A. Title of the methodology

JCM_ID AMO10_ver6+:602.0
Sectoral scope: 03

Joint Crediting Mechanism Approved Methodology ID_AMO010

“Introducing double-bundle modular electric heat pumps to a new building”

Introducing double-bundle modular electric heat pumps to a new building, version +:62.0

B. Terms and definitions

Terms

Definitions

HP)

Double-bundle modular

electric heat pump (modular

A double-bundle water-to-water type modular heat pump is
a modular heat pump system where heating/cooling energy
is simultaneously generated. The modular HP is composed
of one or multiple module units, which can operate
individually, by having different combinations of modules,
or altogether by a master control. Run by electricity, the
modular HPs in this methodology are also equipped with
power optimization devices (e.g. inverters) to minimize the

electricity consumption of motors.

Packaged air conditioner

Packaged air conditioner is one of the types of air
conditioner (A/C) system which consists of factory-
assembled A/C unit. It is used for the cooling capacity in

between 20 and 140 kW per unit.

C. Summary of the methodology

Items Summary
GHG emission reduction | The project contributes to GHG emission reductions at a new
measures building, by reducing electricity and oil consumption with (an)
efficient modular HP(s).
Calculation of reference | Reference emissions are GHG emissions from electricity and

emissions

oil consumption by the reference equipment for the generation

of hot and chilled water. They are calculated by the amount of

hot and chilled water utilized by the project building,
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efficiencies of the reference equipment and CO» emission factor
of fuel and electricity which are consumed by the reference
equipment. Default values from CDM methodological tool and

National Standard of Indonesia (SNI) are used for the

efficiencies.

Calculation  of  project | Project emissions are calculated based on the monitored

emissions electricity consumption by the modular HP(s), other chilled
water generating equipment and the auxiliary equipment and
the monitored oil consumption by the project.

Monitoring parameters +  Quantity of heating energy utilized by the project building

Quantity of cooling energy utilized by the project building
Oil consumed by the project

Electricity consumed by the modular HP

Electricity consumed by auxiliary electric equipment of
the modular HP

Electricity consumed by other chilled water generating
equipment

Electricity consumed by auxiliary electric equipment of

the other chilled water generating equipment

D. Eligibility criteria

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

Criterion 1

A project introduces (a) modular HP(s) to a new building. The total cooling
capacity of the modular HP(s) is altogether less than 176 kW or 600,000
BTU/hr.

Criterion 2

The modular HP(s) introduced under the project has its technical capability to
produce outgoing hot water higher than or equal to 70 degrees Celsius. The

value can be checked against specifications from an equipment supplier.

Criterion 3

In addition to the modular HP(s) installed for project, oil-fired hot water
generating equipment(s) and/or electric-run chilled water generating
equipment(s) may be installed and operated to supply hot and/or chilled water
to the project building. In such cases, the capacity of these additional
equipment to generate hot and/or chilled water is less than or equal to half of
the heating capacity and/or the cooling capacity of the modular HP(s),

respectively.

Criterion 4

A plan for not releasing refrigerant used for the modular HP(s) is prepared, if
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Sectoral scope: 03

the refrigerant contains CFCs, HFCs, or HCFCs.

E. Emission Sources and GHG types

Reference emissions

Emission sources GHG types
Electricity consumption by chilled water generating equipment CO;
Oil consumption by hot water generating equipment CO;

Project emissions

Emission sources GHG types
Electricity consumption by modular HPs CO;
Electricity consumption by auxiliary equipment of modular HPs (e.g. CO;

air handling unit, fan coil unit, and pump)

Electricity consumption by other chilled water generating equipment CO;

Electricity consumption by auxiliary electric equipment of the other CO;

chilled water generating equipment

Oil consumption by the project CO,

F. Establishment and calculation of reference emissions

F.1. Establishment of reference emissions

This methodology applies only to a new building which uses both hot and chilled water.

Reference emissions are calculated from the monitored quantity of heating and cooling energy
utilized by the project building during the project multiplied by the efficiencies of the reference
equipments (oil-fired boiler and packaged A/C) and the individual emission factors for
electricity and oil which are consumed by the reference equipment. For the efficiencies, default

values from CDM methodological tool and SNI are used.

This methodology ensures a net emission reduction by following reasons:

(1) The reference emissions use conservatively-set default efficiencies for the oil-fired boiler
(90%) and the packaged A/C (COP 3.70). They are derived from CDM methodological tool
and SNI respectively; and
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(i1) The hot and chilled water generated by modular HP(s) is to be utilized within the project
building. It can also be utilized in other buildings nearby. The methodology takes into account
only the project emissions related to the amount of water supplied to other buildings and not

the reference emissions.

F.2. Calculation of reference emissions

The reference emissions are calculated using one of the approaches shown below, depending

on the measurement instruments installed in the project:

Approach 1: Where heating and cooling energy is measured by a calorimeter and is expressed

in terms of energy utilized by the equipments;

RE, =(Qenp / 1ren )* EFgen +(Qpyep / Mrge  3:6) X EFyee

Where

QPJh,p = ZZQPJMI
QPJc,p :ZZQPJC,M
j ot

RE, Reference emissions during the period p [tCO-/p]

Orinp Quantity of heating energy utilized by the project building during the period
p [GIlp]

Oricp Quantity of cooling energy utilized by the project building during the period
p [G/p]

RE Efficiency of the reference equipment for heating energy generation [-]

NREc Efficiency of the reference equipment for cooling energy generation [-]

EFren CO; emission factor for the oil consumed by the reference equipment for

heating energy generation [tCO2/GJ]

EFeec CO; emission factor for the electricity consumed by the project [tCO,/MWh]
3.6 Conversion factor from GJ to MWh
Opini Quantity of heating energy utilized by equipment 7 in the project building

between time #-1 and time ¢ [GJ]

Orreit Quantity of cooling energy utilized by equipment j in the project building
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Where

mpjh,it

mPJc,j,t

Th—O, it

Tho1is

T c-0,j,t

Tc—I,j,l

Approach 2: Where heating and cooling energy is calculated by monitored values of

temperature and quantity of hot / chilled water utilized by the equipments:

RE, =(Qenp / 1ren )* EFgen +(Qpye p / Mree  3:6) X EF e

Qpanp = Z Z Meghie X (Thaie = Thoie) XC pxp %107
Pt

QPJc,p :Z Z Mpye,jr X (Tc—o,j,t _Tc—l,j,t) X Cp xp x10°°
Tt

between time #-1 and time ¢ [GJ]
Number of time period [-]
Number of equipment utilizing the hot water

Number of equipment utilizing the chilled water for A/C

Quantity of hot water utilized by the equipment i in the project building
between time ¢-1 and time ¢ [m’]

Quantity of chilled water utilized by the equipment j in the project building
between time ¢-1 and time ¢ [m’]

Inlet temperature of the feed water for hot water to be utilized by the
equipment 7 at time ¢ [degree Celsius]

Outlet temperature of the hot water utilized by the equipment 7 at time ¢
[degree Celsius]

Inlet temperature of the feed water for chilled water to be utilized by the
equipment ; at time ¢ [degree Celsius]

Outlet temperature of the chilled water utilized by the equipment ; at time ¢
[degree Celsius]

Specific heat capacity of water [MJ/tonne- degree Celsius]

Density of water [tonne /m?]

Number of time period [-]

Number of equipment utilizing the hot water

Number of equipment utilizing the chilled water for A/C

G. Calculation of project emissions

Project emissions are from the electricity consumed by modular HPs, other electric-run chilled
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water generating equipment and their auxiliary equipment (e.g. air handling unit, fan coil unit,
pump, etc.) installed by the project, and oil consumption by oil-fired hot water generating

equipment to supplement hot water demand, which can be calculated as below:

PE, =(ECy,; , xEFy. ) +(FCp, , xEF¢)

elec

PE, Project emissions during the period p [tCO./p]

ECpyp Electricity consumed by the project during the period p [MWh/p]

EF eiec CO:; emission factor for the electricity consumed by the project
[tCO/MWh]

FCpyp Oil consumed by the project during the period p [kL/p]

EFfer CO:; emission factor for the oil consumed by the project [tCO»/kL]

ECPJ,p = Z(ECHP,m,p + ECHP_aux,m,p) + Z(Ecother,n,p + ECother_aux,n,p)

m

ECrtpm,p Electricity consumed by the modular HP m operated during the period p
[MWh/p]

ECup auxmp  Electricity consumed by auxiliary electric equipment for the modular HP m
during the period p [MWh/p]

EComernp Electricity consumed by other chilled water generating equipment » operated
during the period p [MWh/p]

ECouer auxnp | Electricity consumed by auxiliary electric equipment for other chilled water
generating equipments # during the period p [MWh/p]

‘m’ Number of modular HP

n' Number of other chilled water generating equipment

H. Calculation of emissions reductions

Emission reductions are calculated as below:

ER, =RE, - PE,

ER, Emission reductions during the period p [tCO-/p]
RE, Reference emissions during the period p [tCO./p]
PE, Project emissions during the period p [tCO./p]
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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

HREh

Efficiency of the reference equipment for heating

energy generation

A default value: 90% (new-eil-Qil fired boiler)

Default value in the
methodology (from the
CDM methodological

tool "Determining the

baseline efficiency of

thermal or electric

energy generation

systems,
Version03.0Feel-to—

! oo the basels
cfticiency of thermal or -
eleetrie-energy—

ver01).

HREc

Efficiency of the reference equipment for cooling

energy generation

Default value for packaged A/C:

SNI 6390:2011

A/C type
Packaged A/C

COP
3.70

Default value in the
methodology (from the
latest National Standard
of Indonesia SNI 6390
available at the time of

validation).

EFren

CO; emission factor for the oil which is consumed

by the reference equipment for heating energy
generation [tCO2/GJ]

When a hot water generating equipment other than
modular HP is installed on a premise of a new
project building, the oil used in that equipment is
considered to be the oil of the reference

equipment.

In the order of
preference:

a) values provided by the
fuel supplier;

b) measurement by the
project participants;

¢) regional or national
default values;

d) IPCC default values
provided in table 1.4 of
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When any hot water generating equipment other
than modular HP is not installed on a premise of a
new project building, the lower CO, emission
factor for either diesel oil or MFO, commonly
used in Indonesia, available from one of the
sources stated in this table at the time of validation

is applied in a conservative manner.

Ch.1 Vol.2 of 2006 IPCC
Guidelines on National
GHG Inventories. Lower

value is applied.

G, Specific heat capacity of water
4.186MJ/tonne-degree Celsius
p Density of water
1 tonne/m’
EF eiec CO; emission factor for the electricity consumed [Grid Electricity]
by the project and the reference equipment. The data is sourced from
“Emission Factors of
When the project equipment consumes only grid Electricity
electricity or captive electricity, the project Interconnection
participant applies the CO, emission factor Systems”, National
respectively. Committee on Clean
When the project equipment may consume both Development
grid electricity and captive electricity, the project | Mechanism (Indonesian
participant applies the CO, emission factor with DNA for CDM), based
lower value. on data obtained by
Directorate General of
[CO; emission factor] Electricity, Ministry of
For grid electricity: The most recent value Energy and Mineral
available from the source stated in this table at the | Resources, Indonesia,
time of validation unless otherwise
For captive electricity: 0.8* [tCO,/MWh] instructed by the Joint
*The most recent value available from CDM Committee.
approved small scale methodology AMS-1.A at the
time of validation is applied. [Captive Electricity]
CDM approved small
scale methodology AMS-
LA
EFjel CO; emission factor for the oil consumed by the In the order of

project [tCO»/kL]

preference:
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a) values provided by the
fuel supplier;

b) measurement by the
project participants;

¢) regional or national
default values;

d) IPCC default values
provided in table 1.4 of
Ch.1 Vol.2 of 2006 IPCC
Guidelines on National
GHG Inventories. Lower

value is applied.

History of the document

Initial approval.

Version Date Contents revised
02.0 TBD TBD
01.0 6 August 2015 Electronic decision by the Joint Committee
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Monitoring Plan Sheet (Input Sheet) [Attachment to Project Design Document]

Monitoring Spreadsheet: JCM_ID_AMO010_ver81+002.0
Reference Number:

Table 1: Parameters to be monitored ex post

(@)

Morjltorlng Parameters
point No.

(1)

(b)

Q PJh,p

©)

Description of data

Quantity of heating
energy utilized by the
project building during
the period p

(d)
Estimated
Values

(e)
Units

GJ/lp

(f)

Monitoring Source of

option

Option C

9)

data

monitored
data

(h)
Measurement methods and procedures

Quantity of heating energy utilized by the project building is
determined either by (1) a calorimeter or (2) calculation results using a
set of different monitored data.

In case a calibration certificate issued by an entity accredited under
ISO/IEC 17025 or any other accreditation standards conforming to
ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such
monitoring equipment is required to be calibrated.

[Approach 1 using a calorimeter]
The calorimeter measures the heating value cumulatively for each
equipment.

QPJh,p = Z ZQPJh it

[Approach 2 applying calculation results of monitored data]
Following formula from the methodology is applied:

)xCpxpx107

h-0,i,t

Q PI . p Z z M o i X (Th—l,i,t -
i t

Where,

MpJnit :Quantity of hot water utilized by the equipment i in the project
building between time t-1 and time t

Tho,t - Outlet temperature of the hot water at time t

Thait :Inlet temperature of the feed water for hot water at time t

Mpjnit IS Measured with a flow meter while Ty, 4;, and T,y ;; are
measured with thermometers.

0)
Monitoring
frequency

[Approach 1]
Monitored
continuously
and recorded
at least
monthly

[Approach 2]
Monitored at
t interval (at
least hourly
basis) and
recorded at
least daily

)]
Other
comments




Quantity of cooling

Quantity of cooling energy utilized by the project building is determined
either by (1) a calorimeter or (2) calculation results using a set of
different monitored data.

'In case a calibration certificate issued by an entity accredited under
ISO/IEC 17025 or any other accreditation standards conforming to
ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such
monitoring equipment is required to calibrate.

[Approach 1 using a calorimeter]
The calorimeter measures the heating value cumulatively for each
equipment.

QPJc,p :ZZQPJc,j,t
it

[Approach 1]
Monitored
continuously
and recorded
at least
monthly

@ Qracp energy utilized by the GJlp Option C monitored [Approach 2 applying calculation results of monitored data]
project building during data  |Following formula from the methodology is applied:
the period p
Qe , =3 > m o ox (T =T . )xC _xpx10 -
[Approach 2]
Where, . . . i . Monitored at
Mpyc,i+ :Quantity of chilled water utilized by the equipment i in the t interval (at
project building between time t-1 and time t least hourly
Tho,t - Inlet temperature of the feed water for chilled water at time t basis) and
Thait - Outlet temperature of the chilled water at time t recorded at
least daily
Mpycit IS measured with a flow meter while Ty o;; and Ty, ;; are
measured with thermometers.
[Option B]
Recorded from invoices provided by the fuel supplier.
Invoice
from fuel |[Option C]
: supplier |Measured with a flow meter, calibrated according to the national
Oil consumed by the . . .
3) FCpyp project during the KL/p Opthn B or | for Option |regulation. Recorded
: period p Option C B or o 3 _ _ _ Monthly
monitored |In case a calibration certificate issued by an entity accredited under
data for [ISO/IEC 17025 or any other accreditation standards conforming to
Option C [ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such
monitoring equipment is required to calibrate.
'‘Measured with an electric meter. In case a calibration certificate
. issued by an entity accredited under ISO/IEC 17025 or any other )
Electricity consumed _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |[Monitored
(4) EC tpmp ggé?:t:jogxrl;rgﬂsem MWh/p | Option C moggged 17025-2006 is not provided, such monitoring equipment is required to ;ﬂztlrr:::?)l;;gd

period p

calibrate.

Data are recorded at least once a month.

monthly




o Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other _
by auxiliary electric . accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |Monitored
(5) EC p_auxmp equipment for the MWh/p | Option C monitored |17025-2006 is not provided, such monitoring equipment is required to |Continuously
modular HP m data |.jlibrate. and recorded
operated during the monthly
period p Data are recorded at least once a month.
Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other )
by other chilled water _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |Monitored
(6) EC omernp |g€NETating equipment MWh/p | Option C mogltored 17025-2006 is not provided, such monitoring equipment is required to |continuously
n operated during the ata|calibrate. and recorded
period p monthly
Data are recorded at least once a month.
o Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other _
by auxiliary electric _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |[Monitored
@) EC other_avcnp equipment for the other MWh/p | Option C monitored | 17025-2006 is not provided, such monitoring equipment is required to |continuously
chilled water data |.alibrate. and recorded
generating equipment monthly
n during the period p Data are recorded at least once a month.

Table 2: Project-specific

(@)

Parameters

©)

Description of data

Efficiency of the reference equipment

parameters to be fixed ex ante

(c)
Estimated
Values

(©))
Units

(e)
Source of data

Default value in the methodology (from the CDM methodological tool "FeeHe-determine-the

(f)

Other comments

N ren B eatnglenelnyloeeration 0.90 | dimensionless | baseline-efficiency-of thermal-or-electricenergy-generation-systemsDetermining the baseline
efficiency of thermal or electric energy generation systems, Ver03.0"-ver01).
Efficiency of the reference equipment _ _ Default value in the methodology (from the latest National Standard of Indonesia SNI 6390
M Rec for cooling energy generation ELHY) | Gmeneta s available at the time of validation).
When a hot water generating equipment other than modular HP is installed on a premise of a
new project building, the oil used in the existing equipment is considered to be the oil of the
reference equipment.
When any hot water generating equipment other than modular HP is not installed on a premise
of a new project building, the lower CO2 emission factor for either diesel oil or MFO, commonly
CO, emission factor for the oil used in Indonesia, available from one of the sources stated in this table at the time of validation
EF ren consumed by the reference equipment tCO,/GJ |[is applied in a conservative manner.
for heating energy generation
In the order of preference:
a) values provided by the fuel supplier;
b) measurement by the project participants;
¢) regional or national default values;
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National
GHG Inventories. Lower value is applied.
MJ/tonne-
Cp Specific heat capacity of water 4.186 | degree

Celsius




I3 Density of water tonne/m?®
CO, emission factor for the electricity
consumed by the project and the
reference equipment
When the project equipment
consumes only grid electricity or
captive electricity, the project
participant applies the CO, emission
factor respectively. [EF,]
When the project equipment may gt e . : . Nk
consume both grid electricity and The dqta is sourced from “Emission Factors_ of Electr|C|t¥ Interconnection Systems”, National
captive electricity, the project Com_mlttee on_CIean Development Mechgmsm (_In_doneS|an DNA for CD_M), based on data
EF,.. participant applies the CO, emission {CO,/MWh obtamed_ by Directorate Qengral of Electricity, Ml.nlstry of E_nergy and Mineral Resources,
. Indonesia, unless otherwise instructed by the Joint Committee.
factor with lower value.
P [EFcaptive]
[CO, ?mISSIOn. fgctor] CDM approved small scale methodology AMS-I.A
For grid electricity: The most recent
value available from the source stated
in this table at the time of validation
For captive electricity: 0.8*
[tCO,/MWNh]
*The most recent value available from
CDM approved small scale
methodology AMS-1.A at the time of
validation is applied.
In the order of preference:
a) values provided by the fuel supplier;
CO, emission factor for the oil b) measurement by the project participants;
EF el . tCO,/kL ) . .
consumed by the project c) regional or national default values;
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National
GHG Inventories. Lower value is applied.

Table3: Ex-ante estimation of CO, emission reductions

CO, emission reductions Units

0 |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

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)




Monitoring Spreadsheet: JCM_ID_AMO010_ver84+:6802.0
Reference Number:

Monitoring Plan Sheet (Calculation Process Sheet) [Attachment to Project Design Document]

a allo Ol € O <10 O e pe A - Para ele
Emission reductions during the period p N/A 0.00 [tCO,/p ER,
ele ed dela a e e
Efficiency of the reference equipment for heating energy
generation N/A 0.90 |- NReh
EﬁlClengy of the reference equipment for cooling energy N/A 370 |- Nres
generation
a allo O erere e e O
Reference emissions during the period p N/A 0.00 |tCO,/p RE,
Quantity of heating energy utilized by the project building
during the period p N/A 0.00 |GJly Qpanp
Quantity of cooling energy utilized by the project building
during the period p N/A 0.00 |GJry Qpicp
Efficiency of the reference equipment for heating energy
generation N/A 8D = R
EﬁlClengy of the reference equipment for cooling energy N/A 370 |- Nres
generation
COz_ emission factqr for the oil consumed by the reference oil 0.00 |tCO,/GJ EF e
equipment for heating energy generation
CO? emission factor for the electricity consumed by the Electricity _ |tcomwh EF,..
project
4 a allo O e Proje e O
Project emissions during the period p N/A 0.00 |tCO,/p PE,
Electricity consumed by the project during the period p Electricity 0.00 [MWh/p ECryp
:r\:?ni:IIIDDIUII 1A4CLOUT 1O U1E CieCUICIty CUTISUITIeu Uy Ui N/A 0000 tCOZ/MWh EFe|ec
Oil consumed by the project during the period p Qil 0.00 |kL/p FCrip
CO, emission factor for the oil consumed by the project N/A 0.00 [tCO,/kL EFiel
EIectrlc_lty consumed by the modular HP m operated during Electricity 0.00 |MWh/p ECrpump
the period p
Electricity consumed by auxiliary electric equipment for the -
modular HP m during the period p Electricity QHEID Letde ECup_auxmp
Electricity consumed by other chilled water generating -
equipment n operated during the period p Electricity 0.00 |MWh/p ECoternp
Electricity consumed by auxiliary electric equipment for the
other chilled water generating equipment n during the period| Electricity 0.00 [MWh/p ECother_auxnp
p
[List of Default Values]
Efficiency of the reference equipment for heating
ener i 0.90 - NRren
gy generation
Efficiency of the reference equipment for cooling
ener i 3.70 s Nrec
gy generation
Specific heat capacity of water 4.186 - Cp
Density of water 1 - p
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Monitoring Structure Sheet [Attachment to Project Design Document]
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Monitoring Spreadsheet: JCM_ID_AMO010_ver84:802.0
Reference Number:

Monitoring Report Sheet (Input Sheet) [For Verification]

Table 1: Parameters monitored ex post

(@) ©) ©) () (e) (f) (9) (h) (i) () )

Monitoring Monitoring Parameters Monitored : Monitoring Source of Monitoring Other

Description of data Units ) Measurement methods and procedures
Values option data frequency |comments

Quantity of heating energy utilized by the project building is
determined either by (1) a calorimeter or (2) calculation results using a
set of different monitored data.

In case a calibration certificate issued by an entity accredited under
ISO/IEC 17025 or any other accreditation standards conforming to [Approach 1]

period point No.

ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such Monitored
monitoring equipment is required to be calibrated. continuously
and recorded

[Approach 1 using a calorimeter] at least
The calorimeter measures the heating value cumulatively for each monthly
equipment.

Quantity of heating Qenp = Z tZQPJh "

energy utilized by the . monitored

(1) Qeanp project building during Cllfy Option € data |[Approach 2 applying calculation results of monitored data]
the period p Following formula from the methodology is applied:

Q P L p Z Z m i = (Th—l‘i‘t - Th—U.i.t) x C pxp x 10 [Approach 2]
P Monitored at

Where, t interval (at
Mpynit -Quantity of hot water utilized by the equipment i in the project | least hourly
building between time t-1 and timet basis) and
Th.o,it : Outlet temperature of the hot water at time t recorded at
Th.1i; [Inlet temperature of the feed water for hot water at time t least daily

Mpynit IS measured with a flow meter while Ty and T, are
measured with thermometers.




Quantity of cooling

Quantity of cooling energy utilized by the project building is

determined either by (1) a calorimeter or (2) calculation results using a

set of different monitored data.

'In case a calibration certificate issued by an entity accredited under
ISO/IEC 17025 or any other accreditation standards conforming to
ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such
monitoring equipment is required to calibrate.

[Approach 1 using a calorimeter]
The calorimeter measures the heating value cumulatively for each
equipment.

QPJc P :Z Z QPJC Jdt

[Approach 1]
Monitored
continuously
and recorded
at least
monthly

2) Qpacp  |CNEM9Y utilized by the GJlp Option C monitored [Approach 2 applying calculation results of monitored data]
project building during data  |Following formula from the methodology is applied:
the period p
Qe p =2 2 Mo 50T g0 =T, )xC ,xp x10 7
[Approach 2]
Where, Monitored at
Mpye,it -Quantity of chilled water utilized by the equipment i in the t interval (at
project building between time t-1 and time t least hourly
Tho,it - Inlet temperature of the feed water for chilled water at time t basis) and
Th-1it - Outlet temperature of the chilled water at time t recorded at
least daily
Mpye.it IS Measured with a flow meter while Ty and Ty, are
measured with thermometers.
[Option B]
Recorded from invoices provided by the fuel supplier.
Invoice
from fuel |[Option C]
Oil consumed by the _ suppli_er Measured with a flow meter, calibrated according to the national
3) FCpyp project during the KL/p Opthn B or | for Option |regulation. Recorded
: period p Option C B_or Monthly
monitored |In case a calibration certificate issued by an entity accredited under
data for [ISO/IEC 17025 or any other accreditation standards conforming to
Option C [ISO/IEC 17025 such as SNI-19-17025-2006 is not provided, such
monitoring equipment is required to calibrate.
‘Measured with an electric meter. In case a calibration certificate
. issued by an entity accredited under ISO/IEC 17025 or any other )
Electricity consumed _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |Monitored
@) EC tpmp 2gé?aet$°§3rlié:];":§em MWh/p | Option C mog:;red 17025-2006 is not provided, such monitoring equipment is required to :r)wgtlrr:el::zlrjdsgd

period p

calibrate.

Data are recorded at least once a month.

monthly




o Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other _
by auxiliary electric _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19-|Monitored
) EC e auxmp equipment for the MWh/p | Option C monitored | 170252006 is not provided, such monitoring equipment is required to |COntinuously
=P Imodular HP m data  |.glibrate. and recorded
operated during the monthly
period p Data are recorded at least once a month.
Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other Monitored
by other chilled water _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19-|Monitore
(6) EC omernp  |g€NETating equipment MWh/p | Option C mog:;red 17025-2006 is not provided, such monitoring equipment is required to Z?}g“gi‘;‘:;gd
n operated during the calibrate.
period p monthly
Data are recorded at least once a month.
o Measured with an electric meter. In case a calibration certificate
Electricity consumed issued by an entity accredited under ISO/IEC 17025 or any other _
by auxiliary electric _ accreditation standards conforming to ISO/IEC 17025 such as SNI-19- |Monitored
@) EC other_auxnp equipment for the other MWh/p | Option C monitored | 170252006 is not provided, such monitoring equipment is required to |COntinuously
= chilled water data |.glibrate. and recorded
generating equipment monthly
n during the period p Data are recorded at least once a month.

Table 2: Project-specific parameters fixed ex ante

(a) Q) () ©) ©) (f)
Parameters Description of data E?/t;rlr;aetsd Units Source of data Other comments
- . Default value in the methodology (from the CDM methodological tool "FeeHe-determine-the
Efficiency of the reference equipment _ _ : . . . o .
N Ren e = e 0.90 | dimensionless |baseline-efficieney-of thermal-erelectric-energy-generation-systemsDetermining the baseline
efficiency of thermal or electric energy generation systems, Ver03.0";-ver-01).
Efficiency of the reference equipment _ _ Default value in the methodology (from the latest National Standard of Indonesia SNI 6390
N REc . . 3.70 | dimensionless . . g
for cooling energy generation available at the time of validation).
When a hot water generating equipment other than modular HP is installed on a premise of a
new project building, the oil used in the existing equipment is considered to be the oil of the
reference equipment.
When any hot water generating equipment other than modular HP is not installed on a premise
of a new project building, the lower CO2 emission factor for either diesel oil or MFO, commonly
CO, emission factor for the oil used in Indonesia, available from one of the sources stated in this table at the time of
EF ren consumed by the reference equipment 0.000 | tCO,/GJ |validation is applied in a conservative manner.
for heating energy generation
In the order of preference:
a) values provided by the fuel supplier;
b) measurement by the project participants;
c) regional or national default values;
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National
GHG Inventories. Lower value is applied.
MJ/tonne-
Cp Specific heat capacity of water 4.186 | degree
Celsius
0 Density of water 1| tonne/m?




CO, emission factor for the electricity
consumed by the project and the
reference equipment
When the project equipment
consumes only grid electricity or
captive electricity, the project
participant applies the CO, emission
factor respectively. :
: _ EFgrid]
When the project equipment ma [
consume bpotr{ grid ZI egtri ity an g The data is sourced from “Emission Factors of Electricity Interconnection Systems”, National
captive electricity, the project Committee on Clean Development Mechanism (Indonesian DNA for CDM), based on data
EF .. participant applies the CO, emission 0.000/ tCO,/MWh obtamed_ by Directorate G_en(_eral of Electricity, Ml_nlstry of Energy and Mineral Resources,
. Indonesia, unless otherwise instructed by the Joint Committee.
factor with lower value.
. [EFcaptive]
1500 gmlssmrT f_actor] CDM approved small scale methodology AMS-I.A
For grid electricity: The most recent
value available from the source stated
in this table at the time of validation
For captive electricity: 0.8*
[tCO,/MWNh]
*The most recent value available from
CDM approved small scale
methodology AMS-1.A at the time of
validation is applied.
In the order of preference:
a) values provided by the fuel supplier;
EF 1 CO, emission factor fpr the oil 0.000| tCO,KL b) measurement by the project partlc_lpants;
consumed by the project c) regional or national default values;
d) IPCC default values provided in table 1.4 of Ch.1 Vol.2 of 2006 IPCC Guidelines on National
GHG Inventories. Lower value is applied.
Table3: Ex-post calculation of CO, emission reductions
Monitoring Period CO, emission reductions Units
0 |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
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)




Monitoring Spreadsheet: JCM_ID_AMO010_ver84+:6802.0
Reference Number:

Monitoring Report Sheet (Calculation Process Sheet) [For Verification]

a allo Ol € O <10 O e pe A - Para ele
Emission reductions during the period p N/A 0.00 [tCO,/p ER,
ele ed dela a e e
Efficiency of the reference equipment for heating energy
generation N/A 0.90 |- NReh
EﬁlClengy of the reference equipment for cooling energy N/A 370 |- Nres
generation
a allo O erere e e O
Reference emissions during the period p N/A 0.00 |tCO,/p RE,
Quantity of heating energy utilized by the project building
during the period p N/A 0.00 |GJly Qpanp
Quantity of cooling energy utilized by the project building
during the period p N/A 0.00 |GJry Qpicp
Efficiency of the reference equipment for heating energy
generation N/A 8D = R
EﬁlClengy of the reference equipment for cooling energy N/A 370 |- Nres
generation
COz_ emission factqr for the oil consumed by the reference oil 0.00 |tCO,/GJ EF e
equipment for heating energy generation
CO? emission factor for the electricity consumed by the Electricity _ |tcomwh EF,..
project
4 a allo O e Proje e O
Project emissions during the period p N/A 0.00 |tCO,/p PE,
Electricity consumed by the project during the period p Electricity 0.00 [MWh/p ECryp
:r\:?ni:IIIDDIUII 1A4CLOUT 1O U1E CieCUICIty CUTISUITIeu Uy Ui N/A 0000 tCOZ/MWh EFe|ec
Oil consumed by the project during the period p Qil 0.00 |kL/p FCrip
CO, emission factor for the oil consumed by the project N/A 0.00 [tCO,/kL EFiel
EIectrlc_lty consumed by the modular HP m operated during Electricity 0.00 |MWh/p ECrpump
the period p
Electricity consumed by auxiliary electric equipment for the -
modular HP m during the period p Electricity QHEID Letde ECup_auxmp
Electricity consumed by other chilled water generating -
equipment n operated during the period p Electricity 0.00 |MWh/p ECoternp
Electricity consumed by auxiliary electric equipment for the
other chilled water generating equipment n during the period| Electricity 0.00 [MWh/p ECother_auxnp
p
[List of Default Values]
Efficiency of the reference equipment for heating
ener i 0.90 - NRren
gy generation
Efficiency of the reference equipment for cooling
ener i 3.70 s Nrec
gy generation
Specific heat capacity of water 4.186 - Cp
Density of water 1 - p




