI)
This is BAU scenario. No barrier exists for this Scenario.

Scenario 2. Destroying ventilation air methane, continue to use electricity from the National Power Grid and
to use heat from the heat grid (ii+EI+HI)

Using/Destroying ventilation air methane is not required by the existing Polish regulation. Also the
destruction of ventilation air methane was not considered as the concentration of methane in the ventilation air
is too low to make destruction technically feasible. So obviously, this scenario faces technological barriers.

Scenario 3. Flaring of CMM, continue to use electricity from the National Power Grid and to use heat from
the heat grid (iii+E1+HI)

Flaring of the CMM is not required by the existing Polish regulation. Flaring also requires additional cost
without any revenue can be created. So obviously, it faces barriers from investment.

Scenario 4. Using CMM for additional new captive power generation (v+E2+HI)

In Poland, there is no favorable regulation on tax reduction for CMM power generation. In addition, the
capital cost will be huge and then the IRR for this Scenario is quite low as shown in Section B.2 of this
PDD. Without the financial assistance from JI, such investment in Poland is obviously not feasible.
Please refer to the investment analysis described in B.2.

Scenario 5. Using CMM for additional new captive combined heat and power generation
(CHP).(v+vi+E2+H2)
In Poland, there is no favorable regulation on tax reduction for CMM power and heat generation. In
addition, the capital cost will be huge and then the IRR for this Scenario is quite low as shown in Section
B.2 of this PDD. Without the financial assistance from JI, such investment in Poland is obviously not
feasible. Please refer to the investment analysis described in B.2.

Scenario 6. Using CMM for additional captive new power generation and feeding CMM into a gas
pipeline for electricity and/or heat generation (v+vii+E2+H1)

In Poland, there is no favorable regulation on tax reduction for CMM power generation. In addition, a
new connection to an existing pipeline has to be made. So the capital cost and the costs of the lacking
piping infrastructure make this Scenario economically not viable as shown in Section B.2 of this PDD.
Please refer to the investment analysis described in B.2.
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Scenario 7 a. Flaring of CMM and Using CMM for additional new captive combined heat and power
generation (iii + v+ vi +E2+H2)

Flaring of the CMM is not required by the existing Polish regulation. Flaring also requires additional cost
without any revenue can be created. In Poland, there is no favorable regulation on tax reduction for CMM
power generation. In addition, the capital cost will be huge and then the IRR for this Scenario is quite low
as shown in Section B.2 of this PDD. Please refer to the investment analysis described in B.2.

Scenario 7b. Flaring of CMM and Using CMM for additional new captive combined heat and power
generation (i + v+ vi +E2+H?2)

This Scenario is the project scenario.

Flaring of the CMM is not required by the existing Polish regulation. Flaring also requires additional cost
without any revenue can be created. In Poland, there is no favorable regulation on tax reduction for CMM
power generation. In addition, the capital cost will be huge and then the IRR for this Scenario is quite low
as shown in Section B.2 of this PDD. Without the financial assistance from JI, such investment in Poland
is obviously not feasible. Please refer to the investment analysis described in B.2.

Scenariod. Feeding CMM into a new gas pipeline for electricity and/or heat generation (vii +EI+H])

At the SZCZYGLOWICE coal mine, a new gas pipeline would have to be constructed. So the capital cost
and the costs of the lacking piping infrastructure make this Scenario economically not feasible. Please
refer to the investment analysis described in B.2.

As a result, a continuation of the existing situation which is to vent CMM into the atmosphere, purchase
of electricity from the grid, continue to use heat from the heat grid(Scenario I) is the only plausible
baseline scenario candidates if without JI assistance. Please refer to the investment analysis described in
B.2.

2. Calculation of emissions reductions

The emissions reduction created from the project is the net difference between the baseline emissions and the
project emissions for a given year. In order to calculate the difference, the baseline and project emissions must
first be determined.

2.1 Project Emissions

According to ACMO0008/Version 07 Equation (1), project emissions are defined in Equation (B.1.1).

PEy = PEME+PEMD+PEUM (B 1. 1)
Where:
PE, - Project emissions in year y (tCO2e¢)

PEME - Project emissions from energy use to capture and use methane (tCO2¢)
PEMmp - Project emissions from methane destroyed (tCO2e¢)
PEym - Project emissions from un-combusted methane (tCO2e¢)
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2.1.1. Combustion emissions from additional energy required for CMM capture and use

Project emissions, which are generated from the use of energy for capturing and utilizing methane emitted in
the project, are defined in Equations (2) of ACMO0008/Version 07. In the proposed project, there is no
additional heat or fossil fuel consumption. Therefore additional heat consumption CONSygart, p; and
additional fossil fuel consumption CONSgossrueL, pr for capture and use or destruction of methane have been
deleted from Equation (2) of the Methodology. The project activity needs electricity from the grid for
operating the Methane Recovery Station and the CHP.

PEME = CONSELEC’ P X CEFELEC (B 1 2)
Where:
PEME - Project emissions from energy use to capture and use or destroy methane (tCO2e¢)
CONSELEC, py - Additional electricity consumption for capture and use or destruction of methane,
if any (MWh)
CEFgLEc - Carbon emissions factor of electricity used by coal mine (tCO2e/MWh)

Here, the detailed calculation formula for CONSE; k¢, py is shown in Annex 3.
2.1.2. Combustion emissions from use of captured methane

Project emissions from destructed methane are defined in ACMO0008/Version 07 Equation (3) to (B.1.3).
Incidentally, methane destroyed through heat generation MDygat, methane destroyed through flameless
oxidation MDgx, and methane destroyed after being supplied to the gas grid or used in vehicles MDgas have
been deleted from ACMO0008/Version 07 Equation (3) because corresponding equipment does not exist.

PEMD = (MDFL + MDELEC) X (CEFCH4 +rx CEFNMHC) (B 1 3)
With:
r= PCNMHC / PCCH4 (B 1 4)
Where:
PEMpD - Project emissions from CMM/CBM destroyed (tCO2e¢)
MDgL - Methane destroyed through flaring (tCH4)
MDg g - Methane destroyed through power generation (tCH4)
CEFcpa - Carbon emission factor for combusted methane (2.75 tCO2/tCH4)
CEFnMuc - Carbon emission factor for combusted non methane hydrocarbons (the

concentration varies and, therefore, to be obtained through periodical analysis of
captured methane) (tCO2/tNMHC)

r - Relative proportion of NMHC compared to methane
PCcna - Concentration (in mass) of methane in extracted gas (%), measured on wet basis
PCaMuc - NMHC concentration (in mass) in extracted gas (%)
MDgL = MMEL - (PEf10re/GWPcpa) (B.1.5)
Where:
MDgL - Methane destroyed through flaring (tCH4)
MMy, - Methane measured sent to flare (tCH4)
PEfare - Project emissions of non-combusted CH4, expressed in terms of CO2e, from
flaring of the residual gas stream (tCO2e)
GWPcu4 - Global warming potential of methane (21 tCO2e/tCH4)

Here, the project emissions from flaring (PE gq., y) are determined as described in Annex 4.

MDgrec = MMELgc X Effgrec (B.1.6)
Where:
MDg_gc - Methane destroyed through power generation (tCH4)
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MME1Ec - Methane measured sent to power plant (tCH4)
Effgrec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)

In SZCZYGLOWICE Coal Mine, there is no Methane use for heat generation.

2.1.3. Un-combusted methane from project activity

Project emissions of non-combusted methane are defined in ACMO0008/Version 07 Equation (10) to Equation
(B.1.7). Incidentally, the measured amount of methane MM; used for the objective of i in ACMO0008/Version

07 Equation (10) shall be the measured amount of methane MME gc sent to the power plant, and the measured
amount of methane MMygat sent to the heat generating plant.

PEum = GWPcha X [MMELec X (1-Efferec)] + PEgare (B.1.7)
Where:
PEum - Project emissions from un-combusted methane (tCO2e)
GWPcu4 - Global warming potential of methane (21 tCO2e/tCH4)
MME1Ec - Methane measured sent to power plant (tCH4)
Effgrec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)
PEfare - Project emissions on non-combusted CH4 expressed in terms of CO2e from flaring

of the residual gas stream (tCO2e)

2.2 Baseline Emissions

In SZCZYGLOWICE Coal Mine, there is no destruction from methane in the baseline scenario.
Therefore according to ACM0008/Version 07 Equation (11), baseline emissions are defined in Equation
(B.2.1).

Here, the proposed project will contribute to GHG emissions reductions by replacement of power and
heat consumption from the grid with electricity and heat generated in CHP, but these emission reductions
can not be claimed as Emission reduction units (ERUs) for the purpose of avoiding indirect double-
counting under EU-ETS.

BEy = BEMD’ y +BEMR, y+ BEUSQ y (B21)
Where:

BE, - Baseline emissions in year y (tCO2e)

BEwmp, y - Baseline emissions from destruction of methane in the baseline scenario in year y
(tCO2¢)

BEwmg, y - Baseline emissions from release of methane into the atmosphere in year y that is
avoided by the project activity (tCO2e¢)

BEuyse, y Baseline emissions from the production of power, heat or supply to gas grid

replaced by the project activity in year y (tCO2e)
Here, there was no CMM destruction/use in the baseline so that BEvp, y equals zero (0).

Also this project does not claim ERUs from the production of power, heat and supply to gas grid so that BEy,,
y equals zero (0)
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2.2.1. Methane released into the atmosphere

Baseline atmospheric emissions of methane that are prevented by the project activities in year y are defined in
ACMO0008/Version 07 Equation (16) to Equation (B.2.2). Incidentally, since CBM, PMM, and VMM in
ACMO0008/Version 07 Equation (16) are not pertinent to the project, the related equations are omitted.

BEwmg,y = GWPcus X [(CMMpy, grec,y + PMMpy giec,y + CMMepy i,y + PMMpy 1 y)] (B.2.2)
Where:
BEwgr, y - Baseline emissions from release of methane into the atmosphere in year y that
is avoided by the project activity (tCO2e)
CMMpj giec,y - Pre-mining CMM captured, sent to and destroyed by power generation in the
project in year y (expressed in tCH4)
PMMpj gigc,y - Post-mining CMM captured, sent to and destroyed by power generation in the
project in year y (expressed in tCH4)
CMMp; kL y - Pre-mining CMM captured, sent to and destroyed by flaring in the project in
year y (expressed in tCH4)
PMMp) p,y - Post-mining CMM captured, sent to and destroyed by flaring in the project in
year y (expressed in tCH4)
GWPcpy - Global warming potential of methane (21 tCO2e/tCH4)
2.3 Leakage

The formula for leakage is given as follows:
LEy = LEd, y + LEO, y

Where:

LEy: Leakage emissions in year y (tCOze)

LEq,y: Leakage emissions due to displacement of other baseline thermal energy uses of methane in year
y(tCO2e)

LE,,y: Leakage emissions due to other uncertainties in year y (tCOze)

The leakage of a JI project activity could result from the following:

v" Displacement of baseline thermal energy uses;

v' CBM drainage from outside the de-stressed zone;

v Impact of JI project activity on coal production;

v" TImpact of JI project activity on coal prices and market dynamics;

Considering the following facts of the proposed project:

v In the absence of the project activity, all the LCM is released into the atmosphere without any
utilization. Therefore, no baseline thermal energy demand from LCM and LEd,y=0.

No CBM drainage is involved

The JI project activity is too small to have an impact on coal production.

This project is too small to have a impact on the coal prices and market dynamics.

ASANEN

Therefore, LEo, y=0 and no leakage effects need to be accounted for under this proposed project, LEy=0.
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2.4 Emission Reductions

The emissions reductions ensuing from the project are net difference between baseline emissions and project
emissions for a given year.

The emission reduction ER, by the project activity during a given year y is the difference between the baseline
emissions (BE,) and project emissions (PE)), as follows:

ER,=BE,-PE, (B.4.1)
Where:
ER, - Emissions reductions of the project activity during the year y (tCO2¢)
BE, - Baseline emissions during the year y (tCO2e)
PE, - Project emissions during the year y (tCO2e)

B.2.  Description of how the anthropogenic emissions of greenhouse gases by sources are reduced
below those that would have occurred in the absence of the JI project:

>>

Application of additionality test to project activity

The baseline methodology indicates The additionality of the project activity shall be demonstrated and
assessed using the version 5.2 of the “Tool for the demonstration and assessment of additionality” agreed by
the Executive Board.

Step 1. Identification of alternatives to the project activity consistent with current laws and regulations

ACMO008 indicate that step I of the tool for the demonstration and assessment of additionality can be
ignored, therefore skip stepl.

Step 2. Investment analysis

Sub-step 2a: Determine appropriate analysis method:

For this project activity entitles related revenue from the sale of power in addition to ERU. Therefore, simple
cost analysis (Option I) cannot be applied, this means that either investment comparison analysis (Option II)
or benchmark analysis (Option III) is adopted. Here, Option III is adopted.

Sub-step 2b: Option IIl. Apply benchmark analysis:

Benchmark analysis complies with this step, and the most appropriate financial indicator in this case is
internal rate of return (IRR). The IRR is a key indicator adopted by project investor. It can be influenced by
perceived technical and/or political risk and by the cost of money.

As a benchmark for judging the feasibility of investment (hurdle rate), a stockholder expected rate of return,
which is calculated based on CAPM (Capital Asset Pricing Model) with reflecting a risk premium and is
generally used abundantly in Discount Cash Flow Method (DCF Method), is used. In addition, since this
project will be carried out as a self-financed project, it is not necessary to take into consideration a funding
cost for debt.

The calculation formula of the stockholder expected rate of return based on CAPM is as follows.

Re = Rf+ B x (Rm— Rf)

Where:
Re : Expected rate of return (hurdle rate)

Rf: Rate of return against the investment considered to be risk-free (usually long-term
government bond etc.)
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B : Coefficient indicating a uncertain-return risk related to the enterprise characteristic
Rm : Average expected rate of return of a stock market

Each setting value and its explanation, and the result of a stockholder expected rate of return are shown in the
following table.

Table B-4. Calculation of Expected rate of return

Factor Value Explanation

Rf 6.75% Assumed as the interests of the ten-year national bond of
Poland as 6.75%. This value is calculated by averaging the
value of January and February in 2004.

B 1.0 Generally “B” of the power industry is set as 1 or less.
However, since this project will utilize CMM which has
uncertainty in supply, I think this p setting is conservative
enough.

Rm 11.31% | Cited Average expected rate of return of Warsaw Stock
Exchange Market from Mizuho Research Institute’s report?

Re 11.31% | hurdle rate

Reference: http://www.bloomberg.com/, http://www.obligacjeskarbowe.pl/

Thus a hurdle rate that might be assumed for this project using this method is 11.31%.

Sub-step 2c:Calculation and comparison of financial indicators

The key determinants of the project economic analysis are capital cost, operating and fuel costs and the
income (electricity tariff, etc). Table B-5 presents key economic parameters and the Project IRRs of the
project scenario without a JI incentive (Scenario 7b) and other Scenarios which generate financial benefits

(Scenario 4, 5, 6, 7a and 8).

Table B-5. Key economic parameters and the Project IRRs of the relevant Scenarios

Indicator Scenario 4 Scenario 5 Scenario 6 Scenario 7a Scenario 7b Scenario 8
Total initial | 20,383(thou. 22,383 (thou. 20,383(thou. 26,892(thou. 46,892(thou. 12,818(thou.
Cost PLN) PLN) PLN) PLN) PLN) PLN)
Install Capacity
-Gas Engine 1,934(kWe) 1,934(kWe) 1,934(kWe) 1,934(kWe) 3,868(kWe) -
e Ty | FL937(kWth) | 3874kWih) |
-Flare Stack - - - 20m3-CH4/min | 20m3-CH4/min -
-CMM Sales | - - MAX65m3- | - | - MAX65m3-
CH4/min CH4/min
Electrical 180.56(PLN/ 180.56(PLN/M | 180.56(PLN/M 180.56(PLN/M 180.56(PLN/M -
energy saving MWh) Wh) Wh) Wh) Wh)
cost
Heat energy - 19.21(PLN/GJ) - 19.21(PLN/GJ)- | 19.21(PLN/GJ) -
saving cost (In
case of
replacing the
purchased heat)
CMM sales unit - - 0.04(PLN/m3- - - 0.04(PLN/m3-
price CH4) CH4)
Project IRR(Pre - -6.8% -3.5% -9.2% -3.6% -

2 MIZUHO Report(11™, May, 2006) [Global comparison on stock markets -Change of the growth possibility and
the scale of world stock market, and performance after risk adjustment- |
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tax) ‘ ‘

Remarks: "-" in the Project IRR (Pre tax) row means that the profitability is too low to calculate the Project
IRR with excel function.

Reference: The total initial cost, the install capacity, the electrical energy saving cost, the heat energy
saving cost and the CMM sales unit price were provided from the Sosnica coalmine.

The results indicate that the above Scenarios in Table B-5 are not financially attractive when compared to the
benchmark value of 11.31%.

Sub-step 2d:Sensitivity analysis

In the case of the Scenarios 4, 5, 6, 7a, 7b and 8, total initial cost, operating cost and income (cost saving) are
parameters that are the mot influential factors to the IRR calculation and with uncertainty. Therefore, the
sensitivity analysis is preformed by raising and reducing these parameters from the assumption within the
range of 10%.

Table B-6. IRR(Pre tax) sensitivity analysis for the expected parameters

Scenario Sensitivity factors -10% -5% 0% 5% 10%
Initial cost - - - - -
Scenario 4 Operating Cost - - - - -
Income(Cost Saving) - - - - -
Initial cost -5.8% -6.3% -6.8% -7.3% -7.7%
Scenario 5 | Operating Cost -4.5% -5.6% -6.8% -8.2% -9.8%
Income(Cost Saving) -11.0% | -8.7% | -6.8% | -52% | -3.7%
Initial cost -2.3% -2.9% -3.5% -4.0% -4.5%
Scenario 6 Operating Cost -1.2% -2.3% -3.5% -4.7% -6.2%
Income(Cost Saving) -7.6% -5.4% -3.5% -1.8% -0.3%
Initial cost -8.2% -8.7% -9.2% -9.6% -10.1%
Scenario 7a | Operating Cost -6.7% -7.9% -9.2% -10.6% -12.2%
Income(Cost Saving) - -11.1% -9.2% -7.5% -6.0%
Initial cost -2.4% -3.0% -3.6% -4.2% —4.8%
Scenario 7b | Operating Cost 2.2% -2.9% -3.6% -4.4% -5.2%
Income(Cost Saving) -6.5% -5.0% -3.6% -2.4% -1.2%
Initial cost - - - - -
Scenario 8 Operating Cost - - - - -
Income(Cost Saving) - - - - -

Remarks: "-" means that the profitability is too low to calculate IRR with excel function.

As a conclusion, the proposed project without ERU revenue is still not financially attractive enough
considering this sensitivity analysis.

Step 3. Barrier analysis
Since Step 2 was implemented, Step 3 can be skipped.

Step 4. Common practice analysis
Sub-step 4a:Analyze other activities similar to the proposed project activity
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In Poland there are about 30 active coal mines and, according to State Mining Authority, 27 of them were
classified as plants methane. Methane Recovery Installations operate in 20 mines, but much of the
methane release to the atmosphere. As the most vulnerable methane is emitted from the coalmines
belonging to JSW (Pnidwek, Zofiowka, Krupinski) and KW S.A (Soénica-Makoszowy). CHP systems
that use coal mine methane are built only in less than 10 mines (including Mine Knuréw — Szczyglowice
and So$nica — Makoszowy).

Table B-7. Selected information for domestic use coalmine gas to gas engines.

Mine Fuel CoCr:I?;;ny Power [MW¢] | Year of starting A::?l(;lrrll;s()f
Krupifski | Coal mine gas JSW S.A 3.0/3.9 1997/2005 2
Bielszowice | Coal mine gas KW S.A 0.54 1999 1
Halemba | Coal mine gas KW S.A 0.54 1999 1
Pniowek | Coal mine gas JSW S.A 3§/ 3'2 3882 f
Borynia | Coal mine gas JSW S.A 1.8 2008 1

JSW S.A — Jastrzebska Spotka Weglowa S.A
KW §.4 — Kompania Weglowa S.A

One of the latest cogeneration installations (2010), which produces electricity and heat from mine
methane (2.8 MW,) is located in Mine Mystowice-Wesota belonging to the Katowicki Holding
Weglowy. The investment was partially funded by Regional Fund Environmental Protection and Water
Management in Katowice.

Investments in the use of methane from drainage of the above mines were implemented with the support
of the PHARE Program (Halemba coalmine, Bielszowice coalmine), National Fund Environmental
Protection and Water Management - in the form of grants and concessional loans (Pniéwek coalmine,
Krupinski coalmine) and funding from other mechanisms related to environmental protection such as
Joint Implementation(Borynia coalmine).

In addition, there is no flare stack installation fueled with CMM in Poland.

In conclusion, it is obvious that the Scenarios 4, 5, 6, 7a, 7b and 8 are not baseline scenarios. Therefore
without additional support possible from JI, the project scenario (Scenario 7b) will not occur. The
proposed project has strong additionality and can reduce the greenhouse gas emission. If the proposed
project fails to be registered as a JI project, this portion of emission reduction can not be realized.
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B.3.

>>

A schematic overview of the special project boundary is presented in Figure B-1 below.

Project Boundary

Vini Methane
ining
» Recovery
Station

1
1
1
1
1
1
1
1
activity :
1
1
1
1
1
1
1
1
1

|, The coal mine
—> CHP2 [ demand

A 4

—> CMM

5 Power

—» Heat

Figure B-1. Project boundaries

Table B-7 below, taken from ACMO0008, illustrates which emissions sources are included and which are
excluded from the project boundary for determination of both baseline and project emissions.

Table B-7 Overview on emission sources included on or excluded from the project boundary

Include
Source Gas or Note
exclude
Emissions of methane as a . .
. CH,4 Include Main emission source.
result of venting
CO, Excluded There is neither flaring nor use for heat
» | Emission from destruction | CH, and power in the baseline scenario.
5 f methane in the baseli
'% of methane in the baseline N,O
E CO, Excluded for avoiding the indirect double
2 Grid electricity generation | CH, Excluded | counting under the EU-ETS. This is
= | (electricity provided by the conservative.
3 ird) N,O
S g
. CO, . . L .
Captive power/heat and No fossil-fuel is applied in the baseline
. CH,4 Excluded .
vehicle fuel use N.O scenario.
2
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Only the change in CMM emission

Emissions of methane as a release will be taken into account by
: . CH, Excluded N
result of continued venting monitoring the methane used or destroyed
by the project activity.

If additional equipments such as
compressors are required on top of what is
CO, Included | required for purely drainage, energy
consumption from such equipment should
be accounted for.

Excluded for simplification. This emission

On-site fuel consumption
due to the project activity,
including transport of the

é £as CHq Excluded source is assumed to be very small.
2 N,O Excluded Excludsad for simplification. This emission
g source is assumed to be very small.
EE Emissions from methane From the combustion of methane in
3] . CO, Included .
.% destruction heat/power generation.
= | Emissions from NMHC Only if NMHC exceeds 1% by volume of
~

destruction €O, Included extracted CMM.

Fugitive emissions of Small amount of methane will remain

unburned methane CH,4 Included

Fugitive methane emissions
from on-site equipment

Fugitive methane emissions
from gas supply pipeline or | CHy Excluded
in relation to use in vehicles

unburned in heat/power generation.

CH,4 Excluded | Excluded for simplification.

Excluded for simplification, but taken into
account in leakage.

Excluded for simplification. This emission

Accidental methane release | CHy Excluded .
source is assumed to be very small.

>>

Details of the baseline information are included in Annex 2.
Date of completion: 20/06/2011.
The baseline was determined by:

Name/origination Project participant Project Participate Yes/No
Hideo Yata
The Chugoku Electric Power Co., Inc.
4-33, Komachi, Naka-ku, Hiroshima, 730-8701, Japan Yes

Tel +81-82-523-6424
Fax +81-82-523-6422

Teruyuki Okada

Mizuho Corporate Bank, Ltd.
5-1, Marunouchi 2-chome, Chiyodaku, Tokyo 100-8333, Japan No
TEL +81-3-5220-7179
FAX +81-3-3201-6582
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>>
The starting date of project implementation (Update the basic map regarding Methane Recovery Station for
design purposes ) is on 25/10/2005

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

> T
15 years 0 months

‘ C.3.  Length of the crediting period:

>>
10 years (from 29/05/2009 to 28/05/2019)

Breakdown of the length of the crediting period:

- 3years and 7months and 3 days (From 29/05/2009 till 31/12/2012, during the first commitment period)
- 6years and 4months and 28 days (From 1/1/2013 till 28/05/2019, after the first commitment period)
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‘ D.1.  Description of monitoring plan chosen:

>>

1) Monitoring methodology reference

The monitoring methodology appropriate to this project is ACMO0008 version 07 approved by CDM
Executive Board on 30 July 2010. The title of the methodology: “Consolidated methodology for coal bed
methane, coal mine methane and ventilation air methane capture and use for power (electrical or
motive) and heat and/or destruction through flaring or flameless oxidation”

Also Methodological “Tool to determine project emissions from flaring gases containing methane” agreed
by the Executive Board is refereed and then modified as described in Annex 4 as per the measurement and

monitoring equipment.

URL: http://cdm.unfccc.int/methodologies/PAmethodologies/approved.html

2) Justification of the choice of the methodology and why it is applicable to the project:
The applicability criteria in the methodology state that the methodology applies to following project
activities:

The following tables D-1 and D-2 explain the reason why the methodology applies to this project:

Table D-1 Comparison of proposed extraction activities with applicability of the methodology

ACMO0008 Applicability Proposed extraction activities

Surface drainage wells to capture CBM associated Excluded

with mining activities

Underground boreholes in the mine to capture pre Included
mining CMM
Surface goaf wells, underground boreholes, gas Included

drainage galleries or other goaf gas capture
techniques, including gas from sealed areas, to
capture post mining CMM

Ventilation air methane that would normally be Included
vented.

Table B-2 Comparison of proposed CMM utilization activities with applicability of the methodology

ACMO0008 Applicability Proposed CMM utilization activities

The methane is captured and destroyed through Included

flaring

The methane is captured and destroyed through Excluded

flameless oxidation

The methane is captured and destroyed through CMM is collected and destructed by combustion in
utilisation to produce electricity, motive power the process of heat and power production.

and/or thermal energy,; emission reductions may or
may not be claimed for displacing or
avoiding energy from other sources

The remaining share of the methane, to be diluted for | Part of CMM is still vented in the proposed project

safety reason, may still be vented

All the CBM or CMM captured by the project should | The CMM collected in the project will be utilized for
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either be used or destroyed, and cannot be

vented

heat and power production.

Besides the applicability, ACMO0008 also defines the types of activities that could not be applied for this
methodology. The proposed project does not involve any of those activities. (Table D-3)

Table B-3 Comparison of proposed project with inapplicable activities stated in the methodology

ACMO0008 Applicability

Proposed project activities

Operate in open cast mines

SZCZYGLOWICE Coal Mine is underground
operated coal mine

Capture methane from abandoned/decommissioned
coalmines

Both coal production and CMM extraction are under
way in the coal mine

Capture/use of virgin coal bed methane, e.g. methane
of high quality extracted from coal seams

independently of any mining activities

Extraction activities are concomitance with coal
production

Use CO2 or any other fluid/gas to enhance CBM

drainage before mining takes place.

No CBM extraction activities are involved in the
project

The applicable conditions, key assumptions, scope of data, data source in the methodology fit the project.
The methodology is certain to lead to a transparent and conservative estimate of the emission reduction of the

project activity.
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scenario:

D.1.1.1. Data to be collected in order to monitor emissions from the project, and how

these data will be archived:

(1) Data and parameters that are not monitored throughout the crediting period, but are
determined only once ( and thus remain fixed throughout the crediting period), and that are
available already at the stage of determination regarding the PDD

Data / Parameter: CEFgLEc. py

Data unit: tCO2/MWh

Description: Carbon emissions factor of electricity used by coal mine
Time of determination ex ante

/monitoring

Source of data (to be) used:

The calculation was conducted based on the Eurostat Energy Monthly
statistics.

Value of data applied

(for ex ante calculations/determinations)

0.728 tCO2/MWh

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

Calculated as per “Tool to calculate the emission factor for an electricity
system”

QA/QC procedures (to be)
applied:

N/A

Any comment:

CEFgLic, py has been calculated by the PDD author.

Data / Parameter: EFom,y

Data unit: tCO2/MWh

Description: CO2 Operating Margin emission factor of the grid
Time of determination ex ante

/monitoring

Source of data (to be) used:

The calculation was conducted based on the Eurostat Energy Monthly
statistics.

Value of data applied

(for ex ante calculations/determinations)

0.945 tCO2/MWh

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

Calculated as per “Tool to calculate the emission factor for an electricity
system”

QA/QC procedures (to be) N/A

applied:

Any comment: N/A

Data / Parameter: EFsm,y

Data unit: tCO2/MWh

Description: CO:2 Build Margin emission factor of the grid
Time of determination ex ante

/monitoring

Source of data (to be) used:

The calculation was conducted based on the Eurostat Energy Monthly
statistics.

Value of data applied

(for ex ante calculations/determinations)

0.511 tCO2/MWh

Justification of the choice of

data or description of

Calculated as per “Tool to calculate the emission factor for an electricity
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system”

NA

N/A

Effgrec

Efficiency of methane destruction/oxidation in power plant

ex ante

IPCC

Set at 99.5%

N/A

N/A

N/A

GWPcpy

tCO2e/tCH4

Global warming potential of methane

ex ante

IPCC

21

Constant value define by [IPCC

N/A

N/A

CEFcu4

tCO2e/tCH4

Carbon emission factor for combusted methane

ex ante

IPCC

2.75 (=44/16)

N/A

N/A

N/A
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(2) Data and parameters that are not monitored throughout the crediting period, but are
determined only once ( and thus remain fixed throughout the crediting period), and that are not
available already at the stage of determination regarding the PDD

Not applicable

(3) Data and parameters that are monitored throughout the crediting period

Data / Parameter:

CONSkLEC, PJ

Data unit: MWh

Description: Additional electricity consumption for capture and use or destruction of
methane, if any

Time of Continuous measurement of electricity used by electricity meters.

determination/monitoring

The monitored data is recorded electrically. But if the electrical recording
equipment is not available, the data is recorded manually.
Recorded values will be aggregated monthly and annually.

Source of data (to be) used:

Electricity meters installed on site

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Continuously monitored by electricity meter.

QA/QC procedures to be
applied:

Power meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 8 years according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

N/A

Data / Parameter: MMFrL

Data unit: tCHa4

Description: Methane measured sent to flare
Time of Continuous

determination/monitoring

Source of data (to be) used:

Flow meters installed on site

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Continuously monitored by gas flow meters adjusted by temperature and
pressure.

QA/QC procedures to be
applied:

Flow meters should be subject to a regular maintenance and calibration to
ensure accuracy. Calibration will be done once every 12 months according
to the polish regulations and/or the manufacturer’s specifications.

Any comment:

Flow meters will record gas volumes, pressure and temperature. Density of
methane under normal conditions of temperature and pressure is
0.67kg/m3(2006 IPCC Guidelines for National Greenhouse Gas
Inventories)

Data / Parameter: PE fare,v

Data unit: tCO2e

Description: Project emissions from flaring of the residual gas stream in the year y
Time of PEfarey Will be calculated at each verification

determination/monitoring

Source of data (to be) used:

Direct measurements of methane supplied and methane destroyed in the flare
stack installation
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Value of data applied

(for ex ante calculation/determinations)

N/A

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

According to the monitoring procedures PM-2 or PM-7.

QA/QC procedures to be
applied:

See parameters VG, Wsp, kCH4 and kCH4sp

Any comment:

PE e,y is determined as described in Annex 4.

Data / Parameter: 1M flare. h

Data unit: Percentage

Description: Flare efficiency in the hour h

Time of M fiare, h Will be calculated at each verification

determination/monitoring

Source of data (to be) used:

Calculated on the basis of monitoring data, i.e. amounts of
supplied/uncombusted methane or heat produced in the flare stack

Value of data applied

(for ex ante calculation/determinations)

90%

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

Evaluation of the flare efficiency 1 g, n basing on the monitoring data is
the most accurate approach

QA/QC procedures to be See parameters fvin, FV rG,n, toz2,n and fv cuarg, n

applied:

Any comment: N/A

Data / Parameter: VG

Data unit: m3/h

Description: Volumetric flow rate of the residual gas in dry basis in the hour h

Time of Continuously. Values to be averaged hourly or at a shorter time interval

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a flow meter.

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Measured on wet basis

QA/QC procedures to be
applied:

The flow meter will be subject to a regular maintenance and testing regime
to ensure its accuracy. Besides, it will be periodically calibrated once every
12 months according to the polish regulations and/or the manufacturer’s
specifications by an officially accredited entity.

Any comment: N/A

Data / Parameter: Wsp

Data unit: m/s

Description: Velocity of the exhaust gas of the flare in the hour h

Time of Continuously. Values will be averaged hourly or at a shorter time interval.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous gas velocity
sensor

Value of data applied

(for ex ante calculation/determinations)

N/A
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Justification of the choice of
data or description of
measurement methods and
procedure (to be) applied

Two pressure-based velocity sensors STA-300 of high accuracy, for the
applications in high temperature environments. Additional improvement of
accuracy is obtained by the application of two sensors in parallel

QA/QC procedures to be
applied:

Velocity sensors will be periodically calibrated once every 12 months
according to the polish regulations and/or the manufacturer’s specifications.
A zero check and a typical value check will be performed by comparison
with a standard gas.

Any comment:

2 velocity sensors (Wspl and Wsp2) are equipped and Wsp is calculated by
averaging of the measurement data from both sensors.

Data / Parameter: kCH4

Data unit: %

Description: Concentration of methane in the residual gas supplied to the flare in the
hour h

Time of Continuously. Values will be averaged hourly or at a shorter time interval.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous gas analyzer

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Extractive sampling analysers with water and particulates removal devices or
in situ analyser for wet basis determination. Calibration will be done once
every 12 months according to the polish regulations and/or the
manufacturer’s specifications.

QA/QC procedures to be Analyzers will be periodically calibrated according to manufacturer’s

applied: recommendation. A zero check and a typical value check will be performed
by comparison with a standard gas.

Any comment: N/A

Data / Parameter: kCH4sp

Data unit: %

Description: Concentration of methane in the exhaust gas of the flare in the hour h

Time of Continuously. Values will be averaged hourly or at a shorter time interval.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous gas analyzer

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Extractive sampling analysers with water and particulates removal devices or
in situ analyser for wet basis determination.

QA/QC procedures to be
applied:

Analyzers will be periodically calibrated once every 12 months according
to the polish regulations and/or the manufacturer’s specifications. A zero
check and a typical value check will be performed by comparison with a
standard gas.

Any comment: N/A

Data / Parameter: T fare

Data unit: C

Description: Temperature in the exhaust gas of the flare
Time of Continuously.

determination/monitoring

Source of data (to be) used:

Measurements by project participants
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Value of data applied

(for ex ante calculation/determinations)

N/A

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

Measure the temperature in the flare by a Type S or N thermocouple

QA/QC procedures to be
applied:

Thermocouples will be replaced or calibrated every year according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

An excessively high temperature at the sampling point (above 700 °C) may be
an indication that the flare is not being adequately operated or that its capacity
is not adequate to the actual flow.

Data / Parameter: Mw

Data unit: kg/h

Description: Mass flow of water of the flare stack cooling system in the hour h
Time of Continuously.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous water flowmeter

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Water flow meter consisting of high accuracy pressure-based sensor (accuracy
0.1 %)

QA/QC procedures to be Water flowmeters will be periodically calibrated once every 12 months
applied: according to the polish regulations and/or the manufacturer’s specifications.
Any comment: N/A

Data / Parameter: twz

Data unit: C

Description: Inlet water temperature in the flare stack cooling system in the hour h

Time of Continuously. Values will be averaged hourly or at a shorter time interval.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous water temprature
analyzer

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Doubled inlet temperature sensor of high accuracy (0.4 %) coupled with
transducer

QA/QC procedures to be
applied:

Analyzers will be periodically calibrated once every 12 months according
to the polish regulations and/or the manufacturer’s specifications.

Any comment:

N/A

Data / Parameter: twe

Data unit: T

Description: Outlet water temperature from the flare stack cooling system in the hour h
Time of Continuously. Values will be averaged hourly or at a shorter time interval.

determination/monitoring

Source of data (to be) used:

Measurements by project participants using a continuous water temperature
analyzer
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Value of data applied

(for ex ante calculation/determinations)

N/A

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

Doubled outlet temperature sensor of high accuracy (0.4 %) coupled with
transducer

QA/QC procedures to be
applied:

Analyzers will be periodically calibrated once every 12 months according
to the polish regulations and/or the manufacturer’s specifications.

Any comment:

N/A

Data / Parameter: MMEgEC

Data unit: tCH4

Description: Methane sent to power plant
Time of Continuous

determination/monitoring

Source of data (to be) used:

Flow meters installed on site

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Continuously monitored by gas flow meters adjusted by temperature and
pressure.

QA/QC procedures to be
applied:

Flow meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 12 months according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

Flow meters will record gas volume, pressure and temperature. Density of
methane under normal conditions of temperature and pressure is
0.67kg/m3(2006 TPCC Guidelines for National Greenhouse Gas Inventories)

Data / Parameter: CEFnMmuC

Data unit: tCO2e/tCH4

Description: Carbon emission factor for combusted non methane hydrocarbon (various)
Time of Annually

determination/monitoring

Source of data (to be) used:

To be obtained through annual analysis of the fractional composition of
captured gas. If the NHMC concentration is less than 1%, its emissions can
be ignored.

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Annually monitoring and analyzing NHMC concentration. If it is above
1%, determining each carbon emission factor of different components.

QA/QC procedures to be
applied:

Instruments will be subject to a regular maintenance regime before
analyzing gas components to ensure accuracy. Calibration will be done
once every 12 months according to the polish regulations and/or the
manufacturer’s specifications.

Any comment:

To be obtained through periodical analysis of the fractional composition of
captured

Data / Parameter: PCcnua
Data unit: %
Description: Concentration (in mass) of methane in extracted gas (%), measured on wet

basis
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Time of
determination/monitoring

Daily

Source of data (to be) used:

Concentration meters, optical and calorific

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Monitoring concentration using optical and calorific meters.

QA/QC procedures to be
applied:

Concentration meters will be subject to a regular maintenance regime to
ensure accuracy. Calibration will be done once every 12 months according
to the polish regulations and/or the manufacturer’s specifications.

Any comment:

To be measured on wet basis

Data / Parameter: PCrmuc

Data unit: %

Description: NMHC concentration (in mass) in extracted gas
Time of Annually

determination/monitoring

Source of data (to be) used:

To be obtained through annual analysis of the fractional composition of
captured gas. If the NHMC concentration is less than 1%, its emissions can
be ignored.

Value of data applied

(for ex ante calculation/determinations)

0

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

Annually monitoring NHMC concentration to determine whether its
emissions to be included in the calculation.

QA/QC procedures to be
applied:

Gas analyzing instruments will be subject to a regular maintenance regime
before analyzing gas components to ensure accuracy. Calibration will be
done once every 12 months according to the polish regulations and/or the
manufacturer’s specifications.

Any comment: N/A

Data / Parameter: GEN,

Data unit: MWh

Description: Electricity generation by the gas engine

Time of Continuous measurement of electricity generation by electricity meters.

determination/monitoring

Recorded values will be aggregated monthly and annually.

Source of data (to be) used:

Electricity meters installed on site

Value of data applied

(for ex ante calculation/determinations)

N/A

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

Continuously monitored by electricity meter

QA/QC procedures to be
applied:

Electricity meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 8 years according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

N/A
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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):

>>
Project Emissions:

PE, = PEyp+PEypHPEyy

Where:
PE, - Project emissions in year y (tCO2¢)
PEME - Project emissions from energy use to capture and use methane (tCO2¢)
PEMD - Project emissions from methane destroyed (tCO2¢)
PEum - Project emissions from un-combusted methane (tCO2e¢)

Combustion emissions from additional energy required for CMM capture and use:

PEmg = CONSEgLkc, py X CEFgLEC

Where:
PEumE - Project emissions from energy use to capture and use or destroy methane (tCO2e)
CONSELEC, Py - Additional electricity consumption for capture and use or destruction of methane,
if any (MWh)
CEFgLgc - Carbon emissions factor of electricity used by coal mine (tCO2e/MWh)

Here, the detailed calculation formula for CONSg gc, py is shown in Annex 3.
Combustion emissions from use of captured methane:

PEmp = (MDgr + MDgikc) X (CEFchs + 1 x CEFnMnuc)

With:
r = PCnmc / PCena
Where:

PEMD - Project emissions from CMM/CBM destroyed (tCO2¢)

MDgL - Methane destroyed through flaring (tCH4)

MDg; ke - Methane destroyed through power generation (tCH4)

MDygat - Methane destroyed through heat generation (tCH4)

CEFcu4 - Carbon emission factor for combusted methane (2.75 tCO2/tCH4)

CEFxMuc - Carbon emission factor for combusted non methane hydrocarbons (the
concentration varies and, therefore, to be obtained through periodical analysis of
captured methane) (tCO2/tNMHC)

r - Relative proportion of NMHC compared to methane

PCcua - Concentration (in mass) of methane in extracted gas (%), measured on wet basis

PCxmnc - NMHC concentration (in mass) in extracted gas (%)

MDg = MM - (PEﬂare/ GWPCH4)

Where:
MDDy - Methane destroyed through flaring (tCH4)
MMpgL - Methane measured sent to flare (tCH4)
PEfare - Project emissions of non-combusted CH4, expressed in terms of CO2e, from
flaring of the residual gas stream (tCO2e)
GWPcpa4 - Global warming potential of methane (21 tCO2e/tCH4)

Here, the project emissions from flaring (PE g, y) are determined as described in Annex 4.
MDeELec = MMELic X Effgrec

Where:
MDg_gc - Methane destroyed through power generation (tCH4)
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MMEgEC - Methane measured sent to power plant (tCH4)
Efferec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)

Un-combusted methane from project activity:

PEum = GWPcs X [MMELEc X (1-Efferec)] + PEfare

Where:
PEum - Project emissions from un-combusted methane (tCO2e)
GWPcuq - Global warming potential of methane (21 tCO2e/tCH4)
MME; e - Methane measured sent to power plant (tCH4)
Effgrec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)
PEfare - Project emissions of non-combusted CH4 expressed in terms of CO2e from flaring

of the residual gas stream (tCO2¢)

collected and archived:

(1) Data and parameters that are not monitored throughout the crediting period, but are
determined only once ( and thus remain fixed throughout the crediting period), and that are
available already at the stage of determination regarding the PDD

Data / Parameter: GWPcu4

Data unit: tCO2e/tCH4

Description: Global warming potential of methane
Time of determination ex ante

/monitoring

Source of data (to be) used: IPCC

Value of data applied 21

(for ex ante calculations/determinations)

Justification of the choice of | Constant value define by IPCC
data or description of
measurement methods and
procedure (to be) applied

QA/QC procedures (to be) N/A
applied:

Any comment: N/A

_(2) Data and parameters that are not monitored throughout the crediting period, but are
determined only once ( and thus remain fixed throughout the crediting period), and that are not
available already at the stage of determination regarding the PDD

Not applicable

(3) Data and parameters that are monitored throughout the crediting period

Data / Parameter: CMM »pLELEC

Data unit: tCH4

Description: Pre-mining CMM captured, sent to and destroyed by gas-engine in the
project activity in year y

Time of Continuous
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determination/monitoring

Source of data (to be) used:

Estimated as described in E.4.

Value of data applied

(for ex ante calculation/determinations)

Estimated value of MME; gc is used in the calculation of emission reduction in
section E 4.

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

Continuously monitored by gas flow meters adjusted by temperature and
pressure.

QA/QC procedures to be
applied:

Flow meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 12 months according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

CMM PL,ELEC + PMM PL,ELEC iS equivalent to MMELEC
CMM p gLEc can be measured together with PMM py, gLec when the common
extraction system is located in the underground mine

Data / Parameter: PMM pp ELEC

Data unit: tCH4

Description: Post-mining CMM captured, sent to and destroyed by gas-engine in the
project activity in year y

Time of Continuous

determination/monitoring

Source of data (to be) used:

Estimated as described in E.4.

Value of data applied

(for ex ante calculation/determinations)

Estimated value of MME; gc is used in the calculation of emission reduction in
section E 4.

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

Continuously monitored by gas flow meters adjusted by temperature and
pressure.

QA/QC procedures to be
applied:

Flow meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 12 months according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

CMM PL,ELEC + PMM PL,ELEC is equivalent to MMELEC
PMM pp gLec can be measured together with CMM pp gLec When the common
extraction system is located in the underground mine

Data / Parameter: CMM rLFL

Data unit: tCH4

Description: Pre-mining CMM captured, sent to and destroyed by flare in the project
activity in year y

Time of Continuous

determination/monitoring

Source of data (to be) used:

Estimated as described in E.4.

Value of data applied

(for ex ante calculation/determinations)

Estimated value of MME; is used in the calculation of emission reduction in
section E 4.

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

Continuously monitored by gas flow meters adjusted by temperature and
pressure.

QA/QC procedures to be
applied:

Flow meters will be subject to a regular maintenance regime to ensure
accuracy. Calibration will be done once every 12 months according to the
polish regulations and/or the manufacturer’s specifications.

Any comment:

Equivalent to MMrL
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source etc.; emissions in units of CO, equivalent):

>>
Baseline Emission:

BEy = BEMR’ y
Where:
BE, - Baseline emissions in year y (tCO2e)
BEwmr, y - Baseline emissions from release of methane into the atmosphere in year y that is

avoided by the project activity (tCO2e)
Methane released into the atmosphere:

BEmgr,y = GWPcps X [(CMMpp gLec,y T PMMpy grec,y + CMMpy b,y PMMp; 51 y)]

Where:

BEwg, y - Baseline emissions from release of methane into the atmosphere in year y that
is avoided by the project activity (tCO2e)

CMMp gLec,y - Pre-mining CMM captured, sent to and destroyed by power plant in the project
in year y (expressed in tCH4)

PMMp; grec,y - Post-mining CMM captured, sent to and destroyed by power generation in the
project in year y (expressed in tCH4)

CMMpy L,y - Pre-mining CMM captured, sent to and destroyed by flare stack in the project
in year y (expressed in tCH4)

PMMpy rr,y - Post-mining CMM captured, sent to and destroyed by flaring in the project in
year y (expressed in tCH4)

GWPchs - Global warming potential of methane (21 tCO2e/tCH4)

consistent with those in section E.):

D.1.2.1. Data to be collected in order to monitor emission reductions from the
project, and how these data will be archived:

Not applicable

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):

>>
Not applicable

D.1.3. Treatment of leakage in the monitoring plan:

Not applicable

A

emissions in units of CO, equivalent):

>>
Not applicable
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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):

>>

The emission reduction ER), by the project activity during a given year y is the difference between the
baseline emissions (BE,) and project emissions (PE,), as follows:

ER,=BE, - PE,
Where:
ERy - Emissions reductions of the project activity during the year y (tCO2e¢)
BE, - Baseline emissions during the year y (tCO2e¢)
PE, - Project emissions during the year y (tCO2e)

information on the collection and archiving of information on the environmental impacts of the
project:

>>
The host Party has not established any specific procedures on information collection and archiving on
project’s environmental impacts.

D.2.  Quality control (QC) and quality assurance (QA) procedures undertaken for data monitored:

Data Uncertainty level Explain QA/QC procedures planned for these data, or why such
(Indicate of data procedures are not necessary.

table and (high/medium/low)

ID number)

Please refer to the each table in Section D1.1.1. and D.1.1.3..

D.3.  Please describe the operational and management structure that the project operator will apply

>>
Data handling:

A transparent system for collection and storage of measured data in the electronic and paper form are
established. A transparent system for computation in the form of Excel sheets is established.

Quality assurance:

-A department that is responsible for operation of the equipments is a Power Engineering Department of the
SZCZYGLOWICE Coal Mine. In the staff of this department, a person will be assigned responsible for a
data monitoring. It is assumed to implement automatic and manual monitoring, collection and processing of
data every hour. In any case all automatic measuring equipment has at least half a year independent
(including energy independent) archive of measured data, which can be extracted and processed any time.

- The SZCZYGLOWICE Coal Mine will designate a system manager to be in charge of and accountable for
the generation of ERs including monitoring, record keeping, computation and recording of ERs, validation
and verification.

- The system manager will officially sign off on all worksheets used for the recording and calculation of ERs.
-Well-defined protocols and routine procedures, with good, professional data entry, extraction and reporting
procedures will make it considerably easier for the validator and verifier to do their work.

- Proper management processes and systems records will be kept by the project. The verifiers can request
copies of such records to judge compliance with the required management system.

- The monitoring manual will be compiled and working staff in the monitoring department will fulfill their
responsibilities using this manual.

Reporting:
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- The project manager will prepare reports, as needed for audit and verification purposes.

Training:

- Required capacity and internal training will be equipped to the operational staff and the monitoring staff to
enable them to undertake the tasks required by this Monitoring Plan. Appropriate staff training will be
provided before this project starts operating and generating ERs.

All measured data are to be stored in the non-processed electronic form in the memory of automatic
measuring devices for at least half a year. Besides the processed measured and calculated values are to be
stored in the electronic form in EXCEL sheets, and in paper.

e )

| D.4. Name of person(s)/entity(ies) establishing the monitoring plan:

>>
Name/origination Project participant Project Participate Yes/No
Hideo Yata
The Chugoku Electric Power Co., Inc.
4-33, Komachi, Naka-ku, Hiroshima, 730-8701, Japan Yes

Tel +81-82-523-6424
Fax +81-82-523-6422

Teruyuki Okada

Mizuho Corporate Bank
5-1, Marunouchi 2-chome, Chiyodaku, Tokyo 100-8333, Japan No
Tel +81-3-5220-7179
Fax +81-3-3201-6582
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‘ SECTION E. Estimation of greenhouse gas emission reductions ‘

‘ E.1. Estimated project emissions: ‘
>>
The project emissions are calculated in the way that clarified in Section B. The detailed calculation results
for the crediting period are shown in Table E-1.

Project emissions from additional energy required for CMM capture and use:

PEmg = CONSEgLkc, py X CEFgLEC

Where:
PEME - Project emissions from energy use to capture and use or destroy methane (tCO2e)
CONSELEC, p) - Additional electricity consumption for capture and use or destruction of methane,
if any (MWh)
CEFgLec - Carbon emissions factor of electricity used by coal mine (tCO2e/MWh)

The project emission from additional electricity required for CMM capture and use is very small compared with the
emission reductions from the whole project. This emission will be monitored and calculated during the project
activity, however, is not included in the estimation of this Section.

Project emissions from methane destroyed:

PEmp = (MDgr + MDgikc) X (CEFchs + 1 x CEFnMnc)

With:
r = PCnmc / PCena
Where:

PEmpD - Project emissions from CMM/CBM destroyed (tCO2¢)

MDgL - Methane destroyed through flaring (tCH4)

MDg; e - Methane destroyed through power generation (tCH4)

CEFcpa - Carbon emission factor for combusted methane (2.75 tCO2/tCH4)

CEFnMuc - Carbon emission factor for combusted non methane hydrocarbons (the
concentration varies and, therefore, to be obtained through periodical analysis of
captured methane) (tCO2/tNMHC)

r - Relative proportion of NMHC compared to methane

PCcna - Concentration (in mass) of methane in extracted gas (%), measured on wet basis

PCamuc - NMHC concentration (in mass) in extracted gas (%)

MDgr = MMgy - (PEqare/ GWPch4)

Where:
MDgL - Methane destroyed through flaring (tCH4)
MMg, - Methane measured sent to flare (tCH4)
PEqare - Project emissions of non-combusted CH4, expressed in terms of CO2e, from
flaring of the residual gas stream (tCO2e¢)
GWPcu4 - Global warming potential of methane (21 tCO2e/tCH4)
# In this project
Annual operating time 8,000 hour
Mass equivalent factor for CHy4 0.67 kg/Nm3
Gas volume to be utilized 20 Nm3CH4/min
Flare efficiency 90%

MM, = 0.67(kg/Nm3) x 20(Nm3CH4/min) x 60(min) x 8,000(hour) / 1000=6,432(tCH4)
PEfare-6,432(tCH,) x (1-90%) x 21=13,507(tCO2¢)
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MDDy = 6,432(tCH,) - (13,507/21) = 5,788.8 (tCHy)

MDgigc = MMEgiec X Efferec

Where:
MDg;gc - Methane destroyed through power generation (tCH4)
MME1Ec - Methane measured sent to power plant (tCH4)
Efferec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)
#In this project
Annual operating time 7200 hour
Mass equivalent factor for CH,4 0.67 kg/Nm3
Gas volume to be utilized 7.834 Nm3CH4/min

MME gc=0.67(kg/Nm3) x 7.834(Nm3CH4/min) x 60(min) x 7200(hour) /1000=2,267 (tCH4)
MDg; gc = 2,267(tCHy) * 99.5% = 2,256.2 (tCH4)

#In this project PCnmuc is less than 1(%), therefore actual measurements

Calculus (29 May.2009~ 23 Jan.2011)
PEmp = (MDgr + MDgprc) XCEFcpg
= (0(tCH4) + 2,256.2 (tCH4)) * 2.75 =6,204.4 (tCO2e¢)

Calculus (24 Jan.2011~ 31Dec.2011)
PEmp = (MDgr, + MDgpec) XCEFcng4
~(5,788.8 (tCH,) + 2,256.2 (tCH4)) * 2.75 =22,123.6(tCO2¢)

Calculus (1 Jan. 2012~28 May.2019)
PEmp = (MDgr + MDgprc) XCEFcpg
= (5,788.8 (tCH4) + 2*2,256.2 (tCH4)) * 2.75 =28,328.1 (tCO2¢)

Un-combusted methane from flaring and end uses:
PEum = GWPcs X [MMELEc X (1-Efferec)] + PEfare

Where:
PEum - Project emissions from un-combusted methane (tCO2e¢)
GWPcu4 - Global warming potential of methane (21 tCO2e/tCH4)
MME; ke - Methane measured sent to power plant (tCH4)
Efferec - Efficiency of methane destruction/oxidation in power plant (taken as 99.5% from
IPCC)
PEqare - Project emissions on non-combusted CH4 expressed in terms of CO2e from flaring

of the residual gas stream (tCO2e)

Calculus (29 May.2009~ 23 Jan.2011)
PEum= GWPchs * [ MMEgLec™(1-Effgrec)] +PEfare
—21% [2.267 (tCH4)*(1-99.5%)]+0(tCO2¢)=238.1(tCO2¢)

Calculus (24 Jan.2011~ 31 Dec.2011)
PEum= GWPchs * [ MMEgLec™(1-Efferec)] +PEfare
=21*[2,267 (tCH4)*(1-99.5%)]+ 13,507(tCO2¢) = 13,745 (tCO2¢)

Calculus (1 Jan. 2012~28 May.2019)
PEum= GWPchs * [ MMEgLec*(1-Efferec)] +PEfare

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 UNFOCC ‘
Fa

Joint Implementation Supervisory Committee page 43

—21* [2*2,267 (tCH4)*(1-99.5%)]+ 13,507(tCO2¢) = 13,983 (tCO2e)

Estimated project emissions:
PE = PEME +PEMD+PEUM

Calculus (29 May.2009~ 23 Jan.2011)
PE= PEME +PEMD+PEUM
=0(tCO2e)+6,204.4 (tCO2e)+ 238.1(tCO2¢e) =6,442.5 (tCO2e)

Calculus (24 Jan.2011~ 31 Dec.2011)
PE= PEME +PEMD+PEUM
= 0(tCO2e)+22,123.6 (tCO2e)+ 13745.3 (tCO2e)=35868.9(tCO2e)

Calculus (1Jan. 2012~28 May.2019)
PE= PEME +PEMD+PEUM
=0(tCO2e)+ 28,328.1 (tCO2e)+ 13,983 (tCO2e)=42,311(tCO2e)

Table E-1. Greenhouse Gas Emissions by Sources in Project scenario (t CO,e)

Year PEvip PEum PE

2009 3,688 141 3,829
2010 6,204 238 6,442
2011 21,121 12,894 34,015
2012 28,328 13,983 42,311
2013 28,328 13,983 42,311
2014 28,328 13,983 42,311
2015 28,328 13,983 42,311
2016 28,328 13,983 42,311
2017 28,328 13,983 42,311
2018 28,328 13,983 42,311
2019 13,815 5,670 19,485

E.2.  Estimated leakage:

>>
As stated in Section B, no leakage effects need to be accounted for under this proposed project.

E.3. The sum of E.1. and E.2.:

>>
Table E-2 shows the overall project emission at the Project for the crediting period. The actual project
activity emission would be represented by the small amounts of uncombusted CH; and CO, emissions
produced from the utilization activities.
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Table E-2. Estimated GHG project emissions with the account of leakage

Year Leakage PE
2009 0 3,829
2010 0 6,442
2011 0 34,015
2012 0 42311
Sub Total 0 86,597
(2009-2012)
2013 0 42311
2014 0 42311
2015 0 42311
2016 0 42311
2017 0 42311
2018 0 42311
2019 0 19,485
Sub Total 0 273,351
(2013-2019)
Total 0 359,948

‘ E.4. Estimated baseline emissions:
>>
The GHG emission in the baseline are equal to the methane CMM extracted from the coal mine drainage
systems (that would have been released to the atmosphere) but is sent to the utilization activities, plus any
GHG emission produced without the proposed project. The baseline emissions are calculated using the
equations and parameters clarified in Section B. the estimated baseline GHG emissions at the project is
shown in Table E-3.

Methane released into the atmosphere:
BEwg,y = GWPcpy X [(CMMpy, gLec, vyt CMMpy fr, y)]

Where:

BEwmr,y - Baseline emissions from release of methane into the atmosphere in year y that
is avoided by the project activity (tCO2¢)

CMMpp gec,y - Pre-mining CMM captured, sent to and destroyed by power plant in the project
in year y (expressed in tCH4)

CMMpy r1,y - Pre-mining CMM captured, sent to and destroyed by flare stack in the project
in year y (expressed in tCH4)

GWPchy - Global warming potential of methane (21 tCO2e/tCH4)

Calculus (29 May.2009~ 23 Jan.2011)
BEmr =GWPcps X [(CMMpp gLec,y + CMMpy 51, y)]
=21 * [2,267(tCH4)+0(tCH4)] = 47,617(tCO2e)

Calculus (24 Jan.2011~ 31Dec.2011)
BEyr= GWPchy X [(CMMpL rec,y T CMMpy p1,y)]
=21 * [2,267(tCH4)+6 432({CH4)]= 182,689(tCO2¢)
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Calculus (1 Jan. 2012~28 May.2019)
BEvr= GWPcps X [(CMMpy e,y T CMMpy 1, y)]
=21 *[2*¥2,267(tCH4)+6,432(tCH4)]= 230,307(tCO2e)

Baseline Emission:
BE,= BEmry

Calculus (29 May.2009~ 23 Jan.2011)
BE,= BEmry=47,617(tCO2¢) = 47,617(tCO2e¢)

Calculus (24 Jan.2011~ 31Dec.2011)
BE,=BEmry=182,689 (tCO2e) =182,689 (tCO2e)

Calculus (1 Jan. 2012~28 May.2019)
BE,=BEwmr,y=230,307 (tCO2¢) =230,307 (tCO2e)

Table E-3. Baseline Greenhouse Gas Emission by Sources (t CO,¢)

Year BEwmp BEmr BE
2009 0 28,309 28,309
2010 0 47,617 47,617
2011 0 174,178 174,178
2012 0 230,307 230,307
Sub Total 0 480,411 480,411
(2009-2012)
2013 0 230,307 230,307
2014 0 230,307 230,307
2015 0 230,307 230,307
2016 0 230,307 230,307
2017 0 230,307 230,307
2018 0 230,307 230,307
2019 0 93,385 93,385
Sub Total 0 1,475,227 1,475,227
(2013-2019)
Total 0 1,955,638 1,955,638

E.5. Difference between E.4. and E.3. representing the emission reductions of the project:

>>

The emissions reductions created from the project activity are the net difference between the baseline
emission and the project emissions for a given year. Ex-ante emissions at the project is projected for
estimating proposes only since any actual emissions will be measured ex-post according to the monitoring

methodology. The total baseline emissions are shown in Table E-4.

Table E-4. Emission reduction units (tCO,e)

Year BE PE ER

2009 28,309 3,829 24,480
2010 47,617 6,442 41,175
2011 174,178 34,015 140,163
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2012 230,307 42,311 187,996
Sub Total 480,411 86,597 393,814
(2009-2012)
2013 230,307 42,311 187,996
2014 230,307 42,311 187,996
2015 230,307 42,311 187,996
2016 230,307 42,311 187,996
2017 230,307 42,311 187,996
2018 230,307 42,311 187,996
2019 93,385 19,485 73,900
Sub Total 1,475,227 273,351 1,201,876
(2013-2019)
Total 1,955,638 359,948 1,595,690
E.6.  Table providing values obtained when applying formulae above:
>>
Estimated project Estimated Estimated Estimated
emissions leakage baseline emission
(tonnes of CO2 (tonnes of CO2 emissions reductions
equivalent) equivalent) (tonnes of CO2 (tonnes of CO2
Year equivalent) equivalent)
Year 2009 3,829 0 28,309 24,480
Year 2010 6,442 0 47,617 41,175
Year 2011 34,015 0 174,178 140,163
Year 2012 42,311 0 230,307 187,996
Sub Total 86,597 0 480,411 393,814
(2009-2012)
Annual average(2009-2012) 109,560
Year 2013 42,311 0 230,307 187,996
Year 2014 42,311 0 230,307 187,996
Year 2015 42,311 0 230,307 187,996
Year 2016 42,311 0 230,307 187,996
Year 2017 42,311 0 230,307 187,996
Year 2018 42,311 0 230,307 187,996
Year 2019 19,485 0 93,385 73,900
Sub Total 273,351 0 1,475,227 1,201,876
(2013-2019)
Annual average(2013-2019) 187,633
Total (tonnes 359,948 0 1,955,638 1,595,690
of CO,
equivalent)

Annual average 159,569
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SECTION F. Environmental impacts

F.1. Documentation on the analysis of the environmental impacts of the project, including

>>
Since this proposed project is carried out in the site of Szczygltowice Coalmine, a decision has been
issued from the City of Knurow that Environmental Impact Assessment on this project is not required to
conduct and report.

The corresponding part of the decision (in English) issued from the City of Knurow is cited below.

Decision Nr 19/UA/08 of the President of the City of Knurow from 07/07/2008
I cancel

The Proceedings concerning the decision on environmental conditions of the permission to carry out the
project: “The building of the CHP in container-type enclosure powered by bas captured by a surface gas
capturing station, together with the infrastructure required for its operation”.

Therefore, the proposed enterprise does not qualify as an enterprise which can have a significant impact on
the environment. Taking into account significant distance to the nearest Natura 2000 area, localization of this
investment project excludes also any impact of this investment on the Natura 2000 area. Considering the
above, the regulations from April 27, 2001 Environment Protection Law, do not require issuing an
environmental impact decision for this project. Taking this into consideration, it has been decided as in this
sentence.

However GORPROJECT, which was entrusted by Szczyglowice Coalmine to assess this project, carried
out a preliminary environmental impact assessment and they obtained the result that there is no
remarkable negative influence in implementation of this project.

The outline of the result of the preliminary environmental impact assessment (in English) is shown
below.

The emission reduction installations implemented in the Coalmine Szczyglowice were assessed as
concerns their environmental impact in the following scope: air pollution, noise emission, water and
wastewater, waste management as well as landscape/visual impact. The assessment was carried out
taking into account requirements of the following national regulations:

e Environmental Protection Act from April 27", 2001.

e Regulation of Council of Ministers from November 9", 2004 on specific types of projects which
could have significant environmental impact and the specific conditions to qualify a project for
preparation of environmental impact report with further amendments (Regulation of Council of
Ministers from May 10™, 2005 and from August 21, 2007).

e Regulation of Council of Ministers from August 21*, 2007 amending the regulation on specific
types of projects which could have significant environmental impact and the specific conditions
to qualify a project for preparation of environmental impact report.

e Regulation of Ministry of Environment from March 3" 2008 on reference values of some
substances in the air.

e Regulation of Ministry of Environment from December 20", 2005 on emission standards from
installations.

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

Joint Implementation Supervisory Committee page 48

Air emission

According to the regulation from December 20", 2005 (see above) installations powered by gas engines
are not classified as installations of fuel combustion, so emission coefficients for engine were taken
basing on data obtained from the manufacturer’s specification. Gas engine is fuelled with CMM gas
purified in the methane recovery station and additionally in front of engine’s container and by a filter
installed on the engine inlet. Due to this three stage dust purification system, emission of particulate
matter from the engine installation can be neglected. Sulphur content in the recovered methane gas is at
trace level, and as a consequence sulfur oxides emission also is not considered. Impact of the gas engine
installation on the atmosphere can be considered only in respect to the nitrogen oxides emissions. Air
emission data for the gas engine is presented in the following table:

Maximum concentration .
Emission rate

Air pollutant level, at O content 6%
[mg/Nm3] [kg/h]
NO; 460,0 3,70

CO 650,0 4,52
SO, B
Particulate matter - B

In the case of flaring system, the applied technical solution for combustion chamber allows to obtain air
emission levels specified in the following table:

. Maximum concentration Emission rate
Air pollutant level, at O content 6% [ka/h]
[mg/Nm3]
NO: 200 3,072
CO 14,8 0,228
SO2 35,0 0,5376
Particulate matter 5,0 0,0768

Noise

Analysis of impact of the gas engine on the acoustic climate shown, that level of the noise caused by
installations is neglectable low, when comparing to the existing noise background. In the case of gas
engine, increase in the noise level is estimated as 2,71% and it is far lower than a maximum reference
level of 20 % according to regulation of Council o Ministers from November 9" 2004. Flare stack
installation also fulfills all requirements of the regulation.

Wastes

Operation of the installations will not cause generation of wastes. Wastes will be produced only during
maintenance works and can include: oils, smears, used gas filters. All wastes will be disposed by
specialized external service.

Wastewater

Installations will not have any impact on water-sewage management of the coalmine. Sanitary sewage

will not be produced as well as technological wastewater, since all water circulations are closed and tight.

Only periodical supplementations of the water circulations are planned.

Transboundary impacts
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Due to location of the installation dozens kilometers from the boundaries of Poland and due to low
scope of environmental impact of the installations, the undertaking will not cause transboundary
environmental impacts.

F.2. If environmental impacts are considered significant by the project participants or the

>>
Environmental impacts of the Project are considered as insignificant.
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SECTION G. Stakeholders’ comments

| G.1.

>>

Kompania Weglowa S.A. and SZCZYGLOWICE Coal Mine explained this project to The Municipal
Council of Knuréw City and labour unions of SZCZYGLOWICE Coal Mine to receive each stakeholder’s
comment by the method shown in the following table.

implementation of this project for 9
labour unions of SZCZYGLOWICE
Coal Mine and asked for their opinion
in written document from them.

Answer Date:
15" October 2009

SZCZYGLOWICE Coal Mine
received a positive comment in
written document from the Labor
Unions.

Stakeholders Time Table How comments were invited Nature of the
comments
The Municipal | Meeting Date: SZCZYGLOWICE Coal Mine | Positive
Council of Knurow 14™ October 2009 explained the project outline and their
intention of JI to the Municipal G
overnment of Knuréw City and asked
for comment from Knurow City in
written document.
Answer Date: SZCZYGLOWICE Coal Mine
14™ October 2009 received a positive comment in
written document from Knuréw City.
Labor Unions Meeting Date: SZCZYGLOWICE Coal Mine carried | Positive
15" October 2009 out the briefing session on
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CONTACT INFORMATION ON PROJECT PARTICIPANTS

Project Participant 1

Organisation: Kompania Weglowa S.A.
Street/P.O.Box: ul. Powstancow 30
Building: N/A

City: Katowice

State/Region: Slaskie Province

Postal code: 44-193

Country: Poland

Phone: +48 32 7572211

Fax: +48 32 2555453
E-mail: centrala@kwsa.pl
URL: www.kwsa.pl
Represented by:

Title: mgr inz.

Salutation: Mr.

Last name: Bogdan

Middle name: N/A

First name: Jureczko

Department: Department for investments
Phone (direct): +48 32 7176585

Fax (direct): +4832 7176293
Mobile: + 48 668 852 881
Personal e-mail: b.jureczko@kwsa.pl
Project Participant 2

Organisation: Kompania Weglowa S.A. Kopalnia Wegla Kamiennego ,,Szczyglowice”
Street/P.O.Box: ul. Gérnicza 1
Building: 1

City: Knurow

State/Region: Slaskie Province

Postal code: 44-193

Country: Poland

Phone: +48 32 7176000

Fax: +48 32 2367303
E-mail: szczyglowice@kwsa.pl
URL: www.kwsa.pl
Represented by:

Title: mgr inz.

Salutation: Mr.

Last name: Bogdan

Middle name:

First name: Jureczko

Department: Department for investments
Phone (direct): +48 32 7176585

Fax (direct): +4832 7176293
Mobile: + 48 668 852 881

Personal e-mail:

b.jureczko@kwsa.pl

Project Participant 3
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Organisation: Gloéwny Instytut Gornictwa (Central Mining Institute)

Street/P.O.Box: Plac Gwarkow 1

Building: N/A

City: Katowice

State/Region: Slaskie Province

Postal code: 44-166

Country: Poland

Phone: +48 32 259 22 67

Fax: +48 32 259 65 33

E-mail: kstanczyk@gig.eu

URL: http://www.gig.eu/

Represented by: Jozef DUBINSKI

Title: Head

Salutation: Mr.

Last name: Stanczyk

Middle name: N/A

First name: Krzysztof

Department: Department for Energy Saving and Air Protection

Phone (direct): +48 32 259 22 67

Fax (direct): +48 32 259 22 67

Mobile: N/A

Personal e-mail: kstanczyk@gig.eu

Project Participant 4

Organisation: The Chugoku Electric Power Co., Inc.

Street/P.0.Box: 4-33 Komachi, Naka-ku

Building: N/A

City: Hiroshima-shi

State/Region: Hiroshima

Postal code: 730-8701

Country: Japan

Phone: +81 (82) 241 0211

Fax: +81 (82) 523 6422

E-mail: 451268 @pnet.energia.co.jp

URL: http://www.energia.co.jp/energiae/index.html
http://www.energia.co.jp/

Represented by: Takashi Yamashita

Title: Manager

Salutation: Mr.

Last name: Takeyama

Middle name: N/A

First name: Takayoshi

Department: Energia Business Development Division

Phone (direct): +81 (82) 523 6424

Fax (direct): +81 (82) 523 6422

Mobile: +81 (82) 523 6424

Personal e-mail:

451268@pnet.energia.co.jp
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Annex 2
BASELINE INFORMATION
1. Summary of coal production from 2004 to 2012 (t/year)
Year Actual/future output [t]
2004 2735214
2005 2 744 660
2006 2 541 854
2007 2104 458
2008 1 829 056
2009 1935499
2010 1 890 000 (Plan)
2011 2 066 400 (Plan)
2012 2 142 000 (Plan)
2. Historical data for the baseline calculation
Table CMM collection data in 2004 - 2008
Month Amount of collected Amount of sold / | Emission to atmosphere Average Percentage
methane utilized methane concentration | of methane
of utilisation
CH,4
Collected CH,4 Collected | CH4 | Collected CH,4
gas gas gas
m> / month % %
1 2 3 4 6 7 8 9
2008
| 3,709,584 | 2,044,512 0 3,709,584 | 2,044,512 55.1% 0.0%
11 3,044,304 | 1,791,504 0 3,044,304 | 1,791,504 58.8% 0.0%
111 3,106,944 | 1,857,024 0 3,106,944 | 1,857,024 59.8% 0.0%
v 2,756,160 | 1,602,720 0 2,756,160 | 1,602,720 58.2% 0.0%
A% 2,423,952 | 1,343,664 0 2,423,952 | 1,343,664 55.4% 0.0%
VI 1,948,320 | 1,140,480 0 1,948,320 | 1,140,480 58.5% 0.0%
viI 2,017,728 | 1,084,752 0 2,017,728 | 1,084,752 53.8% 0.0%
VIII 2,004,336 | 1,080,288 0 2,004,336 | 1,080,288 53.9% 0.0%
IX 1,766,880 959,040 0 1,766,880 959,040 54.3% 0.0%
X 2,673,936 | 1,432,944 0 2,673,936 | 1,432,944 53.6% 0.0%
XI 2,937,600 | 1,550,880 0 2,937,600 | 1,550,880 52.8% 0.0%
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XII 3,057,840 | 1,571,328 0 0 3,057,840 | 1,571,328 51.4% 0.0%
al- XII | 31,447,584 | 17,459,13 0 0 31,447,584 | 17,459,13
6 6
Average
I- XII
Month Amount of collected Amount of sold / | Emission to atmosphere Average Percentage
methane utilized methane concentration | of methane
of utilisation
CH,
Collected CH,4 Collected | CH4 | Collected CH,4
gas gas gas
m’/ month % %
1 2 3 4 5 6 7 8 9
2007

I 3,897,072 | 2,923,920 0 0 3,897,072 | 2,923,920 75.0% 0.0%

11 3,753,792 | 2,753,856 0 0 3,753,792 | 2,753,856 73.4% 0.0%
111 2,495,376 | 1,526,688 0 0 2,495,376 | 1,526,688 61.2% 0.0%
v 1,606,032 | 1,160,064 0 0 1,606,032 | 1,160,064 72.2% 0.0%

A% 1,005,840 722,304 0 0 1,005,840 722,304 71.8% 0.0%
VI 3,106,944 | 2,057,904 0 0 3,106,944 | 2,057,904 66.2% 0.0%
VII 3,291,840 | 2,298,240 0 0 3,291,840 | 2,298,240 69.8% 0.0%

VIII 4,455,072 | 2,571,264 0 0 4,455,072 | 2,571,264 57.7% 0.0%

IX 4,187,232 | 2,209,680 0 0 4,187,232 | 2,209,680 52.8% 0.0%

X 3,538,080 | 1,883,520 0 0 3,538,080 | 1,883,520 53.2% 0.0%
XI 4,013,136 | 2,124,864 0 0 4,013,136 | 2,124,864 52.9% 0.0%
XII 3,693,600 | 2,008,800 0 0 3,693,600 | 2,008,800 54.4% 0.0%

al- XII | 39,044,016 | 24,241,10 0 0 |39,044,016 | 24,241,10
4 4
Average 62.1% 0.0%
I- XII
Month Amount of collected Amount of sold / | Emission to atmosphere Average Percentage
methane utilized methane concentration | of methane
of utilisation
CH,
Collected CH,4 Collected | CH, | Collected CH,4
gas gas gas
m’/ month % %
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1 2 3 4 5 6 7 8 9
2006
I 0 0 0 0 0 0 0 0.0%
11 0 0 0 0 0 0 0 0.0%
I 0 0 0 0 0 0 0 0.0%
v 0 0 0 0 0 0 0 0.0%
\Y% 0 0 0 0 0 0 0 0.0%
VI 613,440 466,560 0 0 613,440 466,560 76.1% 0.0%
VII 834,768 540,144 0 0 834,768 540,144 64.7% 0.0%
VIII 825,840 473,184 0 0 825,840 473,184 57.3% 0.0%
IX 1,402,704 826,272 0 0 1,402,704 826,272 58.9% 0.0%
X 4,043,520 | 3,093,120 0 0 4,043,520 | 3,093,120 76.5% 0.0%
XI 4,639,680 | 3,684,960 0 0 4,639,680 | 3,684,960 79.4% 0.0%
XII 4,160,448 | 3,200,688 0 0 4,160,448 | 3,200,688 76.9% 0.0%
al- XII | 16,520,400 | 12,284,92 0 0 ]16,520,400 | 12,284,92
Average : : 74.4% 0.0%
1- X1I
Month Amount of collected Amount of sold / | Emission to atmosphere Average Percentage
methane utilized methane concentration | of methane
of utilisation
CH,4
Collected CH,4 Collected | CH4 | Collected CH,4
gas gas gas
m’ / month % %
1 2 3 4 5 6 7 8 9
2005
I 767,808 415,152 0 0 767,808 415,152 54.1% 0.0%
II 633,024 338,688 0 0 633,024 338,688 53.5% 0.0%
11 482,112 321,408 0 0 482,112 321,408 66.7% 0.0%
v 410,400 237,600 0 0 410,400 237,600 57.9% 0.0%
V (till 321,984 149,760 0 0 321,984 149,760 46.5% 0.0%
26th)
VI 0 0 0 0 0 0 - 0.0%
VII 0 0 0 0 0 0 - 0.0%
VIII 0 0 0 0 0 0 - 0.0%

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 UNFOCC ‘
N

Joint Implementation Supervisory Committee page 56

IX 0 0 0 0 0 0 - 0.0%
X 0 0 0 0 0 0 - 0.0%
XI 0 0 0 0 0 0 - 0.0%
XII 0 0 0 0 0 0 - 0.0%
al- XII
Average - -
1- XII
Month Amount of collected Amount of sold / | Emission to atmosphere Average Percentage
methane utilized methane concentration | of methane
of utilisation
CH,4
Collected CH,4 Collected | CH4 | Collected CH,4
gas gas gas
m’ / month % %
1 2 3 4 5 6 7 8 9
2004
I 1,424,016 | 1,218,672 85.6% 0.0%
I 1,378,080 | 1,148,400 - 0.0%
11 1,607,040 | 1,299,024 - 0.0%
v 2,164,320 | 1,537,920 - 0.0%
v 2,214,144 | 1,598,112 - 0.0%
VI 1,879,200 | 1,213,920 64.6% 0.0%
Vil 1,334,736 682,992 51.2% 0.0%
VIII 1,223,136 580,320 47.4% 0.0%
IX 1,045,440 488,160 46.7% 0.0%
X 696,384 361,584 51.9% 0.0%
XI 635,040 362,880 57.1% 0.0%
Xl 763,344 406,224 53.2% 0.0%
al- XII | 16,364,880 | 10,898,20 0 0 0 0
Average 8 66.6% 0.0%
1- X1I
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3. Grid emission factor
The data source of electricity production and fuel consumption is Eurostat Energy Monthly Statistics.
3.1 Operating Margin
Electricit Fuel Emission AT Conversion | Oxidation
2004(1-12) SSEAIEeY el ssto Emissions Emission onversio auo
Production | Consumption| Coeficient Factor Factor Factor
Source (GWh) (TJ) (tC02/TJ) (tC02) (tC/TJ) (tC02/tC) (%)
Hydro and wind 4,194
Conventional Thermal 149,839
Hard coal 929,190 96.301 89,482,236 26.8 3.67 98.0
Lignite 514,052 99.176 50,981,621 27.6 3.67 98.0
Natural gas 39,816 55.820 2,222,509 15.3 3.67 99.5
Derived gases 9,366 47.428 444,214 13.0 3.67 99.5
Imports 5,313 0
Electricit: Fuel Emission Gl Conversion Oxidation
2005(1-12) "y . e Emissions Emission
Production | Consumption | Coeficient Factor Factor Factor
Source (GWh) (TJY) (tC02/TJ) (tC02) (tC/TJ) (tC02/tC) (%)
Hydro and wind 5,302
Conventional Thermal 151,567
Hard coal 907,337 96.301 87,377,763 26.8 3.67 98.0
Lignite 533,605 99.176 52,920,809 27.6 3.67 98.0
Natural gas 41,351 55.820 2,308,192 15.3 3.67 99.5
Derived gases 8,040 47.428 381,324 13.0 3.67 99.5
Imports 5,004 0
Electricit: Fuel Emission b Conversion Oxidation
2006(1-12) "y . e Emissions Emission
Production | Consumption | Coeficient Factor Factor Factor
Source (GWh) (TJ) (tC02/TJ) (tC02) (tC/TJ) (tC02/tC) (%)
Hydro and wind 5,186
Conventional Thermal 156,753
Hard coal 962,648 96.301 92,704,286 26.8 3.67 98.0
Lignite 525,428 99.176 52,109,847 27.6 3.67 98.0
Natural gas 40,460 55.820 2,258,457 15.3 3.67 99.5
Derived gases 9,550 47.428 452,941 13.0 3.67 99.5
Imports 4,789 0
Electricit Fuel Emission (CEmIeh) Conversion | Oxidation
2007(1-12) SSEY el ss1o Emissions Emission onversio ato
Production | Consumption| Coeficient Factor Factor Factor
Source (GWh) (TJ) (tC02/TJ) (tC02) (tC/TJ) (tC02/tC) (%)
Hydro and wind 5,946
Conventional Thermal 153,486
Hard coal 968,467 96.301 93,264,663 26.8 3.67 98.0
Lignite 500,851 99.176 49,672,399 27.6 3.67 98.0
Natural gas 39,572 55.820 2,208,889 15.3 3.67 99.5
Derived gases 11,206 47.428 531,482 13.0 3.67 99.5
Imports 7,829 0
Electricity Fuel Emission it Conversion Oxidation
2008(1-12) . . > Emissions Emission
Production | Consumption| Coeficient Factor Factor Factor
Source (GWh) (TJ) (tC02/TJ) (tC02) (tC/TJ) (tC02/tC) (%)
Hydro and wind 7,174
Conventional Thermal 147,324
Hard coal 878,152 96.301 84,567,208 26.8 3.67 98.0
Lignite 514,293 99.176 51,005,523 27.6 3.67 98.0
Natural gas 39,797 55.820 2,221,449 15.3 3.67 99.5
Derived gases 10,304 47.428 488,702 13.0 3.67 99.5
Imports 5,313 0
2 F;2004-2008*COEF; (tC02) 717,604,514
Z GEN,; 5004-2008 (GWh) 758,969
EF om.2004-2008 (tCO2/GWh) 945
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3.2 Build Margin
Fuel Consumption rate by source
(kJ/kWh)
Hard Coal 12,481
Lignite 13,375
Gas 11,936
Electricit: Fuel Emission e Conversion Oxidation
2008(1-12) 1y . .. Emissions Emission
Production | Consumption | Coeficient Factor Factor Factor
Source (GWh) (TJ) (tC02/TJ) (tC02) (tC/TJ) (tC0O2/tC) (%)
Hydro and wind 7,174
Conventional Thermal 147,324
Hard coal 70,362 878,152 96.301 84,567,208 26.8 3.67 98.0
Lignite 38,452 514,293 99.176 51,005,523 27.6 3.67 98.0
Natural gas 3,334 39,797 55.820 2,221,449 15.3 3.67 99.5
Derived gases 863 10,304 47.428 488,702 13.0 3.67 99.5
Imports 5,313 0
.. Fuel .
Electricity ’ Fuel Emission ..
; consumption > Emissions
production rate consumed Coefficient
(GWh) (kd/kWh) (TJ) (tC02/TJ) (tC02)
Polish grid 125,497
20% of Polish grid 25,099
Imports is included 5,313
Hydro and wind is included 7,174
Al gas is included 3,334 11,936 39,797 55.820 2,221,449
863 11,936 10,304 47.428 488,702
20% is completed with hard 8,415 12,481 105,026 96.301| 10,114,144
Build margin emissions 12,824,294
Z Fim200s¥COEF (tC02) 12,824,294
Z GENy, 5008 (GWh) 25,099
EFgm 20042008 (tC02/GWh) 511
3.3 Combined Margin
EF owop [(tco2/Gwh) | 728
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4. Key input data

The following data and factors were used for baseline analysis. This information relates to the practical
application of a new proposed baseline.

Data Unit Value Source
Methane factors
Methane GWP - 21 IPCC 2006
CEF CH,4 tCO,/tCH4 2.75 Molecular mass ratio
Methane density t/m’ 0.00067 IPCC 2006
Equipment parameters
Installed electric capacity kW, 1934 Producer
Installed thermal capacity kW, 1937 Producer
Electric efficiency % 42.2 Producer
Thermal efficiency % 42.3 Producer
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5. CMM Gas analysis
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Annex 3

MONITORING PLAN

The detailed monitoring structure is described in another paper: ”Monitoring and Reporting” and the
detailed monitoring procedure is described in another paper: “Monitoring and Procedure Book”. But
outline for the monitoring plan for this project is summarized as below.

The implementation of the monitoring plan is to ensure that real, measurable, long-term Greenhouse Gas
Emission Reduction can be monitored, recorded and reported. It is a crucial procedure to identity the final
ERUs of the proposed project. This monitoring plan for the proposed project activity will be
implemented by the project owner, Kompania Weglowa S.A. — Coalmine Szczyglowice.

1. What data will be monitored?
As is shown in Section D, there are two series of data that need to be monitored: Project related emissions
and Baseline related emission. The detailed meters installation is illustrated in the following figure;
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2. Organization Structure to implement the monitoring

The project management structure is presented in the following scheme:

Director of ,,Knuréw-Szczyglowice coalmine”

Project Technical Manager:
The head of the Energy
Department at ,,Knuréw-
Szczyglowice coalmine — Ruch
Szczygtowice”

l

Project Coordinator:
Central Mining Institute
(Commissioned by “Knurow-
Szczyglowice coalmine™)

Project management is made up of the project technical manager and the project coordinator.

Responsibilities of the project technical manager are carried out by the head of the Energy
Department at KWK , Knurow-Szczyglowice” — Ruch Szczyglowice. The Head is responsible for the
project management. His tasks include assignments related directly to the operation of equipment,
including:

appointing technical personnel to operate of equipment and monitoring system;

direct training of the technical personnel;

direct supervision over the personnel operating of equipment together with terminals;

direct supervision over the work of the system monitoring the emission reductions;

supervision over the conducted monitoring documentation;

supervision over the monitoring equipment;

cooperation and communication with KWK , Knuréw-Szczyglowice” — Ruch Szczygltowice
departments involved in project;

e cooperation with the project coordinator.

Responsibilities of the project coordinator are carried out by an external institution — Central
Mining Institute(GIG) from Katowice, hired by KWK , Knurow-Szczyglowice” — Ruch Szczyglowice to
be in charge of the JI project. GIG’s basic duties are:

e formal, comprehensive support for the project;
supervision over the monitoring process of emission reduction;
writing of annual and periodic reports;
verification of the annual reports made by the Accredited Independent Entity (AIE);
performing internal audits;
introduction of corrective and preventive actions;
training of the personnel engaged in the project.
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Project coordinator appoints a person responsible for all activities related to the supervision of the
monitoring system and reporting the reduced emission.

Measurement system is equipped with an automatic collecting, processing and storage system of
measured data. The results are additionally archived in the paper form as well as in the electronic form.

Project technical manager is responsible for archiving the necessary data. Monitoring data is gathered in
the office of the project technical manager.

3. How will the data be monitored, recorded and managed?

According to Section D, the control and monitoring system can be divided into a gas part, and an electrical
part.

A. Monitoring of gaseous components

Measurements of CMM destruction

For the purpose of monitoring the emission reduction of CMM, the following parameters are to be measured:

1. CMM consumed at the gas engine unit (MMgrrc/CMMpjgiEc,y): the quantity of the methane sent to
the gas engine, the concentration of the methane in gas sent to the gas engine,

2. CMM supplied to the flare stack capacity of 20 Nm*/h: the quantity of the methane sent to the flare,
the concentration of the methane in gas sent to the flare,

3. Amount of heat generated in the flare: received by the cooling system of the flare stack installation
and emitted with exhaust gas at outlet from the flare stack installation

4. Non destroyed CMM in the flare stack installation: the concentration of the methane in the exhaust
gas from the flare, the volume of the exhaust gas from the flare

The amounts of consumed methane in the CHP unit are calculated on the basis of the CMM volumes
supplied to the installation, and the average CH,4 concentrations and efficiency of the installation. The amount
of CMM combusted in the flare stack is calculated from the CH4 balance basing on direct measurements of
CMM supplied to the flare and amounts of methane in the exhaust gas (principal method). In the alternative
method the emission reduction in flare is estimated from the energy balance, basing on amount of CMM
supplied and heat generated in the installation. The total volumes of CMM supplied to the gas engine and the
flare stack as well as methane concentrations are measured directly at each module by flow meters and gas
analyzers respectively. Total heat generated by the flare stack installation is a sum of heat received by the
cooling system and heat emitted with exhaust gas. Amounts of heat produced by the particular elements of
flare stack installation are measured by appropriate heat metering systems. In the table below the metering
equipment and adequate monitoring procedures were presented.

Table 1 Monitoring Data for Measurements of CMM destruction

Measured parameter Figure Data variable Measuring instrument Uncertainty Monitoring
reference level procedure
Volume of coal methane gas F11 MM Volume flowmeter INMAT 51 type 15% Procedure
é” o supplied to the gas engine Fi2 ELEC 451 ' PM-1
3 @ | Methane concentration at gas Ci1 pC Continuous gas analyzer MTA 20 Procedure
engine pipeline Ci2 o GUARDIAN 4030 PM-1
Volume of coal methane gas
supplied to the flare stack based F VG VG =1,283.02 x sqrt (DP) / sqrt i Procedure
o |on the temperature and pressure 2 (Gg) PM-2
& | measurement
@D
« | Absolute gas pressure of coal
= ) Pressure meter Procedure
Q 0,
=1 Q:zgll(ane gas supplied to the flare P Pg Aplisens APC-2000ALW/EX 0,075% PM-2
Difference of pressure in DP DP Differential pressure meter 01% Procedure
pressure based gas flowmeter Aplisens APR-2000ALW/Ex ' PM-2
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Measured parameter Figure Data variable Measuring instrument Uncertainty Monitoring
reference level procedure
Temperature of coal methane T TGb Thermocouple Aplisens CTGN-1- 0.4% Procedure
gas supplied to the flare stack ! 140-M20 ' PM-2
Velocity of the exhaust gas from F Ws Flowmeter ZAM Kety MTA-20 with 15m/s Procedure
the flare stack : P STA-300 ' PM-2
[(1-kCH4/100) x 1.293 + Procedure
Gas density of coal methane gas - Gy (kCH4/100) x 0.716] x - PM- 2
pg/Pn(101.315) x Tn(273.15) /TGb
' CHa continuous concentration
Methan_e concentration at flare C) KCHA analyzer ZEG S.A. CMW-10ca with 59 Procedure
stack pipeline PSM PM-2
Pressure flowmeter Aplisens APR- 0,1%
Mass flow rate pf water of the Mw ) 2000ALW with APC-2000ALW Procedure
flare stack cooling system PM-7
Outlet water temperature from T we Doubled heat sensor Aplisens 0.4% Procedure
the flare stack cooling system W CTGN-1-200-M20 with ATL/Pt-100 ' PM-7
Inlet water temperature to the T Wz Doubled heat sensor Aplisens 0.4% Procedure
flare stack cooling system W2 CTGN-1-200-M20 with ATL/Pt-100 ' PM-7
Methane concentration in the 0 Procedure
exhaust gas from the flare stack Cs kCH4sp - Analyzer ELJACK maMos 200 3% PM-7

Remarks: “sqrt” means “square root of”.

In case of malfunctions or maintenance breaks of the aforesaid measurement instruments, amounts of the
methane destroyed can be evaluated basing on the other data monitored in the project. For these reasons the
following emergency procedure was prepared:

Procedure PM-6
1. Estimating the amount of methane utilized in the gas engine, based on data received from electricity
measurement

The procedure is used to calculate the amount of CMM, which is destroyed in the gas engine, basing
on data of generated electricity. Amount of the methane utilized in gas engine is calculated using the
following formula:

GEN, -3,6-100

MM =d., -
ELEC CH, WCH4 n,

where:

MME; pc— amount of methane utilized in the gas engine [t CHy],

dcns — specific gravity of methane 0,000670 [t/m’],

GENy — amount of electricity generated in the gas engine [kWh] (PM-4 procedure),

Wcna — calorific value of methane [MJ/N m’ 1,

ny — ampere-hour efficiency of CHP [%].
Manufacturer’s guaranteed ampere-hour efficiency of the gas engine - 7y is 42,2.%. The factual

ampere-hour efficiency of gas engine will be assessed during the engine operation on the basis of data
obtained from monitoring.

Measurements of NMHC content

Apart from measurements of the CMM destruction, amount of non-methane hydrocarbons (NMHC) is to be
monitored. The NMHC analysis frequency is once a year. The measurement characteristics are presented in
the table below:
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Table 2 Monitoring Data for Measurements of NMHC content
Measured parameter Figure Data variable Measuring technique Uncertainty Monitoring
reference level procedure
Concentration of non- Cs PCanc Direct samplmg_ at p|pellne a_nd 20 Procedure
methane hydrocarbons chromatographic determination PM-3

B. Electrical measurements
For the purpose of monitoring the emission reduction the following parameters are to be measured:

Electricity consumption of the gas engine

Electricity generation of the gas engine (GENy).

Net electricity consumption of the flare stack

Net electricity consumption of the Methane Recovery Station

PO

In the table below the applied electricity meters and corresponding monitoring procedures were presented:

Table 3 Monitoring Data for Electrical measurements

Measured parameter Figure Data variable Measuring instrument Uncertainty | Monitoring

reference level procedure

Electricity consumed by the Viq Landis + Gyr Dialog 0 Procedure
gas engine Vio CONSetecps | 7)p410CT44.045952 0.1% PM-4

. . Vo1 . .

Electricity generated in the Landis + Gyr Dialog 0 Procedure
gas engine V\z/zlze GENv ZMD405CT44.045952 0.1% PM-4

Electricity consumed by the Landis + Gyr Dialog 0 Procedure
flare stack v CONSeiec. | 7MD405CT44.0459 0.5% PM-5

Electricity consumed by the N CONS 9% MultiMUZ2 9% Procedure
Methane Recovery Station ¢ ELEC,PJ PM-8

Here, the Proposed Project does not claim the ERU from the Electricity Generation by the Gas Engine to avoid the

double count under the EU-ETS.

Therefore, the project emission from additional energy required for CMM capture and use is calculated by the

formula shown below.

CONSEgc py = Electricity consumed by the Methane Recovery Station(V4) + Electricity consumed by the gas
engine(V1) + Electricity consumed by the flare stack(V3) - Electricity generated in the gas
engine(V2).

But If CONSgpgcpy < zero(0), CONSgrecp; shall be deemed zero(0).

C. Other parameters

For the purpose of monitoring the operating of the flare stack, the following parameters are to be monitored:
1. Temperature in the exhaust gas of the flare

In the table below the applied meters and corresponding monitoring procedures were presented:

Table 4 Monitoring Data for monitoring the flare stack’s proper operation

Measured parameter Figure Data variable Measuring instrument Uncertainty Thres_h_old Monitoring

reference level condition procedure
Temperature in the Analyzer ELJACK maMos 200 Procedure
exhaust gas of the Ts Ttlare with ZAM Kety: MTA-20 and STA- 0,15°C Above 500 °C PM-7
flare 300
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All meters installed in the proposed project are accorded with national standards. All measuring equipment of
the monitoring system is covered by a supervision system according to requirements of standard PN-EN
ISO/IEC 17025:2005 and rules of Polish measurement legislation. All elements of the monitoring system are
included in an equipment register which contains labeling and meter location. Each apparatus has its own
card file, in which all important events concerning reparations, maintenance and excluding from the operation
are noted (Monitoring and Reporting Book, Chapter 5).

All the equipment used will be maintained and serviced in accordance with the original manufactures
instructions. Technical conditions of the particular elements of the monitoring system undergo periodical
technical survey according to established plan of surveys. Frequency of surveys is set once a month. Results
of the survey are recorded in the technical survey form (Monitoring and Reporting Book,
Chapter 7).

Frequency of the monitoring data recording depends on measured parameter and measuring technique and are
included in the particular monitoring procedures (PM 1 — PM 8). For meters equipped with data memory, the
collected data will be stored electronically by installed data logger as well as an excel file and on paper in
appropriate monitoring form (FMs). In remaining cases the collected data will be stored as an excel file and
on paper as monitoring form (FMs). All responsibilities related to the project monitoring plan realization
belong to the Project Technical Manager. He appoints the personnel in charge of monitoring tasks and
supervises its work.

The collected data should be stored and archived in a central data base. The administrator of the data base is
responsible for proper work of the data base, routine backups and save storage. The Project Technical
Manager is responsible for correctness of the logged data and administration of the data base. He should
regularly verify the recorded data and check the stored data plausibility, errors and deviations. All
inconsistencies should be discussed with the service and the operation teams.

All stored data will be kept during the whole operation period of the plant and furthermore for 5 years.
The Project Technical Manager is responsible for preparation of the standardized monthly reports, which

should be revised by the Project Coordinator (GIG). On the basis of the monthly reports detailed annual
report should be prepared by the Project Coordinator and confirmed by the verifier.

3. Calibration of Meter and Metering

The following procedure will be undertaking to calibration the equipment in the proposed project:
1) The metering equipment shall have sufficient accuracy so that error resulting from such
equipment shall not exceed manufacturer standard requirement. The accuracy of current flow meters

in is above list. Their equipments have enough accuracy for this project. Therefore, manufacture
will change these models, functionally-equivalent equipments will be adopted. .
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Annex 4
Project Emissions from flaring (PE gare, )

In the proposed project, the project emissions from flaring (PE g4, y) are calculated by the following
steps.

STEP 1: Determination of the mass flow rate of methane in the residual gas that is flared
STEP 2: Determination of methane mass flow rate of the exhaust gas on a dry basis
STEP 3: Determination of the hourly flare efficiency

STEP 4: Calculation of annual project emissions from flaring based on measured hourly values or based
on default flare efficiency.

The calculation procedure in Annex 4 determines the flow rate of methane before and after the
destruction in the flare, taking into account the amount of air supplied to the combustion reaction and the
exhaust gas composition (methane). The flare efficiency is calculated for each hour of a year based either
on measurements or default values plus operational parameters. Project emissions are determined by
multiplying the methane flow rate in the residual gas with the flare efficiency for each hour of the year.

The following data are continuously monitored to use this calculation methodology:

ovece
-~

kCH4 % Concentration of CH4 in the residual gas

VG m’/h Volumetric flow rate of the residual gas in dry basis in the hour h
Wsp m/s Velocity of exhaust gas

kCH4sp % Concentration of CH4 in the exhaust gas

T are C Temperature in the exhaust gas of the enclosed flare

The detail of the calculation steps is as follows:
STEP 1: Determination of the mass flow rate of methane in the residual gas that is flared

FMRGh =pcH4n * VCH4n

Where:
Variable SI Unit | Description
FMRGh kg/h Mass flow rate of methane in the residual gas in hour 4
VCH4n Nm3/h Volumetric flow rate of methane in the residual gas at normal condition in hour /
PCH4,n kg/m3 Density of methane gas at normal conditions (0.716)

VCH4n = VG x kCH4/100 x pg/pN x Tn/TGb

Where:
Variable SI Unit Description
VCH4n Nm3/h Volumetric flow rate of methane in the residual gas at normal condition in hour
h
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VG ms/h Volumetric flow rate of the residual gas in dry basis in the hour 4
kCH4 % Concentration of CH4

pN kPa Normal pressure (101.315)

pg kPa Absolute gas pressure

Tn K Temperature at normal conditions (273.15)

7Gb K Absolute residual gas temperature

Mw kg/h Mass flow of water of the flare stack cooling system

twe T Outlet water temperature in the flare stack cooling system
twz C Inlet water temperature in the flare stack cooling system

STEP 2: Determination of methane mass flow rate of the exhaust gas on a dry basis

TMrGh = pcaan * VCH4spn

Where:
TMEG,h

VCH4spn

PCH4,n

kg/h
Nm3/h

kg/m3

VCH4spn = VCH4sp x Tn/ Tspb

Where:
VCH4spn

VCH4sp

Tn
Tspb

Nm3/h

ms/h
exhaust gas
K

K

Mass flow rate of methane in the exhaust gas of the flare in dry basis at
normal conditions in the hour 4

Volumetric flow rate of methane in the exhaust gas of the flare in dry
basis at normal conditions in the hour 4

Density of methane gas at normal conditions (0.716)

Volumetric flow rate of methane in the exhaust gas of the flare in dry
basis at normal conditions in the hour 4
Volumetric flow rate of the exhaust gas in dry basis in hour 4

Temperature at normal conditions (273.15)
Absolute exhaust gas temperature (Tspb =Tga + Tn)

VCH4sp = 3600 x A x Wsp x kCH4sp

Where:
VCH4sp

A
Wsp
kCH4sp

ms/h
exhaust gas
m2

m/s

%

Wsp = (Wspl + Wsp2)/2

Where:
Wspl
Wsp2

m/s
m/s

Volumetric flow rate of the exhaust gas in dry basis in hour £

Exhaust gas channel diameter
Velocity of exhaust gas
Concentration of CH4 in the exhaust gas

Velocity of exhaust gas measured by sensor 1
Velocity of exhaust gas measured by sensor 2
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STEP 3: Determination of the hourly flare efficiency

For enclosed flares, the temperature Ty, in the exhaust gas of the flare is measured to determine whether
the flare is operating or not. And either of the following two options can be used to determine the flare
efficiency 1 pare, n-

Option (a): To use a 90% default value. Continuous monitoring of compliance with manufacturer’s
specification of flare (temperature, flow rate of residual gas at the inlet of the flare) must be
performed. If in a specific hour any of the parameters are out of the limit of manufacturer’s
specifications, a 50% default value for the flare efficiency should be used for the calculations for
this specific hour.

Option (b): Continuous monitoring of the methane destruction efficiency of the flare (flare efficiency).

Option (b) is adopted for the proposed JI project, where the flare efficiency in the hour h (1 fare, 1) 1s:

#0% if the temperature of the exhaust gas of the flare (Ty,.) is below 500 °C during more than 15
minutes during the hour h.

#determined as follows in cases where the temperature of the exhaust gas of the flare (Tga) is
above 500 °C for more than 45 minutes during the hour h:

™

OvRe
-~

n —1— FG,h
e TM 4
Where:
Variable SI Unit Description
7 flareh - Flare efficiency in the hour h
TMgg kg/h Methane mass flow rate in exhaust gas averaged in the hour h
TMgrGa kg/h Mass flow rate of methane in the residual gas in the hour h

In case of the continuous monitoring system is unavailable for maintenance or failure, Option (a) will
be used:

#0% if the temperature in the exhaust gas of the flare (T g,.) is below 500 °C for more than 15
minutes during the hour h.

#50%, if the temperature in the exhaust gas of the flare (T g,.) is above 500 °C for more than 45
minutes during the hour h.

#90%, if the temperature in the exhaust gas of the flare (T g,.) is above 500 °C for more than 45
minutes during the hour h.

However, if the temperature in the exhaust gas of the flare (T g,.) and/or Volumetric flow rate of
methane in the residual gas(VG) are unavailable for failure, the emergency procedure (option c)
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described below will be used.

Option (c):
The amount of destroyed methane in the hour h is calculated according to the following equation:
M flareh = QC
: H,
, where
Variable SI Unit Description
7 flareh - Flare efficiency in the hour h
Q. MJ/h Total amount of heat from methane combustion in the hour h
H, MJ/h Heating value of methane in the residual gas in the hour h

The total amount of heat is calculated according to the following equation:

0, =0, +0)+0,

, Where
Variable SI Unit Description
Qw MJ/h Heat energy generated by the flare stack cooling system in the hour h
Qs MlJ/h Heat emitted with exhaust gas (chimney loss) in the hour h (Q; is assumed as
zero (0). This is conservative.)
Q MlJ/h heat loss (convection and radiation) through the flare stack insulation (Q, is
assumed as zero (0). This is conservative.)

Qw =Mw * cw * (twc — twz)

, where
Variable SI Unit Description
Qw MJ/h Heat energy recovered by the flare stack cooling system in the hour h
Mw kg/h Mass flow of water of the flare stack cooling system
cw kJ Specific heat of water
twe C Outlet water temperature into the burner in the flare stack cooling system
twz C Inlet water temperature from the burner in the flare stack cooling system

STEP 4: Calculation of annual project emissions from flaring based on measured hourly values or based
on default flare efficiency.

8760
PE =N'TM,., =l1- x — —CH4
Slare, 3 ﬁ:_]_ RG.h \ I?ﬂura.h ) 1000
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Where:
Variable SI Unit Description
PEfarey tcoze Project emissions from flaring of the residual gas stream in year y
TMgrGa kg/h Mass flow rate of methane in the residual gas in the hour h
GWPch4 tco2e/tCH4 Global Warming Potential

The following fixed constants will be used for the calculation.

Parameter SI Unit Description Value
Pn Pa Atmospheric pressure at normal conditions 101,325
Thn K Temperature at normal conditions 273.15
GWPcH4 tCO2/tCH4 Global warming potential of methane 21
PCH4,n kg/m3 Density of methane gas at normal conditions 0.716
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