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Joint Crediting Mechanism Proposed Methodology Form

Cover sheet of the Proposed Methodology Form

Form for submitting the proposed methodology

version number

Host Country Philippine

Name of the methodology proponents Oriental Consultants Co., Ltd

submitting this form

Sectoral scope(s) to which the Proposed Renewable Energy

Methodology applies

Title of the proposed methodology, and Title: Solar PV System Introduction to Factories

Version number: 01.001.0

(please check):

List of documents to be attached to this form |[J The attached draft JCM-PH-PDD:

[JAdditional information

Date of completion

14 February 2018

History of the proposed methodology

Version

Date

Contents revised

01.0

14 February 2018

A. Title of the methodology

Solar PV System Introduction to Factories

B. Terms and definitions

Terms

Definitions

Solar photovoltaic (PV) system

An electricity generation system which converts sunlight
into electricity by the use of photovoltaic (PV) modules.
The system also includes ancillary equipment such as
power conditioner required to change the electrical current

from direct current (DC) to alternating current (AC).

Grid

Spatial extent of the power plants that are physically




JCM_PH C2C Meth ver01.0

connected through transmission and distribution lines to the
project activity (e.g. the renewable power plant location or

the consumers where electricity is being saved).

C. Summary of the methodology

Items

Summary

GHG emission reduction

measurcs

Displacement of grid electricity and/or captive electricity by

installation and operation of the solar PV system(s).

Calculation of reference

emissions

Reference emissions are calculated on the basis of the AC
output of the solar PV system(s) multiplied by either 1) the
conservative emission factor of the grid, or 2) conservative

emission factor of diesel power generator.

Calculation of project

emissions

Project emissions are calculated on the basis of electricity
consumption of the solar PV system(s) multiplied by either 1)
the conservative emission factor of the grid, or 2) conservative

emission factor of diesel power generator.

Monitoring parameters

(1)The quantity of electricity generated by the project solar PV
system(s). (ii)The quantity of electricity consumed by the

project solar PV system(s).

D. Eligibility criteria

This methodology is applicable to projects that satisfy all of the following criteria.

sources.

Criterion 1 Projects for construction and operation of a new solar PV system or capacity

addition of an existing power generation unit that uses renewable energy

Criterion 2 Projects that displacement of electricity that would be provided by a grid or

captive power generator.

monitored.

Criterion 3 Net electricity generated from the solar PV system can be measured and

Criterion 4 The PV modules are certified for design qualifications (IEC 61215, IEC 61646
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or [EC 62108) and safety qualification (IEC 61730-1 and IEC 61730-2).

Criterion 5 Power conditioners in the solar PV system have efficiencies higher than 95%.

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG type

Emission from consumption of electricity from the grid CO,

Project emissions

Emission sources GHG type

Electricity consumption of the system CO,

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

Reference emissions include only CO, emissions from electricity generation in power plants
that are displaced due to the project activity. The methodology assumes that all project
electricity generation above baseline levels would have been generated by existing

grid-connected power plants or captive power generators.

F.2. Calculation of reference emissions

RE, = Yi(ECp; X EF )
REp : Reference emissions during the period p [tCO,/p]
EGp; : Quantity of electricity consumed or sold to the power company from
electricity generated by the project solar PV system i during the period p
(MWh/p)
EFcoz : Reference CO, emission factor [tCO,/MW h ]
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G. Calculation of project emissions

On the other hand, the project emission is the CO, emission from the electricity consumption of

the solar PV system and calculated as follows.

PE, = ECpjp X EFcoy
PE, : Project emissions during period p [t CO,/p]
ECpjp :  Electricity consumption by the project solar PV system [MWh/ p ]

EF.y2: Reference CO, emission factor [tCO,/MWh]

H. Calculation of emissions reductions

ER,, = RE, — PE,
REp: Reference emissions [t CO,/p]
PE

p: Project emissions [t CO./p]

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameters | Reference CO, emission factor. In the case of | Grid emission factor:

the PV system connecting to the national grid, | Grid emission factor published
a conservative grid emission factor is applied. | by the host country (If there is
In the case of the project replacing a captive no any requirement from Joint
power generator, the lower emission factor Committee)

between the grid emission factor and a captive ((IGES's List of Grid

power generator is applied. Emission Factors updated in
EFCOZ = August 2017))
min (EFgiq, EFcaptive) 0.670 tCO,/MWh (Philippine

Combined margin)

Captive power generator

(diesel power generator):




JCM_PH C2C Meth ver01.0

(Table 2 LF.1, Small Scale
CDM Methodology: AMS LF.

ver.2) .

0.8 kgCO2/kWh
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ng Mechanism Proposed Methodology Spreadsheet Form (input sheet) [Attachment to Proposed Methodology Form]

Table 1: Parameters to be monitored ex post
(a) (b) () ()] (e) (f) (9)
Monitoring | Parameter Estimate Monitoring | Source of

point No. s e e G LR d Values —— option data

(h)

Measurement methods and procedures

(i)
Monitoring
frequency

(@

Other comments

Collecting the data with validated/calibrated
monitoring devices and inputting to a spreadsheet
manually or electrically

. Verified monitoring devices are installed and they |continuous
are calibrated once a year

. Verification and calibration shall meet international

standard on corresbondina monitorina devices.
Collecting the data with validated/calibrated

monitoring devices and inputting to a spreadsheet
manually or electrically

. Verified monitoring devices are installed and they |continuous
are calibrated once a year

. Verification and calibration shall meet international
standard on correspondina monitorina devices.

Monitored
data

Electricty generated by solar PV

(1) EGepup system

407.024| MWh/p |Option C

Monitored
data

Electricty consumed by solar PV

(2) ECeyp system

20| MWh/p |Option C

Table 2: Project-specific parameters to be fixed ex ante
(a) (b) (c) (e) (f)
Parameters Description of data el Source of data Other comments
d Values

0.6700|t CO,/MWh Grid emission factor of Philippine

EFgiec CO, emission factor of electricity

Table3: Ex-ante estimation of CO, emission reductions
CO, emission reductions Units

259|tCOyly 20.351232
[Monitoring option]
Option A Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)
Option B Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)
Option C Based on the actual measurement using measuring equipments (Data used: measured values)




Joint Crediting Mechanism Proposed Methodology Spreadsheet Form (Calculation Process Sheet)

[Attachment to Proposed Methodology Form]

Emission reductions during the period of p 259(tCO./p ERp

CO, emission factor of electricty Electricity 0.67|t CO,/MWh EFcozele

Reference emissions during the period of p 273|tCO./p REp
Electricty generated by solar PV system 407.024 EC

Project emissions during the period of p 14|tCO,/p PEp
Electricty consumed by solar PV system Coal 20(Ton/p FCpyp

[List of Default Values]
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Joint Crediting Mechanism Proposed Methodology Form

Cover sheet of the Proposed Methodology Form

Form for submitting the proposed methodology

Host Country Philippine

Name of the methodology proponents Oriental Consultants Co., Ltd

submitting this form

Sectoral scope(s) to which the Proposed Waste energy recovery

Methodology applies

Title of the proposed methodology, and Title: Waste Heat Recovery and Utilization in
version number Textile and Garment Factory

Version number: 01.0

List of documents to be attached to this form |[] The attached draft JCM-PH-PDD:
(please check): [JAdditional information

Date of completion 14 February 2018

History of the proposed methodology

Version Date Contents revised

01.0 14 February 2018

A. Title of the methodology

Waste Heat Recovery and Utilization in Textile and Garment Factory

B. Terms and definitions

Terms Definitions

Textile dyeing and finishing The procedures from fabric pre-treatment to finishing in
textile and garment dyeing houses.

Including main procedures of fabric pre-treatment, dyeing
and finishing (washing, drying) that is the chemical and

physical treatments consuming heat and steam.
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Waste heat

Heat energy of boiler exhaust gas and/or waste water from

dyeing machines

C. Summary of the methodology

Items

Summary

GHG emission reduction

mecasurcs

Recovered waste heats are used for preheating feed-water to
boilers and dyeing machines so that reduce fuel consumption of
boilers that provide steam or heat for dyeing and finishing

process.

Calculation of reference

emissions

Reference emission is calculated based on the amount of waste
energy/heat utilized, boiler efficiency and CO2 emission factor
of the fossil fuel that is used for providing energy to the dyeing
process. Conservative values of the parameters are used to

ensure the reference emission is lower than BaU emission.

Calculation of project

emissions

The project emission is calculated based on the electricity
consumption of waste heat recovery system and CO2 emission

factor of electricity.

Monitoring parameters

The following parameters need to be monitored.

The temperature and amount of feed-water for boiler and/or
dyeing machines through heat exchangers in the project. The
temperature of feed-water at the inlet of heat exchangers. The

amount of electricity consumed by the waste heat recovery

system.

D. Eligibility criteria

This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 | Waste heat (heat from dyeing waste water) recovery from dyeing and finishing

process in the existing or new textile and garment factories.

Criterion 2 | Spiral heat exchanger is applied for heat recovery.

Criterion 3 | Targeting factories with dyeing capacity more than 10 ton/day
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E. Emission Sources and GHG types

Reference emissions

Emission sources GHG types

Fossil fuel consumption for getting the same amount of energy (steam CO,

and heat) recovered from waste heat recovery and utilized

Project emissions

Emission sources GHG types

Electricity consumption by the waste heat recovery system CO,

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

The reference emission is the emission from consumption of fossil fuel to gain the same amount

of energy utilized from waste heat recovery system.

F.2. Calculation of reference emissions

1
p= (TP - TRe) X Wy, X Fyy X — X El:"COZ,fuel x 1076

RE Ef

RE: Reference emission [tCO,/p]

Tp: Temperature of feed-water to machines through heat exchanger in the project [‘C]
Tre: Temperature of feed-water at the inlet of heat exchanger system in the project [C]
Wi The specific heat of water [kJ/kg.C]

Fi: The amount of the feed-water to machines through heat exchanger in the project
[t/p]

Ef: Boiler efficiency [ratio]

EFcos fuer . CO2emission factor the fossil fuel that is used to provide energy for dyeing and

finishing process [tCO,/TJ]

G. Calculation of project emissions
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Project emission is calculated based on the amount of electricity consumed by the waste heat

recovery system and electricity CO, emission factor.

PEp - ECP],Y X EFelec
PE, . Project emissions [t CO,/p]

ECpjp :  Electricity consumption by the waste heat recovery system [MWh/p]

EFqjec : CO,emission factor of electricity [t CO,/MWh]

H. Calculation of emissions reductions

ER, = RE, — PE
RE

p
p: Reference emissions [t CO,/p]

PE,: Project emissions [t CO./p]

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
Ef Boiler efficiency Textile factories
(100% 1is used for
conservativeness)

EFco2 fuel CO, emission factor of the fuel used for steam | 2006 IPCC Guidelines for

generation National Greenhouse Gas
Coal: 87.3 tCO,/TJ (lower case of default Inventories. Table 1.4, Chapter
value) 1, Volume 2.

EFalec CO, emission factor of electricity In the case of grid (Official
In the case of grid: 0.670 tCO,/MWh data from Philippine
In the case of captive power plant (diesel): Government).
0.8 tCO/MWh ((IGES's List of Grid

Emission Factors updated in

August 2017)).
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In the case of diesel captive
power plant (Table I.F.1, Small
Scale CDM Methodology:
AMS LF. ver.2).




Joint Crediting Mechanism Proposed Methodology Spreadsheet Form (input sheet) [Attachment to Proposed Methodology Form]

Table 1: Parameters to be monitored ex post

(a)

point No.

(9]

LTI Parameters

Taf,ta

(9]

Description of data

Temperature of feed-water at the
outlet of waste heat recovery
system in the project

(d)
Estimate
d Values

70 T

()

Monitoring | Source of

option

Option C

data

Monitored
data

(h)
Measurement methods and procedures

Collecting the data with validated/calibrated
monitoring devices and inputting to a spreadsheet
manually or electrically

. Verified monitoring devices are installed and they
are calibrated once a year

. Verification and calibration shall meet international
standard on correspondina monitorina devices.

JCM_BD_F_PMS_ver01.0

(i) (i)
Monitoring

Other comments
frequency

continuous

Tbe,la

Temperature of feed-water at the
inlet of waste heat recovery
system in the project

30 C

Option C

Monitored
data

Collecting the data with validated/calibrated
monitoring devices and inputting to a spreadsheet
manually or

electrically

. Verified monitoring devices are installed and they
are calibrated once a year

. Verification and calibration shall meet international
standard on corresnondina monitorina devices.

continuous

The amount of the feed-water to
machines through the waste heat
recovery system in the project

163,296|  tp

Option C

Monitored
data

Collecting the data with validated/calibrated
monitoring devices and inputting to a spreadsheet
manually or

electrically

. Verified monitoring devices are installed and they
are calibrated once a year

. Verification and calibration shall meet international
standard on correspondina monitorina devices.

continuous

ECPJ,y

Electricity consumption by the
waste heat recovery system

124 MWh/p

Option C

Monitored
data

Collecting electricty consumption data with
validated/calibrated monitoring devices and
inputting to a spreadsheet

electrically

. Verified monitoring devices are installed and they
are calibrated once a year

. Verification and calibration shall meet international
standard on corresnondina monitorina devices.

continuous

Table 2: Project-specific parameters to be fixed ex ante

(a)

Parameter
s

(b)

Description of data

(9]
Estimate
d Values

(e)

Source of data

(U]

Other comments

Ef Boiler efficiency 1.00 |Ratio 0.75 from _the manufacture specification (however, 1 is taken for ensure
conservativeness)
EFgec CO, emission factor of electricity 0.6700 |t CO,/MWh Grid emission factor of Philippine

Table3: Ex-ante estimation of CO, emission reductions

CO, emission reductions

Units

2,358[tCO,/p

[Monitoring option]

Option A

Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)

Option B

Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)

Option C

Based on the actual measurement using measuring equipments (Data used: measured values)
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[Attachment to Proposed Methodology Form]

Emission reductions during the period of p 2358|tCO,/p ERp

The specific heat of water Water 4.18|kJ/kg.C Wi,
CO, emission factor the fossil fuel that is used to provide energy for dyeing and finish Coal 87.3|t CO,/TJ EF co2 fuel
Reference emissions during the period of p 2386|tCO,/p REp
Temperature of feed-water in the project 70/°C Tafta
Temperature of feed-water in the case of without the project 30/C The ta
Boiler efficiency 1.00 |ratio Ef
The amount of the feed-water in the project 163,296 |t/p Futa
Project emissions during the period of p 27|tCO./p PEp
Emission from electricty consumption by the waste heat recovery system
Electricity consumption by the waste heat recovery system 41|MWh/p ECryp
CO, emission factor of electricity 0.670/t CO,/MWh EF qiec

[List of Default Values]

Specific heat Wi,
Water 4.184|kJ/kg. C

CO, emission factor of the fossil fuel that is used to provide energy for |EFco el

dyeing and finishing process
Coal 87.3|t CO,/TJ
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Joint Crediting Mechanism Proposed Methodology Form

Cover sheet of the Proposed Methodology Form

Form for submitting the proposed methodology

Host Country Philippine

Name of the methodology proponents Oriental Consultants Co., Ltd

submitting this form

Sectoral scope(s) to which the Proposed Energy Efficiency

Methodology applies

Title of the proposed methodology, and Title: High Efficiency Boilers to Factories
version number Version number: 01.001.0

List of documents to be attached to this form |] The attached draft JCM-PDD:
(please check): [JAdditional information

Date of completion 14 February 2018

History of the proposed methodology

Version Date Contents revised

01.0 14 February 2018

A. Title of the methodology

High Efficiency Boilers to Factories

B. Terms and definitions

Terms Definitions

High efficiency boilers (HEB) Coal boilers with efficiency higher than 85%, which

provide steam or heat for production processes in factories

|

C. Summary of the methodology

Items Summary
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GHG emission reduction

measurcs

This project involves the installation of new HEB or
rehabilitation of existing boilers for steam or heat supply. The
boiler efficiency of the reference scenario is typically lower than
that of the project HOB. Therefore, the project activity leads to
the reduction of coal consumption, resulting in lower emission

of GHGs as well as air pollutants.

Calculation of reference

emissions

Reference emissions are calculated by the net heat quantity
supplied by the project HOB, boiler efficiency of the reference

boiler and CO2 emission factor of fuel boiler used.

Calculation of project

emissions

The sources of project emissions are fuel consumption of the

project HEB.

Monitoring parameters

The amount of fuel consumed the project HEB

D. Eligibility criteria

This methodology is applicable to projects that satisfy all of the following criteria.

Criterion 1 | The technology to be employed in this methodology is a coal boiler for providing

steams or heat to production processes

Criterion 2 | Projects install coal boilers with efficiency higher than 85%

boilers

Criterion 3 | Project activities installing new boilers or conducting rehabilitation of existing

Criterion 4 | Boilers are equipped with an operation and maintenance manual and fulfill the

requirements of environment standards in host countries

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG type

Emissions from consumption of coal by reference boilers CO,

Project emissions

Emission sources GHG type
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Emissions from consumption of coal by project boilers CO,

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

Without financial assistance from the project, it is expected that the existing conventional type
of coal boilers, which have efficiency 70~75% are continuously used.

Reference emissions are calculated by the amount of the reference coal consumption and CO,
emission factor of coal. The amount of fuel consumption in the reference scenario is calculated
by dividing net heat quantity supplied by the project by boiler efficiency of the reference boiler.
This is because the net heat quantity of the reference boiler is equal to the net heat quantity of
the project boiler. Both “CO, emission factor of coal” and “boiler efficiency of the reference

and project are set as default values.

F.2. Calculation of reference emissions

REp = PTp/T]Re X EFcoz,coal

RE: Reference emissions [tCO,/p]
PT,: Amount of heat provided by the project in the period of p [TJ/p]
NRe: Efficiency of reference boiler

EF 02 coal: CO, emission factor of coal used by boilers [tCO,/TJ]

Here,

PT, = FCRE,p X NCV¢oa1/Mp

FCp: Amount of coal consumed by the project boiler in the period of p [t/p]
NCV.oa:  Net caloric value of coal used by boilers [TJ/Gg]

Mp : Efficiency of project boiler

G. Calculation of project emissions

Project emissions are calculated by the amount of the project fuel consumption and CO,
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PE,,
FCp]'p .

EFcoz,fuel :
NCVeyer:

emission factor of the fuel

PEp = FCp]'p X chcoa] X EFCOZ,fUEl

Project emissions [t COy/p]
Amount of coal consumed by project boiler in the period of p [t/p]
CO, emission factor of coal use by boilers[tCO,/TJ]

Net caloric value of fuel use by boilers [TJ/Gg]

H. Calculation of emissions reductions

RE

ER, = RE, — PE

P

p: Reference emissions [t CO,/p]

PE,: Project emissions [t CO./p]

I. Data and parameters fixed ex ante

The source of each data and parameter fixed ex ante is listed as below.

Coal: 24 TJ/Gg

Parameters Description of Data Sources
Ef Boiler efficiencies Boiler catalogs
Reference boiler 75%
Project boiler 85%
EFco2 fuel CO, efficiency of fuel 2006 TPCC Guidelines for
Coal: 87.3 tCOy/TJ National Greenhouse Gas
Inventories. Table 1.4, Chapter
1, Volume 2. (Table 1.4)
NCV;oal Net caloric value of fuel 2006 IPCC Guidelines for

National Greenhouse Gas
Inventories. Table 1.4, Chapter
1, Volume 2. (Table 1.2)
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Table 1: Parameters to be monitored ex post
(a) (b) (c) (d) (f) (9) (h) (i)

Monlt_orlng Source of Measurement methods and procedures
d Values option data

(@

Other comments

Monitoring | Parameter Estimate

point No & Description of data Monitoring

frequency
Collecting the data with validated/calibrated

monitoring devices and inputting to a spreadsheet
Amount of fuel consumptioon in Monitored mangglly or el_ect!'|ca||y . .
. . Verified monitoring devices are installed and they
the project (coal) data .
are calibrated once a year
. Verification and calibration shall meet international
standard on correspondina monitorina devices.

For each
fedd

Table 2: Project-specific parameters to be fixed ex ante

(a) (b) (c) (e)

()
Parameters Description of data ES\:LT:(:E Source of data Other comments
Efre Boiler efficiency 0.75 |Ratio 0.75 from the manufacture specification
Efp Boiler efficiency 0.85 |Ratio 0.75 from the manufacture specification
EFgiec CO, emission factor of electricity 0.6700|t CO,/MWh Grid emission factor of Philippine
Table3: Ex-ante estimation of CO, emission reductions

CO, emission reductions Units
1,701{tCO,ly

[Monitoring option]

Option A Based on public data which is measured by entities other than the project participants (Data used: publicly recognized data such as statistical data and specifications)
Option B Based on the amount of transaction which is measured directly using measuring equipments (Data used: commercial evidence such as invoices)
Option C Based on the actual measurement using measuring equipments (Data used: measured values)
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[Attachment to Proposed Methodology Form]

Emission reductions during the period of p 1701tCO,/p ERp

Net caloric value of fossil fuel used by boiler Coal 24.00|TJ/Gg NCV coal
CO, emission factor the fossil fuel used by boiler Coal 87.3|/t CO,/TJ EFco2,coal
Reference emissions during the period of p 14461|tCO,/p Rep
Boiler efficiency 0.75 |ratio Efre
Project emissions during the period of p 12760|tCO,/p PEp
Emission from fuel consumption by project boiler
Fuel consumption by project boiler Coal 6,090|Ton/p FCpyp
Efficiency of project boiler Coal 0.850 Efp

[List of Default Values]

Net calorif value of fossil fuel used by boiler NCV oal
Coal 24|TJ/Gg

CO, emission factor of the fossil fuel that is used by boiler EFco2 fuel
Coal 87.3|t CO,/TJ
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JCM Project Design Document Form

A. Project description ‘

A.1. Title of the JCM project

Solar PV System Introduction in Textile Factory in Quezon, the Philippines

A.2. General description of project and applied technologies and/or measures

The project introduces a solar PV system to a textile factory in Quezon, the Philippines. A 264 kW
solar PV system is introduced to _, one of the biggest textile factories in Quezon
City.

The project utilizes rooftop of workshops and empty spaces in the factory to install the solar PV
system. In Philippine, capacity limit for connecting to grid through “net metering system” is up to
100kW. So the system in the project is an off-grid standalone system, which provides electricity to
the factory for its own consumption.

Regarding the solar PV system, Japanese solar panels and power conditioners are applied to ensure
the efficiency of the system.

The estimated CO, emission reduction from the project is 343 ton/year.

A.3. Location of project, including coordinates

Country Philippine
Region/State/Province etc.: Metro Manila
City/Town/Community etc: Quezon

Latitude, longitude _

A.4. Name of project participants

The Socialist Republic of Viet Nam _

Japan TBD

A.5. Duration

Starting date of project operation TBD

Expected operational lifetime of project 15 years

A.6. Contribution from Japan

The proposed project will receive financial support from the government of Japan. The project is to

apply for JCM model projects by the Ministry of the Environment, Japan (MOE). As a result of the

financial support provided by MOE program, the initial investment cost of the proposed project has

1



JCM_VN_C2C PDD ver01.0

been partially financed by Japanese government (up to 50% of the initial investment cost). Further,
the proposed project promotes diffusion of low carbon technologies within Viet Nam. Through the
MOE program, spiral type heat exchangers can be applied in textile and other food processing

factories.

B. Application of an approved methodology(ies)

B.1. Selection of methodology (ies)

Selected approved methodology No. A new methodology has developed for
the project which needs to be

approved by Joint Committee

Version number

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

Eligibility Descriptions specified in the Project information
criteria methodology
Criterion 1 Projects for construction and The project installs a new solar PV system

operation of a new solar PV system
or capacity addition of an existing
power generation unit that uses
renewable energy sources.

Criterion 2 Projects that displacement of The project displaces electricity that would
electricity that would be provided by | be provided by a grid in the case of without
a grid or captive power generator. the project

Criterion 3 Net electricity generated from the The solar PV system includes monitoring
solar PV system can be measured and | system with a display that measures net
monitored. electricity generated and electricity

consumed by the system itself

Criterion 4 The PV modules are certified for The PV modules applied in the system are

design qualifications (IEC 61215, Sharp-made multi-crystalline solar panels

IEC 61646 or IEC 62108) and safety
qualification (IEC 61730-1 and IEC

61730-2).

Criterion 5 Power conditioners in the solar PV The project apples power conditioners with
system have efficiencies higher than | efficiency higher than 95%.
95%.

C. Calculation of emission reductions

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions

Emission sources GHG type
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Emission from consumption of electricity from the grid CO;,

Project emissions

Emission sources GHG type

Electricity consumption of the system CO,

C.2. Figure of all emission sources and monitoring points relevant to the JCM project

Solar Panel

- T

l Buy |
Junction box = co::iu:if);er S\‘l;:;;ftaizi:n e Metering
- Monitoring point
Diéb’iay
C.3. Estimated emissions reductions in each year
Year Estimated Reference Estimated Project Estimated Emission
emissions (tCOx) Emissions (tCO,) Reductions (tCOy.)
2019 361 18 343
2020 361 18 343
2021 361 18 343
2022 361 18 343
2023 361 18 343
2024 361 18 343
2025 361 18 343
2026 361 18 343
2027 361 18 343
2028 361 18 343
Total 3,610 180 3,430
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(tCOZC)

D. Environmental impact assessment

Legal requirement of environmental impact assessment for | No

the proposed project

E. Local stakeholder consultation

E.1. Solicitation of comments from local stakeholders

Stakeholder meetings regarding the project will be organized in due course.

E.2. Summary of comments received and their consideration

Stakeholders Comments received Consideration of comments received

Reference lists to support descriptions in the PDD, if any.

Annex

Revision history of PDD

Version Date Contents revised

01.0 14 February 2018 First edition
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JCM Project Design Document Form

A. Project description ‘

A.1. Title of the JCM project

Waste Heat Recovery from the Dyeing and Finishing Process of Textile Factory in Quezon, the

Philippines

A.2. General description of project and applied technologies and/or measures

The project introduces a waste heat recovery system to dyeing and finishing section of a textile
factory in Quezon, the Philippines. As a waste heat recovery system, a spiral type heat exchanger
from a Japanese company is applied to -, one of the biggest textile factories in Quezon
City.

In textile factories, dyeing and finishing processes consume a huge amount of steam and water.
Steam is used for drying and increasing the temperature of water in dyeing machines; after the
dyeing contaminated water with high temperature, in most cases, is drained to waste water treatment
facility directly. In this project, the waste heat recovery system (a spiral heat exchanger and pumps)
installed will recover the heat of waste water from the dyeing machines and use the recovered
energy is used to increase the temperature of feed water (fresh water) so that decrease the amount of
steam used for increasing the temperature of the feed water. The steam reduction will result in
decrease in the fuel consumption of boiler in the factory.

A waste heat recovery system to be installed in the factory to recover heat from waste water in
dyeing process.

The estimated CO, emission reduction from the project is 2,358 ton/year.

A.3. Location of project, including coordinates

Country Philippine
Region/State/Province etc.: Metro Manila
City/Town/Community etc: Quezon

Latitude, longitude _

A.4. Name of project participants

The Socialist Republic of Viet Nam _

Japan TBD

A.5. Duration

Starting date of project operation TBD
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Expected operational lifetime of project 15 years

A.6. Contribution from Japan

The proposed project will receive financial support from the government of Japan. The project is to
apply for JCM model projects by the Ministry of the Environment, Japan (MOE). As a result of the
financial support provided by MOE program, the initial investment cost of the proposed project has
been partially financed by Japanese government (up to 50% of the initial investment cost). Further,
the proposed project promotes diffusion of low carbon technologies within Viet Nam. Through the

MOE program, spiral type heat exchangers can be applied in textile and other food processing

factories.

B. Application of an approved methodology(ies)

B.1. Selection of methodology (ies)

Selected approved methodology No. A new methodology has developed
for the project which needs to be

approved by Joint Committee

Version number

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

Eligibility Descriptions specified in the Project information
criteria methodology
Criterion 1 Waste heat (heat from dyeing waste The project recoveries waste heat from
water) recovery from dyeing and dyeing and finishing processes of an
finishing process in the existing or existing textile factory

new textile and garment factories.

Criterion 2 Spiral heat exchanger is applied for The project applies spiral type heat

heat recovery. exchangers provided by
Criterion 3 Targeting factories with dyeing The production capacity of the target
capacity more than 10 ton/day factory is around 20 ton/day

C. Calculation of emission reductions

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions

Emission sources GHG type
Combustion of coal used for providing steam for dyeing and finishing o,
processes
Project emissions
Emission sources GHG type
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Electricity consumption of waste heat recovery system CO,

C.2. Figure of all emission sources and monitoring points relevant to the JCM project

T  Thermometer
W Storage
tank F  Flow meter
Power meter
é_‘) £ : s . Waste
Boiler IE; Dyeing tr::zirtr?;nt
machines plant
UCoa I
C.3. Estimated emissions reductions in each year
Year Estimated Reference Estimated Project Estimated Emission
emissions (tCO,,) Emissions (tCO,.) Reductions (tCO,.)
2019 2,386 27 2,368
2020 2,386 27 2,368
2021 2,386 27 2,368
2022 2,386 27 2,368
2023 2,386 27 2,368
2024 2,386 27 2,368
2025 2,386 27 2,368
2026 2,386 27 2,368
2027 2,386 27 2,368
2018 2,386 27 2,368
Total 23,860 270 23,680
(tCO2)

D. Environmental impact assessment

Legal requirement of environmental impact assessment for | No

the proposed project
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E. Local stakeholder consultation ‘

E.1. Solicitation of comments from local stakeholders

Stakeholder meetings regarding the project will be organized in due course.

E.2. Summary of comments received and their consideration

Stakeholders

Comments received

Consideration of comments received

Reference lists to support descriptions in the PDD, if any.

Revision history of PDD

Version

Date

Contents revised

01.0

14 February 2018 First edition
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JCM Project Design Document Form

A. Project description ‘

A.1. Title of the JCM project

High Efficiency Boiler Introduction in Textile Factory in Quezon, the Philippines

A.2. General description of project and applied technologies and/or measures

The project introduces a high efficiency coal boiler to a textile factory in Quezon, the Philippines. A
fluidized bed boiler with efficiency 85% is introduced to _, one of the biggest
textile factories in Quezon City.

The factory is using coal as fuel for its existing boilers to provide steam and heat to dyeing and
finishing processes in the factory. The fuel consumption of a exiting boiler (with efficiency 70~75%)
is around 40 ton/day.

The estimated CO, emission reduction from the project is 1,701 ton/year.

A.3. Location of project, including coordinates

Country Philippine
Region/State/Province etc.: Metro Manila
City/Town/Community etc: Quezon

Latitude, longitude _

A.4. Name of project participants

The Socialist Republic of Viet Nam _

Japan TBD

A.5. Duration

Starting date of project operation TBD

Expected operational lifetime of project 15 years

A.6. Contribution from Japan

The proposed project will receive financial support from the government of Japan. The project is to
apply for JCM model projects by the Ministry of the Environment, Japan (MOE). As a result of the
financial support provided by MOE program, the initial investment cost of the proposed project has
been partially financed by Japanese government (up to 50% of the initial investment cost). Further,

the proposed project promotes diffusion of low carbon technologies within Viet Nam. Through the

MOE program, spiral type heat exchangers can be applied in textile and other food processing

1
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factories.

B. Application of an approved methodology(ies)

B.1. Selection of methodology (ies)

Selected approved methodology No.

A new methodology has developed
for the project which needs to be

approved by Joint Committee

Version number

B.2. Explanation of how the project meets eligibility criteria of the approved methodology

Eligibility

criteria

Descriptions specified in the

methodology

Project information

Criterion 1

The technology to be employed in
this methodology is a coal boiler for
providing steams or heat to
production processes

The project installs a coal boiler in the
factory to provide steam to dyeing and
finishing processes.

Criterion 2

Projects install coal boilers with
efficiency higher than 85%

The boiler in the project has efficiency of
85%

Criterion 3

Project activities installing new
boilers or conducting rehabilitation of
existing boilers

The project installs a new coal boiler

Criterion 4

Boilers are equipped with an
operation and maintenance manual
and fulfill the requirements of
environment standards in host
countries

The coal boiler in the project meets all
environmental requirements and standards
in Philippine regarding coal boilers and
operation and manual is provided to the
factory along with training related staff of
the factory.

C. Calculation of emission reductions

C.1. All emission sources and their associated greenhouse gases relevant to the JCM project

Reference emissions

Emission sources

GHG type

Emissions from consumption of coal by the reference boiler

CO,

Project emissions

Emission sources

GHG type

Emissions from consumption of coal by the project boiler

CO,

C.2. Figure of all emission sources and monitoring points relevant to the JCM project
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C.3. Estimated emissions reductions in each year

Year Estimated Reference Estimated Project Estimated Emission

emissions (tCO,,) Emissions (tCO,.) Reductions (tCO,.)
2019 14,461 12,760 1,701
2020 14,461 12,760 1,701
2021 14,461 12,760 1,701
2022 14,461 12,760 1,701
2023 14,461 12,760 1,701
2024 14,461 12,760 1,701
2025 14,461 12,760 1,701
2026 14,461 12,760 1,701
2027 14,461 12,760 1,701
2028 14,461 12,760 1,701
Total 144,610 127,600 17,010
(tCO4)

D. Environmental impact assessment

Legal requirement of environmental impact assessment for | No

the proposed project

E. Local stakeholder consultation ‘

E.1. Solicitation of comments from local stakeholders

Stakeholder meetings regarding the project will be organized in due course.
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E.2. Summary of comments received and their consideration

Stakeholders

Comments received

Consideration of comments received

Reference lists to support descriptions in the PDD, if any.

Revision history of PDD

Version

Date

Contents revised

01.0

14 February 2018 First edition
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Joint Crediting Mechanism (JCM) Manual

1. Background

The Philippines has become the 17t member country of Joint Crediting Mechanism
(JCM), which can provide technological and financial support for climate change
mitigation projects in member countries. So, JCM may help facilitate the existing
energy efficiency and renewable energy promotion programs in Philippine such as the
Philippine Energy Efficiency Roadmap 2014—2030 and the National Renewable Energy
Program (NREP).

The Energy Efficiency Roadmap shall guide the Philippines in building an
energy-efficient nation, and in making energy efficiency and conservation a way of life
for all Filipinos. The NREP signals the country's big leap from fragmented and halting
renewable energy initiatives into a focused and sustained drive towards energy security
and improved access to clean energy.

Along with a JCM feasibility study in the field of promoting energy efficiency and
renewable energy projects under the City and City Collaboration between Osaka and
Quezon, the JCM manual is developed to accelerate the development and implement of
JCM projects in Philippine and to promote Quezon Climate Change Action Plan as well.
The objective of the manual is to provide consice information for persons involved on the
procedures of JCM project implementation and the method of estimating Green House
Gas (GHG) emission reduction for the projects on waste heat recovery from dyeing

section, introduction of high efficiency boilers and solar power generation.

2. Introduction of JCM
2.1 Basic Concepts of JCM

The Joint Crediting : _ Partner
Leading low carbon technologies, Country
. . etc, and implementation of
Mechanism (JCM) 1s a mitigation actions
. R . Operation and ﬂ
project-based bilateral management by the Joint
Committee con':sists th
offset crediting representatives from the
Used to achieve Roih Siies iG emission
3 T Japan's emission 2 i
mechanism initiated by i el Credits el tire
the Government Of Japan- *measurement, reporting and verification
JCM aims to facilitate Figure 1 JCM Scheme

diffusion of leading low carbon technologies, products, systems, services and
infrastructure as well as implementation of mitigation actions, and contributing to
sustainable development of developing countries. JCM also seeks to contribute to GHG

emission reductions or removals by facilitating global actions.
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The JCM is implemented by Japan and a host JCM partner country through bilateral
agreements. A JCM project is implemented in the host country using an advanced low
carbon technology to reduce GHG emissions.

The JCM was designed to take into consideration robust methodologies, transparency,
and environmental integrity of its procedures, rules, and guidelines, while maintaining
simplicity and practicality. JCM procedures also address double counting of emission
reductions by establishing registries, which track relevant information for the issued
credits. The registries will also prevent registered JCM projects from being used under
any other international climate mitigation mechanisms.

Emission reductions are calculated as the difference between “reference emissions”
defined as emissions estimated below business-as-usual (BaU), and the “project
emissions.” The reference emissions and the project emissions can be calculated based

on an approved methodology

Start of project operation
" Likely range of BaU emissions

—————Reference Emissions

_\/_\/' : ———m Emission
Reductions

credits g -
( ) Project emissions

GHG emissions from
sources covered by a
project

. Time

Figure 2 Emission Reduction Calculation Concept!

2.2 JCM Stakehloders
Figure 3 below provides an overview of the various stakeholders involved in the JCM

and their interface during the implementation of a JCM project.

JAPAN HOST COUNTRY

Figure 3 Overview of JCM Stakeholders

1 Al figures about JCM scheme are reffered to Ministry of Environment, Japan

2
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2.3 JCM Project Cycle

Figure 4 below depicts the project development cycle of of JCM.
JCM STEPS ACTING BODY

Methodology Development
Approval Methodology
PDD Development

Validation

Registration

Monitoring

Verification

Issuance of Credits

Can be conducted by the same third party entity

Can be conducted simultaneously

Figure 4 JCM Project Developmet Cycle
PDD:Project design document

2.4 Eligible Projects under the JCM

There are 15 sectors under the JCM which are based on the CDM sectoral scopes. A
JCM project may fall within more than one sectoral scope.

(i) Energy industry (renewable and nonrenewable sources) (i) Energy distribution (iii)
Energy demand (iv) Manufacturing industries (v) Chemical industry (vi) Construction
(vii) Transport (viii) Mining/mineral production (ix) Metal production (x) Fugitive
emissions from fuel (solid, oil, and gas) (xi) Fugitive emissions from production and
consumption of halocarbons and sulphur hexafluoride (xii) Solvent use (xiii) Waste

handling and disposal (xiv) Afforestation and reforestation15 (xv) Agriculture

2.5 JCM Model Projects

Japanese Government facilitate JCM model projects by providing subsidy up to 50% of
the investment cost of a JCM model project. The subsidy covers contruction and cost of
facilities, equipment, vehiceles, etc which directly contribute to reduction of CO2
emission reduction. Model projects should complete installation and contruction of

systems within 3 years.
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Government of
Japan

Finance part of an Conduct MRV and expected
investment cost to deliver at least half of JCM
(less than half) credits issued

International consortiums
(which include Japanese entities)

e e International Consortium ‘ ——————— N

Representative Participant
(Shall be Japanese entity)
Main Role : Overall project management

I Joint Implementation

Partner Participant(s)
(At least one local entity shall be a partner)
Main Role : Installation and management of facilities

Order Construction  Order Supply

T e — — —————
o

[N R R RS R [ S g

v v

Figure 5 Example of International Consortium

The functions of Japanese participant are as follows.
e Applying for the model project
e Project management and coordination
e Introducing technology
e Purchasing, installing facilities using the construction period and managing the
facilties during the project period (life time of the technology stipulated by

Japanesse law)
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e Return and compensate the finance resulting from any violation of financial

regulation by any of the project participants

3. Technologies Examples

3.1 Waste Heat Recovery

In most cases, a WHR system generates electricity through the recovery of exhaust heat
from production facilities such as textile, cement, and other type of industries. In the
case of textile or food processing factories , it is possible to recover heat from waste
water from dyeing processes.

Table 1 Charateristics of Textile Industry Energy Consumption
Spinning Knitting Dyeing Sewing
Electric
© © O O

energy
Heat energy X X © X

In the textile industry, electric energy is mostly consumed by motors and compressors
(partly). On the other hand, dyeing process also consumes a large amount of heat energy,
which is provided by boilers. Dyeing process also generates a huge amount of heated
wastewater.

From the perspective of energy saving potentiality in textile factories, introducing
energy saving technologies or practices to dyeing and finishing process promises
significant energy saving results.

Heat exchangers are the technology for recovering and applying waste heats from waste
water generated in dyeing processes. Recovered waste heat is used to heat up the
temperature of supply water (clean water) to the dyeing process or boilers. Generally,
the temperature of the supply water is increased if necessary by using steam from

boilers. By Fuel Combustion

=

(o, )
7 o/
‘..\\f///
Hot dyeing waste
i water
—_— ] Boiler — 3 e
Fuel machine
T Steam Effluent Treatment Plant
Air

T Cold Water

Feed water
tank

Figure 5 A Situation without Waste Heat Recovery
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By Electricity Usage

By Fuel Cgmbustion

|
Hot dyeing I 1
P = !N
i« N wastel aae_r 1
\\\ co, /I Waste water | |
1
e 1
Dyeing } Cocled waste wat

. Veir ) ooled waste water

] Boiler —_— T !
Fue;E machine > | ETP
Steam
Air T

tank

Figure 6 A Case of Introduction of Waste Heat Recovery

There are several types of heat exchangers such as tube types, plate types and spiral

types. The comparison of different type of heat exchangers is given in the table below.

Table 2 Comparison of Different Types of Heat Exchangers

Advantages Disadvantage
Shell & Tube type |Long history Low efficiency
High temperature & Large space
pressure Easy to be fouled and
clogged.
Plate type High efficiency Easy to be fouled and
Low initial cost clogged.
Compact Expensive rubber packing &
maintenance.
Spiral type High efficiency Pressure drop of the spiral
Suitable for dirty fluid | flow is slightly high.
Low cost for
maintenance
Compact

As depicted in the table above, the spiral type heat exchangers are suitable for
recovering waste heat from fluids containing suspended solids such as hairs, threads
and films. Therefore, for projects which try to recover waste heat from waste dyeing
water in textile industries, the spiral type heat exchangers are recommended to be
applied.

This type of heat exchangers can also be applied to recover and apply heat from edible

oil used for frying foods in restaurants and plants.
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3.2 The GHG Emission Reduction Estimation Methodology for Waste Heat Recovery
and Utilization in Textile Industries

3.2.1.Terms and Definitions

Textile dyeing and finishing: The processes from pre-treatment to finishing in yarn and
garment dyeing houses.Including main procedures of pre-treatment, dyeing and
finishing (washing/rinsing) of yarns or fabrics that is the chemical and physical
treatments of yarn and fabrics by consuming heat (steam).

Waste heat: Heat energy from boiler exhaust air and/or waste water from dyeing

machines.

3.2.2. Summmary of the Methodology

Items Summary
GHG emission reduction Recovered waste heat is used for preheating feed-water to
measures boilers and dyeing machines so that reduce the fossil fuel

consumption of boilers which provide steam for dyeing and

finishing process.

Calculation of reference Reference emission is calculated based on the amount of
emissions waste energy/heat utilized, boiler efficiency and CO2
emission factor of the fossil fuel that is used in boilers for
providing energy to the dyeing process. Conservative
values of the parameters are used to ensure the reference

emission are lower than BaU emissions.

Calculation of project The project emission is calculated based on the electricity
emissions consumption of waste heat recovery system and CO2

emission factor of the electricity .

Monitoring parameters The following parameters need to be monitored.
The temperature and the amount of feed-water for

dyeing machines and/or boiler in the project. The amount

of electricity consumed by the waste heat recovery system.

This methodology is applicable to the projects of recovering heat from waste water
generated in the processes of yarn and fabric dyeing in the textile factories or food

processing factories.
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3.2.3. Establishment of Reference Emissions
The reference emission is the emission from the consumption of fossil fuel to gain the

same amount of waste energy utilized.

3.2.4. Calculation of Reference Emissions

1
RE, = (Tp — Tge) X Wy, X Fy, X E—fx EFcoz,fuel X 1076

RE,: Reference emission [tCOa/y]
Tp: Temperature of feed-water to the heat exchanger the project [degree C]
TRe: Temperature of feed-water from the heat excher to dyeing machines in the
case
the project [degree C]
Wip: The specific heat of water [kJ/kg degree C]
Fu: The amount of the feed-water in the project [t/y]
Ef: Boiler efficiency [ratio]
EF oz fuel - COz emission factor the fossil fuel that is used to provide energy for dyeing or

other production processes[tCOz2/TJ]

3.2.5. Calculation of Project Emissions

Project emission is calculated based on the amount of electricity consumed by the waste
heat recovery system and electricity CO2 emission factor.

PE, = ECpj, X EFcjec

PE Project emissions [t CO2/y]

-
ECpjy ¢ Electricity consumption by the waste heat recovery system [MWh/y]
EFgec © CO2 emission factor of electricity [t CO2/MWh]

3.2.6. Calculation of Emissions Reduction

ER, = RE, — PE,
RE,:

PE,:

Reference emissions [t CO2/yl

Project emissions [t CO2/y]

3.2.7. Data and Parameters Fixed Ex-ante

Parameter Description of data Source

Ef Boiler efficiency Factories
(100% is used for
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conservativeness)
EFco2,fuel COz2 emission factor of the fuel used for 2006 IPCC Guidelines for
steam generation National Greenhouse Gas
Natural gas:54.3 t CO2/TJ (54.3-58.3) Inventories. Table 1.4,
Coal:87.3 t CO2/TJ (87.3-101) Chapter 1, Volume 2.
Heavy 0il:71.1 t CO2/TJ (71.1-75.5)
EF¢lec COz emission factor of electricity In the case of grid
In the case of grid: 0.508 tCO2/MWh (Combined margin emission
In the case of captive power plant (diesel): | factor for Philippine) IGES's
0.8 tCO2/MWh List of Grid Emission
Factors)).

In the case of diesel captive
power plant (Table I.F.1,
Small Scale CDM
Methodology: AMS LF.

ver.2).

3.3.  Energy Efficient Boiler

Boiler is an important equipment of the most industrial facilities and power plants.
Boiler is a closed pressure vessel used to produce high pressure or low pressure steam or
to produce hot water, heat for industrial or domestic use. Industrial steam boilers are
classified in too many ways like. According to type of fuel used, there are coal fired
boilers, oil fired boilers, gas fired boilers, biomass boilers and electric boilers and waster
heat recovery boilers; according to steam pressure, there are low pressure boilers,
medium pressure boilers and high pressure boilers.

Nippon Thermoener is a manufacturer of boilers and provides high efficient boilers,
such as steam boilers, hot-water heaters, and heat medium boilers, and other
energy-saving and environmentally friendly equipment and systems. As a boiler needs a
huge amount of investment, the feasibility of replacement of exisiting boilers with high
effiency boilers relies on the timing, condition of existing boilers and type of fuel the

boiler using.
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Foasil fuel Baller

@

Figure 7 Reference Scenario (without project)
Without introduction of high efficiency boilers (HOB), boiler(s) with lower efficiency will
continue to operate at multiple locations, thereby consuming high amounts of fossil fuel.

Employing HOBs through their rehabilitation or replacement will result in a reduction

of fossil fuel consumption and related CO2 emissions.

g
N4

W

Figure 8 Project Sceneario
3.4. The GHG Emission Reduction Estimation Methodology for High Efficiency Boilers
3.4.1.Terms and Definitions

HOB: The HOB is defined as a boiler to supply steam or heat or hot water.

3.4.2. Summmary of the Methodology

Items Summary

GHG emission reduction | Installation of new HOB for steam or heat or hot water

measures supply system and the replacement of existing coal or gas

or oil fired boiles.The boiler efficiency of the reference

10
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HOB is typically lower than that of the project HOB.
Therefore, the project activity leads to the reduction of coal
consumption, resulting in lower emission of GHGs as well

as air pollutants.

Calculation of reference

emissions

Reference emissions are calculated by the net heat
quantity supplied by the project HOB, boiler efficiency of
the reference HOB and CO2 emission factor of the fuel

Calculation of project

emissions

The sources of project emissions are the fuel consumption
and electricity consumption of project HOB.Project
emissions are calculated by the net heat quantity supplied
by the project HOB, boiler efficiency of the project HOB
and CO2 emission factor of coal. In addition, project
emissions due to auxiliary electricity consumption are
included, on the basis of electricity consumption and CO2

emission factor of the grid.

Monitoring parameters

The quantity of fule used by the project HOB.
Total hours of the project HOB operation during the

monitoring period .

3.4.3. Establishment of Reference Emissions

Reference emissions are calculated by the amount of the reference fuel consumption and

CO2 emission factor. The amount of fuel consumption in the reference scenario is

calculated by dividing “net heat quantity supplied by the project HOB” by “boiler

efficiency of the reference HOB”. This is because the net heat quantity of the reference

HOB is equal to the net heat quantity of the project HOB. Both “CO2 emission factor”

and “boiler efficiency of the reference HOB” are set as default values. The reference

emissions are calculated as follows.

3.4.4. Calculation of Reference Emissions

RE, = FCpy X NCVp fyel X Np o/ MRrEHOB X EFco2,coal

Where;

RE,, : Reference emissions during the period y [tCO2/y]

FCp, : Quantity of fuel used by the project HOB during the period y [t/y]
NCVp fyely :Net calorif value of the fuel used by the project HOB during the

period y [GdJ/t]

11
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NRE,HOB : Boiler efficiency of the reference HOB [-]
Np,HOB ‘Boiler efficiency of the project HOB [-]
EFco2,c0al : CO2 emission factor of coal [tCO2/Gd]

The reference HOB may use electricity,but it is not counted to ensure conservativeness

(less reference emission).

3.4.5. Calculation of Project Emissions

Project emissions are calculated by “the amount of the project fuel consumption” and
“CO2 emission factor of the fuel”. Both “CO2 emission factor” and “boiler efficiency of
the project and reference HOB” are set as default values. Additionally, electricity
consumption of the project HOB is calculated in a conservative manner.

Therefore, the project emissions are calculated as follows.

PE; = FCpy X EFco2fuel + ECpy X EFco2grid

Where;

PE, : Project emissions during the period y [tCO2/y]

PCp, : Quantity of fuel used by the project HOB during the period y [t/y]

EFco2,fuel : CO2 emission factor of fuel [tCO2/GJ]

ECpy Electricity consumption of the project HOB during the period p
[MWh/y]

EFco2,grid :CO2 emission factor of the grid electricity consumed by the project

HOB [tCO2/MWh]

EC, = RPCp, 05 + 1000 X HMP,

Where;

ECy : Electricity consumption of the project HOB during the period y [MWh/y]
RPCp; op: Rated power consumption of the project HOB [kW]

HMP,  :Total hours of the project HOB operation during the monitoring period y [h/y]

3.4.6. Calculation of Emissions Reduction
ER, = RE, — PE,

RE,: Reference emissions [t CO2/y]

PE,: Project emissions [t CO2ly]

12
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3.4.7. Data and Parameters Fixed Ex-ante

The source of each data and parameter fixed ex ante is listed as below.

Parameter Description of data Source
NREHOB Boiler efficiency of the reference HOB | Actual measured values.
calculated from published information
and measured data
Np,HOB Boiler efficiency of the project HOB | Actual measured values.
calculated from published information
and measured data
EFcoz,coal CO2 emission factor of fuel 2006 IPCC Guidelines for
Natural gas:54.3 t CO2/TJ (54.3-58.3) | National Greenhouse Gas
Coal:87.3 t CO2/TJ (87.3-101) Inventories. Table 1.4, Chapter
Heavy 0il:71.1 t CO2/TJ (71.1-75.5) 1, Volume 2.
EFco2,6rid CO2 emission factor of the grid | The most recent value available
electricity consumed by the project | at the time of validation 1is
HOB. applied and fixed for the
In the case of grid: 0.508 tCO2/MWh monitoring period thereafter.
In the case of captive power plant In the case of grid (Combined
(diesel): margin emission factor for
0.8 tCO2/MWh Philippine) (IGES's List of Grid
Emission Factors)).
In the case of diesel captive
power plant (Table I.F.1, Small
Scale CDM Methodology: AMS
LF. ver.2).
RPCp; nos Rated power consumption of the | Catalog value provided by the
project HOB manufacturer of the project
HOB
3.5.  Solar Photovoltic Power Generation

A photovoltaic system, also PV system or solar power system, is a power

systemdesigned to supply usable solar powerby means of photovoltaics. It consists of an

arrangement of several components, including solar panels to absorb and convert

sunlight into electricity, a solar inverter to change the electric current from DC to AC,

as well as mounting, cablingand other electrical accessories to set up a working system.
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It may also use a solar tracking system to improve the system's overall performance and
include an integrated battery solution, as prices for storage devices are expected to
decline. Strictly speaking, a solar array only encompasses the ensemble of solar panels,
the visible part of the PV system, and does not include all the other hardware. Moreover,
PV systems convert light directly into electricity and shouldn't be confused with other
technologies, such as concentrated solar power or solar thermal, used for heating and
cooling.

PV systems range from small, rooftop-mounted or building-integratedsystems with
capacities from a few to several tens of kilowatts, to large utility-scale power stations of
hundreds of megawatts. Nowadays, most PV systems are grid-connected, while off-grid

or stand-alone systemsonly account for a small portion of the market.

Figure 10 Project Sceneario

A complete PV system includes different components that should be selected taking into
consideration your individual needs, site location, climate and expectations.

Grid-connected PV systems are designed to operate in parallel with and interconnected
with the electric utility grid. The primary component is the inverter, or power
conditioning unit (PCU). The inverter converts the DC power produced by the PV array
into AC power consistent with the voltage and power quality required by the utility
grid. The inverter automatically stops supplying power to the grid when the utility
grid is not energized. A bi-directional interface is made between the PV system AC

output circuits and the electric utility network, typically at an on-site distribution panel
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or service entrance. This allows the power produced by the PV system to either supply
on-site electrical loads, or to back feed the grid when the PV system output is greater
than the on-site load demand. During periods when the electrical demand is greater
than the PV system output (night-time), the balance of power required is received from
the electric utility This safety feature is required in all grid-connected PV systems, it
also ensures that the PV system will not continue to operate and feed back onto the

utility grid when the grid is down for service or repair.

3.6 The GHG Emission Reduction Estimation Methodology for Solar PV System
Introduction

3.6.1.Terms and Definitions

Solar photovoltaic (PV) system:An electricity generation system which converts
sunlight into electricity by the use of photovoltaic (PV) modules. The system also
includes ancillary equipment such as inverters required to change the electrical current

from direct current (DC) to alternating current (AC).

3.6.2. Summmary of the Methodology

Items Summary
GHG emission reduction Displacement of grid electricity and/or captive electricity
measures by installation and operation of solar PV system(s).
Calculation of reference Reference emissions are calculated on the basis of the AC
emissions output of the solar PV system(s) multiplied by either; 1)

the conservative emission factor of the grid, or 2)

conservative emission factor of diesel power generator.

Calculation of project Project emissions are the emissions from the solar PV
emissions system(s), which are assumed to be zero.
Monitoring parameters The quantity of the electricity generated by the project

solar PV system(s).

3.6.3. Establishment of Reference Emissions

The reference emission is the emission from the grid or a captive disel generator to
generate the same of amout of electricity as the PV system in the project.

In the case of grid, a combined margin emission factor (IGES's List of Grid Emission
Factors)) of host country is used. Foe example, 0.508 tCO2/MWh for Philippine.

In the case of diesel captive power plant (Table I.F.1, Small Scale CDM Methodology:
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AMS L.F. ver.2), 0.8 tCO2/MWh is used.

3.6.4. Calculation of Reference Emissions

RE, = Z(EGLP X EFgg;)
i

REp ‘Reference emissions during the period y [tCO2/y]

EGi,p !Quantity of the electricity generated by the project solar PV system 1 during
the period y [MWh/y]
EFRE,1 : CO2 emission factor of grid or a captive generation which is replaced by the
project solar PV i [tCO2/MWh]

3.6.5. Calculation of Project Emissions

Project emissions are not counted in the methodology as electricity consumption by any

PV system is negligible.

PEp=0

PEp : Project emissions during the period y [tCO2/y]

3.6.6. Calculation of Emissions Reduction

ER, = RE, — PE,

RE,: Reference emissions [t CO2/y]

PE,:

Project emissions [t CO2/y]

3.6.7. Data and Parameters Fixed Ex-ante

Parameter

Description of data

Source

EFelec

COz2 emission factor of electricity or a
captive generator.
In the case of grid: 0.508 tCO2/MWh

In the case of captive power plant (diesel):

0.8 tCO2/MWh

In the case of grid
(Combined margin emission
factor for Philippine) IGES's
List of Grid Emission
Factors)).

In the case of diesel captive
power plant (Table I.F.1,
Small Scale CDM
Methodology: AMS I.F.
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ver.2).

4. Points for JCM project implementation

The following points need to be determined to implement a model project. These are also
seen as challeneges to realize JCM model projects.

e Determination of a representative project participant early

e Confirmation of local participants an their decision

e Conclusion of international consortium agreement

e Confirmation of the budget adjustment of local participants

e Financing plan

e  Profitability analysis

e Project schedule

e Confirmation of law, regulations and licenses.

5. Future prospects

5.1. Expansion of JCM project

JCM model project supports initial investment cost and contribute to COz reduction.
However, recognition of JCM is insufficient in Philippines. Therefore, it is important to
introduce technologies to potential counterparts such as industrial parks, hotels,
hospitals, schools, and public buildings with huge energy consumption. Introduction to

successful JCM model projects into an overall country is a key challenge forward.

5.2 Populirize JCM

JCM scheme has been evolved into a win-win scheme which requires various players
participation and open to different business models such as ESCO, lease and PPP.
Therefore, it is important to activate industrial association groups to encourage their

members to benefit from JCM through applicable business models.
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