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Introduction

The following table describes the key elements of the methodology:

Table 1. Methodology key elements

Typical projects Project activities implementing energy efficiency- measures
and/orfuel switching in new or existing building units
(residential, commercial, and/or institutional building units).
Examples ofthe measures include efficient appliances,
efficient thermal envelope, efficient lighting systems, efficient
heating, ventilation and air conditioning (HVAC) systems,
passive solardesign, optimal shading, building energy
management systems (BEMS), intelligentenergymetering and
switch to less carbon intensive fuel

Type of GHG emissions Energy efficiency.
mitigation action Electricity and/or fuel savings through energy efficiency
improvement. Use of less-carbon-intensive fuel

Scope, applicability, and entry into force

Scope

The scope of this methodology includes project activities that implement energy
efficiencymeasures and/or fuel switching in new or existing buildings.

Applicability

This methodology applies to project activities that implement energy efficiency measures
and/or fuel switching in new or existing building units (residential, commercial, and/or
institutional building units whose detailed categories are as defined in appendix 1).
Examples of the measures include efficient appliances, efficient thermal envelope,
efficient lighting systems, efficient heating, ventilation and air conditioning (HVAC)
systems,! passive solar design, optimal shading, building energy management systems
(BEMS), ? intelligent energy metering, and fuel switching,excluding switching to
biomass.3Project proponents should clearly describe in the PDD whether a proposed
project activity involves the construction of new buildings, retrofitting existing one or the

1 HVAC (Heating, Ventilation and Air Conditioning) systems include filtration and, where required by the
climate, humidification and dehumidification as well as heating and cooling.

2 BEMSs (Building Energy Management Systems)are control systems for individual buildings or groups
of buildings that use computers and distributed microprocessors for monitoring, data storage,
controlling and communication.

3 The use of biogas/biomass could lead to methane emissions and leakage emissions, for example due
to diversion of biomass from other uses to the project. These emission sources are not accounted for in
the emission reductions calculation of the current version of this methodology. Thus, the use of
biogas/biomass is excluded.
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combination of both (construction new and retrofitting existing buildings) and which are
the measures to be implemented under the project activity.

4. The methodology is applicable under the following conditions:

(@)

(b)

(€)

(d)

(e)

(f)

9

(h)

Building units eligible for applying the methodology should belong to residential,
commercial and institutional categories as defined in appendix 1;*

The sources of emissions eligible under the methodology are those including
consumption of electricity, fossil fuel, and chilled water as well as leakage of
refrigerant used in the building units;®

None of the project building units, that are used for the calculation of project
emissions, and chilled/hot water systems, that supply water to the project building
units, is fed electrical or thermal energy by biogas systems. This condition is to
be verified both ex ante (BIOGp;ex-ante) and ex post (BIOGp.y);

None of the project building units, that are used for the calculation of project
emissions, and chilled/hot water systems, that supply water to the project building
units, is fed electrical or thermal energy by biomass. This condition only concerns
biomass-fired boilers, and excludes smaller appliances where only an
insignificant amount of biomass is burned (e.g. barbecue pits). It is to be verified
both ex ante (BIOMp; ex-ante) and ex post (BIOMe;y);

None of the project building units, used for the calculation of project emissions,
and chilled/hot water systems, supplying water to the project building units, is
supplied electrical or thermal energy by cogeneration systems. This condition is
to be verified both ex ante (COGENp; ex-ante) and ex post (COGENp;,);®

The difference between HDD/CDD between municipalities in which the project
building units are located should not be more than +/- 20 per cent;

None of the project building units used for the calculation of project emissions
use chlorofluorocarbon (CFC) as a refrigerant. This condition is to be verified
both ex ante (CFCpjex-ante) and ex post (CFCpyy);

None of the project building units used for the calculation of project emissions
claim CERs for emission reductions achieved by using efficient appliances being
credited in other project activities registered as CDM projects. The overlapping
use of the efficient appliances is to be verified both ex ante (OVERLpj ex-ante) and
ex post (OVERLe;y). If there is no CDM project receiving CERs from the use of
efficient appliances within the host country, this applicability condition is deemed
satisfied. Otherwise, a discount factor shall be applied to the energy consumption

4 If the project participants require other categories than the ones listed in appendix 1, a request for
revision of this methodology shall be made. Building units in other categories may be constructed as a
part of the project activity, but shall be excluded from the application of the methodology.

5 Other energy consumption sources can be added by submitting a request for revision of this

methodology.

6 The current version of this methodology does not calculate emissions from the use of heat supplied by
cogeneration systems. Thus, the use of cogeneration is excluded.
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(i)

0

(k)

()

of the project building units in order to avoid possible double-counting of emission
reductions;

All the project building units must comply with all applicable national energy
standards (e.g. building codes) in the project boundary, if they both exist and are
enforced. This condition is to be verified both ex ante (COMP&p; ex-ante) and ex post
(COMPPJ,y);

The renewable energy technologies that emit a material amount of GHG
emissions (e.g. geothermal power plants, reservoir-type hydro power plants) are
not allowed as a captive power source to project building units. However,
geothermal plants are allowed to provide steam for chilled/hot water systems;

The methodology is applicable if only fuel switching measures are implemented
in project building units;

When whole building computerised simulation tools are used to estimate
emission reductions, only those computerised simulation tools that have
successfully met the analytical verification and have a current empirical validation
requirements as defined in the International Energy Agency’s BESTEST’ protocol
shall be used with this methodology. In addition, project participants shall
demonstrate that the building energy simulations and related calibrations have
been performed by skilled operator(s) as demonstrated by having at least three
years of relevant experience and professional education and/or training.

In addition, the applicability conditions included in the tools referred to above apply.

Entry into force

The date of entry into force is the date of the publication of the EB 101 meeting report on
29 November 2018.

Applicability of sectoral scopes

For validation and verification of CDM projects and programme of activities by a
designated operational entity (DOE) using this methodology, application of sectoral
scope 03 is mandatory.

7 The Building Energy Simulation Test (BESTEST) is a methodology for testing computer models (as
implemented in software tools) using a combination of empirical validation, analytical verification and
comparative analysis techniques. eQUEST and EnergyPlus are two examples of computer
models/tools that have been certified per the BESTEST protocol. For more information for eQUEST
and other eligible computer models/tools, please refer to <http://doe2.com/DOE2/index.html> and
<http://appsl.eere.energy.gov/buildings/tools_directory/>.
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10.

3.1.

11.

12.
13.

Normative references

This baseline and monitoring methodology is based on the following proposed new
methodology:

(a) ‘NM0328: Energy efficiency and fuel switching measures in new buildings”,
prepared by Perspectives GmbH for Abu Dhabi Future Energy Company
(Masdar).

This methodology also refers to the latest approved versions of the following tools:

(a) “TOOLO7: Tool to calculate the emission factor for an electricity system”;

(b) “TOOLO03: Tool to calculate project or leakage CO, emissions from fossil fuel
combustion”;

(© “TOOLO5: Baseline, project and/or leakage emissions from electricity
consumption and monitoring of electricity generation”;

(d) “TOOL11: Assessment of the validity of the original/current baseline and update
of the baseline at the renewal of the crediting period”;

(e) “TOOLO1: Tool for the demonstration and assessment of additionality”;

() “TOOL10: Tool to determine the remaining lifetime of equipment”;

(9) “TOOL15: Upstream leakage emissions associated with fossil fuel use”;

(h) “TOOL31: Determination of standardized baselines for energy efficiency

measures in residential, commercial and institutional buildings”.

For more information regarding the proposed new methodologies and the tools as well
as their consideration by the Executive Board (hereinafter referred to as the Board) of
the clean development mechanism (CDM), please refer to
<http://cdm.unfccc.int/methodologies/PAmethodologies/approved>.

Selected approach from paragraph 48 of the CDM modalities and
procedures

The average emissions of similar project activities undertaken in the previous five years,
in similar social, economic, environmental and technological circumstances, and whose
performance is among the top 20 per cent of their category.

Definitions
The definitions contained in the Glossary of CDM terms shall apply.
For the purpose of this methodology, the following definitions apply:

(@) Building unit - distinct space in a building allotted to a specific user, which can
be either a tenant or owner. If a building has more than one tenant/owner,® a

8 A tenant/owner can be either an individual, or a group of individuals sharing the same building unit.
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(b)

(c)

(d)

(€)

(f)

(9)

(h)

(i)

()

building unit is defined as a subordinate structure of a building rented by one
tenant or used by an owner.® If a building is used by a single tenant/owner, the
building unit is equal to the entire building;°

Gross floor area (GFA) - area occupied by internal walls and partitions of a
building unit. If a building unit contains common service areas in its physical
boundary (meeting rooms, corridors, lift wells, plant and machinery, etc.), include
GFA of the common service areas. Otherwise, GFA of the common service areas
shall be excluded;

Residential building unit - a building unit used as one of the dwelling purposes
listed in appendix 1;

Commercial building unit — a building unit used for one of the activities focusing
on the exchange of goods and/or services for a profit listed in appendix 1;

Institutional building unit — a building unit used for one of the activities focusing
on not-for-profit services in the public's interest listed in appendix 1;

Chilled water system - comprises all components needed to provide the cooling
services by chilled water. It comprises one or several chillers plus ancillary
equipment such as pumps for circulating chilled water and the condensing water
and the fans to be used for circulating the cooling air in the condenser,
associated piping, and the fans used to facilitate cooling at the cooling tower;

Chilled water - water or water mixture that circulates through an evaporator unit,
where it is cooled by a refrigerant as the latter evaporates. The chilled water in
turn circulates to the applications that need to be cooled (e.g. space in buildings),
where it exchanges heat, and is re-circulated back to the evaporation unit;

Heating Degree days (HDD)! - heating degree days are a measure of how
much (in degrees), and for how long (in days), the outside air temperature was
below a certain level. They are commonly used in calculations relating to the
energy consumption required to heat buildings;

Cooling Degree Days (CDD)? - cooling degree days are a measure of how
much (in degrees), and for how long (in days), the outside air temperature was
above a certain level. They are commonly used in calculations relating to the
energy consumption required to cool buildings;

Hot water system - a hot water system comprises all components needed to
provide hot water. It consists of heat sources, water treatment apparatus, water

9 Residential building unit is an example. The term residential building unit refers to a single housing unit.
Namely, a single family home is one residential building unit while a building with ten apartments has
ten residential building units.

10 Schools are a typical example. As a school is normally occupied by an owner (e.g. municipality), the
entire school building, not each classroom, is considered as a building unit in this methodology.

11 <http://lwww.degreedays.net/#>.

12 <http://lwww.degreedays.net/#>.
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(k)

()

(m)

(n)

heaters, pipelines to transport the hot water, and devices to regulate and control
the water’s temperature;

B-settings refer to physical base properties of a building as below:

(i)

(ii)

Building envelope (e.g. dimensions and building geometry, location of
building surfaces such as windows, doors and skylights, orientation of
external surfaces, building shades and shading from nearby objects,
relative position of the building thermal zones);

Thermal properties (layer-by-layer description of the building materials

with their conductivity, specific heat and density);

T-settings refer to the tenancy-related characteristics of a building as below:

(i)

a.

Internal loads;

Occupancy or average number of people per time period (such as
population counts in weekdays, weekends and holidays,
assignments to thermal zones);

Lighting and equipment power density. Data collected may include
fixture counts, fixture types, nameplate data from lamps and
ballasts, 24-hour weekday, weekend and holiday schedule of
lighting use, characteristics of fixtures for estimating radiative and
connective heat flows, thermal zone assignments and diversity of
operations;

Internal load schedules and plug loads, including their counts,
nameplate data, usage schedules and diversity of operations;

Building operations reflecting occupant behaviour:
i Control temperatures;

ii.  Window opening;

iii. Other related schedules;

iv. Actual weather data;

v. Energy consumption (by fuel type) in the first 12 months of
building operation;

Municipality - a political unit, such as a city, town, or village, incorporated for
local self-government;

Administrative boundary - a limit or border of a geographic area under the
jurisdiction of some governmental entity.
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5.1.

14.

15.

16.

17.

Baseline methodology

Project boundary

The spatial extent of the project boundary encompasses the area covering all the project
and baseline building units. In addition, the spatial extent of the energy supply systems
that supply energy to the project and baseline building units is included in the project
boundary.

The spatial extent of an electricity system is as defined in the latest version of the
"TOOLO7: Tool to calculate the emission factor for an electricity system".

The spatial extent of a chilled/hot water system(s) encompasses:

(a) All thermal sources directly serving the chilled/hot water system(s). In the case of
geothermal heat extraction, the site of the geothermal heat extraction including
geothermal wells, re-injection wells, pumps, geothermal water storage tanks, etc.;

(b) All equipment including chillers, heating systems, pipes, sub-stations, pumps,
cooling towers, meters, transformers and control equipment used for the supply
of the energy service through chilled/hot water to users that are or will be
connected to the chilled/hot water system(s);

(© The electricity system to which the chilled/hot water system(s) is connected.

The greenhouse gases (GHGS) included in or excluded from the project boundary are
shown in Table 2.
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Table 2. Emission sources included in or excluded from the project boundary
Source Gas Incldude Justification/Explanation
Electricity CO2 Yes Main emission source
consumption in CH4 No Minor emission source
buildings N20 No Minor emission source
o CO2 Yes Main emission source
Fu_el consumption in CH4 No Minor emission source
buildings : —
N20 No Minor emission source
CO2 Yes Main emission source
If a chilled/hot water system(s) is
supplied heat by a geothermal
CH Yes plant(s), fugitive emissions of CHa
Chilled/hot water 4 and CO:2 from non-condensable
consumption in gases contained in geothermal
o | buildings steam shall be accounted for
% N20 No Minor emission source
@ Refrigerants Major emission source
m that are Yes
GHGs
All GHGs as defined by Annex A
of Kyoto Protocol shall be
considered, as per CODM
Modalities and Procedures.
However, if it is justified that the
Leakage of Refrigerants CDM project activity does not
refrigerant(s) in that are Yes result in an increase of such
buildings GHGs emissions and the project
emissions from the use of a
refrigerant(s) is omitted from the
calculation of the project
emissions, the source shall be
excluded
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5.2.
5.2.1.

18.

19.

20.

Source Gas Incldude Justification/Explanation
Electricity CO2 Yes Main emission source
consumption in CH4 No Minor emission source
buildings N20 No Minor emission source

o CO2 Yes Main emission source
Fu_el consumption in CH4 Yes Minor emission source
buildings : —
N20 No Minor emission source
CO2 Yes Main emission source
If a chilled/hot water system(s) is
> supplied heat by a geothermal
= plant(s), fugitive emissions of CHa
= . CHa Yes
© | Chilled/hot water and CO:2 from non-condensable
f consumption in gases contained in geothermal
ﬁi buildings steam shall be accounted for
09_ N20 No Minor emission source
Refrigerants Major emission source
that are Yes
GHGs
All GHGs as defined by Article 1,
paragraph 5 of the Convention
Leakage of a Refrigerants shall be considered. However, if it
refrigerant(s) in that are Yes is justified that the CDM project
buildings GHGs activity does not result in an
increase of such emissions, the
source may be excluded.

Identification of the baseline scenario and demonstration of additionality

Construction of new buildings

For new construction, two options are available to demonstrate additionality and identify
the baseline scenario depending on the chosen approaches to estimate baseline, project
emissions and emission reductions.

Option A. Under this option a benchmark approach is applied to establish the baseline
scenario using Option 1 and Option 2.1 in paragraph 29 are used to estimate baseline
and project emissions. The calculation of the benchmark is outlined in the section
“Baseline emissions” below. The baseline scenario for new construction is building units
constructed and then occupied in the last five years in circumstances similar to the
building units constructed and then occupied in the project activity, differentiated by
building unit category.

Additionality of the project activity dealing with new construction shall be demonstrated
only for fuel switching measures employed in the project activity, if less carbon-intensive

13 This includes GHGs listed in Annex A of the Kyoto Protocol as well as GHGs controlled under the
Montreal Protocol.
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21.

22.

23.

24.

fuels used in the project building units were not commercially available within the project
boundary in the last five years.

If the less carbon-intensive fuels were commercially available in the project boundary in
the last five years, separate additionality demonstration of the fuel switching measures is
not required because it is assumed that the top 20 per cent benchmark will capture the
autonomous fuel switching effect in the baseline. Based on the above, the following
procedures shall be followed for the demonstration of additionality for fuel switching:

@) Step 1. Identify the less carbon-intensive fuel used in the project building units
and check commercial availability of the fuel within the project boundary in the
last five years. If the fuel has been commercially available in the last five years, it
is not required to demonstrate additionality of the fuel switching measures.
Otherwise, proceed to Step 2;

(b) Step 2. Additionality of the fuel switching measures shall be demonstrated
comparing the historical average retail price of the fuel used in the project
building units since the fuel became commercially available within the project
boundary (Pesrue), With the fuel that was the most commonly used within the
baseline building units for the same period (PeLruwe). Retail prices per unit of
energy (local currency unit/GJ) shall be used for the comparison. If the average
retail price of the project fuel is higher than the one of the baseline fuel, the fuel
switching measures are considered additional.

If the fuel switching measures are demonstrated to be additional or separate additionality
demonstration of the fuel switching measures is not required,* the project is deemed
additional as long as the total emissions level from the building units constructed in the
project activity is lower than the baseline emissions level calculated by the benchmark
analysis during each year of the crediting period.

If the fuel switching measures are not demonstrated additional or the project activity
does not claim CERs for emission reductions from the fuel switching measures, emission
reductions from the fuel switching measures cannot be claimed for CERs. In such a
case, the project emission calculation requires the carbon intensity of fuel energy used in
the project building units to be the same as the one in the baseline. With this adjustment,
however, emission reductions from energy efficiency measures can still be deemed
additional as long as the total emissions level from the building units constructed in the
project activity is lower than the baseline emissions level calculated by the benchmark
analysis.

Option B. This approach to demonstrate additionality and identify the baseline scenario
is applied when Option 2.2 in paragraph 29 for estimating baseline and project
emissions is used. This approach requires using the latest approved version of the
“TOOLO1: Tool for the demonstration and assessment of additionality”. The alternatives
for the assessment of the baseline scenario shall, at least,include the proposed project
activity implemented without CDM and an alternative design of the project building that
would have been built considering the building characteristics obtained from surveysof

14 Either because the less carbon-intensive fuel used in the project building units was commercially
available in the project boundary in the last five years, or there is no fuel switching measure involved in
the project activity.
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25.

5.2.2.
26.

27.

28.

5.3.
29.

30.

construction companies or experts as described in Option 2.2 in paragraph 29 below.
Guidance on applying the “TOOLO1: Tool for the demonstration and assessment of
additionality” as provided in Section 5.2.2 shall be applied.

Option B shall be used to demonstrate additionality and identify baseline scenario, if
modelling based on surveys is used for estimating emission reductions.

Retrofitting existing buildings

For retrofitting existing buildings, relevant existing pre-retrofit building characteristics are
assumed to be the baseline scenario. The approach to estimate baseline emissions of
existing buildings prior to their retrofit is described in the section “Baseline emissions”
below.

Additionality of the project activity dealing with retrofitting of existing buildings shall be
demonstrated with the use of the latest approved version of the “TOOLO01: Tool for the
demonstration and assessment of additionality”. When Step 2. Investment analysis.
Option II. Investment comparison analysis is applied; the analysisshall be conducted for
the entire set of measures (not for an individual measure) planned to be implemented in
a specific building type in the course of the project activity. When investment analysis is
conducted formeasures aimed at replacing existing equipment with new equipment or
retrofitting existing equipment, the remaining lifetime of the baseline equipment shall be
determined using the latest approved version of the “TOOL10: Tool to determine the
remaining lifetime of equipment”. For measures targeted at retrofitting individual building
envelop components the following lifetime can be applied:

(a) Windows - 30 years;
(b) Doors - 30 years;
(© Insulation materials - 30 years.

Common practice analysis of the latest approved version of the “TOOLO01: Tool for the
demonstration and assessment of additionality” shall be conducted for each individual
measure in the set of measures planned to be implemented in each building unit
category i. If, as the outcome of the common practice analysis, a particular measure is
regarded to be common practice, then the characteristics of this measure need to be
included in the baseline model.

Baseline emissions

Depending on whether baseline emissions are estimated for new construction or
retrofitting existing buildings, the following approaches are available.

For new construction, baseline emissions can be estimated:

(a) Option 1. Calculation of baseline emissions based on the monitoring during the
crediting period of a control group based on the top 20 per cent benchmark of
best performing buildings. Steps to calculate baseline emissions are described in
Figure 1;
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(b) Option 2. Modelling baseline emissions. Input data in the model can come from
the following sources:

0] Option 2.1. Building characteristics of the top 20 per cent benchmark of
best performing buildings. To obtain these data, Step 1 to Step 4
described in Figure 1 shall be followed to identify the top 20 per cent best
performing buildings and their baseline energy consumption and
characteristics that should be used for the calibration of the baseline
model;

(i) Option 2.2. Building characteristics are obtained from interviews with five
construction companies or experts (such as a third party architect or
Chartered Engineer);

(© Option 3. Calculation of the baseline emissions based on a standardized
baseline that standardizes the default CO, emission factor of the building
category i, following the provisions from the “TOOL31: Determination of
standardized baselines for energy efficiency measures in residential, commercial
and institutional buildings”. Project activities applying this option do not need to
follow section 5.3.1 to section 5.3.4 below.

31. For retrofits, the baseline emissions can be estimated via modelling (following Option 2
above, where the.building characteristics of the building before retrofit shall be used as
inputs in the model and its historical energy consumption shall be used for the calibration
of the baseline model) or based on a standardized baseline that standardizes the default
CO; emissions of the building category i (following Option 3 above).
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Figure 1.
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5.3.1. Step 1. Identification of building unit categories
32. In the project activity, building units can be categorized into different categories. Building

unit categories represent a wide range of uses and are very specific to the project

16 of 121




AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings
Version 04.0

Sectoral scope(s): 03

5.3.2.
33.

circumstances. This methodology provides a mandatory list of building unit categories for
use in appendix 1. The chosen categories shall be clearly presented in the PDD, and
remain the same for the entire crediting period(s) unless a request for approval of
changes is made in accordance with applicable requirements under changes to
registered CDM project activity or programme of activities in the CDM project cycle
procedure.

Step 2. Identification of baseline building units

Baseline building units shall be identified for each building unit category i defined in
Step 1.The baseline building units are identified as building units in circumstances
similar to the building units constructed in the project activity (project building units). In
order to ensure similarity between the baseline and the project building units, the
baseline building units shall consist of building units in building unit category i:

@) That do not belong to a registered CDM project activity using this methodology;

(b) That are located in the same municipality as the project building units. If the
minimum sample size of baseline building units cannot be obtained within the
municipality, the project boundary should be extended to cover all neighbouring
municipalities. If the minimum sample size cannot still be obtained, the project
boundary should be extended by including the geographical area of the next
higher level of administrative boundary (e.g. state, province, prefecture, county).
If the sample size still remains below the minimum size, the building unit category
should be excluded;

(© That have been built and then occupied within the five years prior to the start of
the project activity;

(d) That are located in a region with annual heating degree days (HDD) and cooling
degree days (CDD) in a range from 80 per cent to 120 per cent of the average
value of the region that the project building units are located in;*®

(e) That are located in an area with similar socio-economic conditions to the one in
which the project building units are located;

0] Acceptable data sources on the socio-economic conditions include: (a)
income level information collected from a survey; (b) government
records on income levels (e.g. for tax purposes); (c) relevant studies or
publications on income levels; and/or (d) property prices per square
metre as a proxy for income levels.*® If no data or only limited data is
publicly available on the socio-economic conditions, a survey can be
conducted. The survey may limit its scope to building units that have
been built in the project boundary within the five years prior to the start

15 This requirement is assumed to be determined, ex ante, by observation or review of public records but
not by baseline building occupant surveys.

16 The project participants applying the methodology may submit a request for revision if the criteria for
socio-economic conditions do not work for the project-specific situation.
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34.

35.

(f)

9

(h)

(ii)

(iif)

of the project activity.'”A minimum of three socio-economic classes
should be defined based on the level of income or property price (e.g.
low, middle, and high income/property price groups). The approaches
and underlying assumptions used to distinguish the socio-economic
classes shall be transparently documented in the PDD;

In case building units of a specific socio-economic class are
concentrated in distinct areas, the baseline building units shall be
chosen from areas with the same socio-economic class(es) as the
project building units;

In case building units with two or more socio-economic classes are
located in the same area, individual building units need to be surveyed
and building units of the same socio-economic class as the project
building units shall be chosen. Alternatively, such an area with mixed
socio-economic classes may be excluded from the baseline building
unit selection as long as the minimum sample size can be obtained from
other areas with a distinct socio-economic class;

That have a comparable size to the project building units, defined as the GFA of
a baseline building unit being in the range from 50 per cent to 150 per cent of the
average GFA of the project building units in building unit category i; similar height
or number of floors (low-rise or high-rise), window-to-wall ratio and front facade
orientation that can be demonstrated as typical of the project location;

That are occupied, and used as a primary, year-round residence (applicable only
to residential building units, either in a low-riseor high-rise building);

That are operated on annual average at least 30 hours/week (applicable only to
commercial and institutional building units, either in a low-rise or high-rise
building).*®

The project participants may either choose to identify the baseline building units from all
the building units in the project boundary or use a randomly selected sample of the
building units in the project boundary.

If the random sampling approach is used, emission reductions can be claimed only if the
sample size is larger than the minimum sample size as determined below (NsLmin,iy)-
However, if the project has fewer building units than the minimum sample size in the
corresponding building unit category i, then the equivalent number of baseline building
units can be used. This minimum number refers to the number of baseline building units,
for which useful monitoring data are available in a particular monitoring time interval.
Therefore, to compensate for any possible dropouts from the sample group during the

17 1f income level information is to be collected, a building unit needs to be occupied at the time of
conducting the survey. If property price information is to be collected, it is not necessary for a building
unit to be occupied.

18 A building unit is considered to be in operation for the amount of hours the building unit is utilized for its
main purpose (e.g. office work for an office building unit). The building unit might as well consume
energy in other hours (e.g. standby energy consumption in the building unit during night time).
However, those hours are not counted towards the operating hours.
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36.

37.

monitoring period, it will be necessary to select an initial sample size. This minimum
sample size should be the minimum value between project building units in building unit
category i or 20.Project participants may choose any larger sample than the minimum
sample size, taking into account the risk of dropouts from the sample group, the
overhead costs for monitoring and the effect of reduced statistical errors on account of a
larger sample size in calculating emission reductions. Different sample sizes may be
selected for each vintage year as long as the sample sizes are larger than the minimum
size.

n _ CVsE,BLiy > Xto.05° X Npy,i Equation (1)
BLminiy —
T P X Ngy; + CUsE BL iy Xto.05°

Where:

NpLminiy = Minimum sample size of baseline building units in building unit
category iin year y. Round up to the next integer if it is decimal

CUSE BL,iy = Coefficient of variation of specific emissions of baseline building
units in building unit category i in year y

to.os = t-value for a 90 per cent statistical significance level (1.645)

Pioy = 10 per cent precision requirement for a sample estimate (0.10)

Npp; = Total number of baseline building units in the population for
building unit category i at the start of the project activity

OPpoP,SE,BL)i, Equation (2
CUSEBLiy = — ¥ q (2)
Upop,SE,BL,i,y

Where:

CUSE BL iy = Coefficient of variation of specific emissions of baseline building
units in building unit category i in year y

OpPOP,SE,BLiy = Expepted p(_)p_ulation stgnda_rd_deviat_ion of spec_i_fic emissions of
baseline building units in building unit category iin year y
(t CO2/m?)

UpoP,SE,BL,iy = Expected population mean of specific emissions of baseline

building units in building unit category iin year y (t CO2/m?)

CVsepLiy IS @ measure of the expected variation in specific emissions of the population of
baseline building units in building unit category i. For the first year, cvsggLiycan be
derived from officially published documents or own non-representative survey,
accounting for the same emission sources as ones for the emission reduction calculation
of the project activity. However, as necessary information may not be readily available, a
default factor of 0.5 is allowed to be used for the first year. For the second year and
onwards, cvsegLiy Needs to be replaced by the coefficient of variation of specific
emissions of baseline building units calculated for the first year (cvse,py,i1).

For the baseline building units in building unit category i, the baseline emissions have to
be calculated separately for each building unit category i for each crediting period year. If
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the random sampling approach is pursued, project participants shall first establish a list
of all building units in the project boundary that meet all the relevant criteria for baseline
building unit identification. If a complete list of building units cannot be established,
project participants shall explain in the PDD reasons for non-availability of certain
building units and justify why the available building units are considered representative
of all building units in the project boundary. Then, a unique identifier is to be assigned to
each building unit on the list for a random selection of building units. For example, such
a random selection can be performed with common spreadsheet software. The collection
of the energy consumption data from the baseline building units may require
apportionment of the energy consumption if it is monitored only at a whole building
level.’ In this case, such energy consumption has to be apportioned following the
procedure existent for the building, showing documented evidence of the procedure and
the proof that the procedure has been applied consistently in the last three years. If such
procedure is not available, apportion the energy consumption by the GFA that each
tenant/owner in the building occupies. Also, the use of a refrigerant(s) monitored only at
a whole building level?® shall also be apportioned by the GFA of the building unit. Such
apportionment can be mathematically expressed as follows:

. _y « GFApLjy maueton )
BLijy BL—Bldg,i.j,y GFApL—Biag,ijy

Where:

XBLijy = Baseline energy consumption (electricity, fossil fuel, or chilled
water) or baseline emissions related to the use of a refrigerant(s)
in baseline building unit j in building unit category i in year y (MWh,
mass or volume unit, GJ, or t refrigerant/yr)

XBL-Bldg,ijy = Baseline energy consumption (electricity, fossil fuel, or chilled
water) or baseline emissions related to the use of a refrigerant(s)
in the whole building, which baseline building unit j in building unit
category i belongs to, in year y (MWh, mass or volume unit, GJ, or
t refrigerant/yr)

GFAgL, jy = EEFZ? of baseline building unit j in building unit category i in year y
m

GFAgL-piagijy = GFA ofthe whole building, which baseline building unit j in building
unit category i belongs to, in year y. Account for GFA of each
building unit in the building, but not GFA of the common service
areas outside the physical boundaries of the building units (m?)

19 For example, energy consumption for the operation of a central air conditioning system for a whole
building may be metered only at a whole building level. In this case, the building manager (e.qg. facility
manager, landlord) may simply include the energy bill in the rent without providing energy consumption
data to each tenant/owner.

20 For example, the refrigerant use in a central air conditioner supplying the entire building.
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5.3.3. Step 3. Calculation of emissions of each baseline building unit

38. First, calculate the annual emissions of each baseline building unitj in building unit
category i identified in Step 2. For the sake of simplification and conservativeness, the
relevant emissions source(s) can be excluded from the calculation of the baseline
emissions during the time period for which relevant data is not available.

BE; jy = BEgc,ijy + BEpc,ijy + BEwc,ijy + BErver,ijy Equation (4)

Where:

BE; ;, = Baseline emissions of baseline building unit j in building unit
category i in year y(t COzelyr)

BEgcijy = Baseline emissions from electricity consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

BErc,ijy = Baseline emissions from fossil fuel consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

BEwc,ijy = Baseline emissions from chilled/hot water consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

BEyefijy = Baseline emissions from the use of a refrigerant(s) in baseline
building unit j in building unit category i in year y (t COzelyr)

39. If it is justified that the CDM project activity does not result in an increase of emissions
from the use of refrigerant(s) in buildings and the project emissions from the use of a
refrigerant(s) is omitted from the calculation of the project emissions, BEs,ijy shall be
excluded.

5.3.3.1. Sub-step 3.1. Calculation of baseline emissions from electricity

consumption (BEegcijy)

40. The baseline emissions from electricity consumption of baseline building unit j in building

unit category i (BEec,y) are further divided into the following two components:

BEEC,i,j,y = BEEC,non—REcaptive,i,j,y + BEEC,REcaptive,i,j,y Equation (5)
Where:
BEgc )y = Baseline emissions from electricity consumption of baseline

building unit j in building unit category i in year y (t CO2/yr)

= Baseline emissions from electricity consumption of baseline
building unit j in building unit category i in year y, which is
supplied by the grid and/or an off-grid fossil-fuel-fired captive
power plant(s) (t COazlyr)

BEEC,non—REcaptive,i,j,y

BEgc REcaptive,ijy = Baseline emissions from electricity consumption of baseline
building unit j in building unit category i in year y, which is
supplied by an off-grid renewable captive power plant(s)

(t COa2lyr)
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41.  BEecnon-recaptive,ijy Shall be calculated using the latest approved version of the “TOOLO0S:
Tool to calculate baseline, project and/or leakage emissions from electricity
consumption”.

42. BEkec recapiive,ijy €quals 0 (t CO2/yr) as a conservative simplification.

5.3.3.2. Sub-step 3.2. Calculation of baseline emissions from fuel consumption
(BErcijy)

43. The baseline emissions from fossil fuel consumption of baseline building unit j in building
unit category i in year y (BErc,;y) shall be calculated as follows:

E ion
BEFC‘i’j,y = Z FCBL,i,j,k,yXCOEFk,y quatIO (6)
k

Where:

BEpc,ijy = Baseline emissions from fossil fuel consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

FCpLijky = Annual consumption of fossil fuel type k of baseline building unit |
in building unit category i in year y. The amount of fuel used for the
electricity generation by the captive power plant(s) in the building
that baseline building unit j belongs to shall not be included in the
parameter (mass or volume unit/yr)

COEFy, = CO; emission coefficient of fuel type k in year y (t COz/mass or

volume unit)

44, The CO. emission coefficient COEF.ycan be calculated using one of the following two
options. Option A should be the preferred approach, if the necessary data is available.

5.3.3.2.1. Option A. The CO, emission coefficient COEFyy is calculated based on the
ultimate analysis of the fossil fuel type k, using the following approach:

45, If FCgL,ijky iS measured in a mass unit:
COEFy, = wejyx 44/15 Equation (7)
46. If FCegL,ijky IS measured in a volume unit:
COEFyy = WejoyXpiy> 4/, Equation (8)
Where:
COEFy, = CO; emission coefficient of fuel type k in year y (t COz/mass or
volume unit)
We k,y = Mass fraction of carbon in fuel type k in year y (t C/mass unit of
the fuel)
P,y = Density of fuel type k in year y (mass unit/volume unit of the fuel)
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5.3.3.2.2.

Option B. The CO, emission coefficient COEFy, is calculated based on the

net calorific value and CO, emission factor of the fuel type k, using the
following approach:

COEFyy, = NCVyy XEFcozk,y

Equation (9)

Where:

COEFy, = CO2 emission coefficient of fuel type k in year y (t CO2/mass or
volume unit)

NCVy,, = Average net calorific value of fossil fuel type k used in year y
(GJ/mass or volume unit)

EFcozky = CO; emission factor of fossil fuel type k in year y (GJ/mass or
volume unit)

5.3.3.3. Sub-step 3.3. Calculation of baseline emissions from chilled/hot water

consumption (BEwc,jy)

47. The chilled/hot water systems for baseline building units applicable under this
methodology should have following configuration. The equations are derived considering
this configuration in account.?

The applicable configuration of chilled/hot water system

Figure 2.
Return chilled/hot water
Central ‘—D
chiller/
heater .

Supplychilled/hot water

Quantity and temperature of

water  heated/chilled by

|:| heater/chilleris to be
~ measured at these points.

Heat exchangers for
building or building unit

Quantity and temperature of
water circulated in the heat
exchangers of building or

. — building units is to be measured
at these points.

21 Project participants willing to allow different configuration of chilled/hot water systems for baseline
building units should submit the request for revision to this methodology.
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48.

49.

50.

The baseline emissions from chilled/hot water consumption of baseline building unit j in
building unit category i in year y (BEwc,jy) shall be calculated as follows:

BE.. = WCp1ijyXEFgLwp,i .y Equation (10)
WeLry 1- rlBL,dist,l,y

Where:

BEwc,ijy = Baseline emissions from chilled/hot water consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

WCgijy = Energy content of annual chilled/hot water consumption in
baseline building unit j in building unit category i in year y (GJ/yr)

EFgLwe,ijy = Emission factor for production of chilled/hot water that is supplied
to baseline building unit j in building unit category i in year y
(t CO2/GJ)

NBLdistLy = Average technical distribution losses of the chilled/hot water

system | network serving baseline building unit j in building unit
category i in year y (GJ of technical thermal energy losses in the
chilled/hot water distribution network divided by GJ of thermal
energy supplied to the building units)

If a heat meter(s) is installed for monitoring of the energy content of chilled/hot water
consumed in the baseline building unitj (or centrally in the building that the baseline
building unit belongs to), WCa,jy can be derived directly from the meter reading. If only
a mass or volume flow meter(s) and temperature indicators are installed, WCg_,;y is
calculated according to the following equations:

WCgLijy = MpLijyXAtpLijyXCn Equation (11)
Where:
WCgijy = Energy content of annual chilled/hot water consumption in

baseline building unit j in building unit category i in year y (GJ/yr)

MpLijy = Annual chilled/hot water consumption (in mass) of baseline
building unit j in building unit category i in year y (kg/yr)

Atgrijy = Average temperature difference between the outlet and inlet of the
heat exchanger used for the cooling/heating of building unit j in
building unit category i in year y (K)

Cnm = Specific heat capacity of the chilled/hot water (GJ/(kg-K))

In case a volumetric flow meter, and not a mass flow meter, is installed, mg.;jy is
calculated using the following equation:

MpLi,jy = VBL,j,y XPH20 Equation (12)
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51.

52.

Where:

VBLijy = Annual chilled/hot water consumption (in volume) of baseline
building unit j in building unit category i in year y (m®/yr)

PH20 = Density of the chilled/hot water (kg/m?)

The emission factor for chilled/hot water production (EFsLwe,jy) shall be calculated for
each centralised chilled/hot water system | that supplies the chilled/hot water to the
respective building unit j in building unit category i in yeary, according to the following
equation:

EF _ BEwpgciy t BEwprciy + BEwpreLy Equation (13)
BLWP,i,jy = WPhiy

Where:

EFgLwe,ijy = Emission factor for production of chilled/hot water that is supplied
to baseline building unit j in building unit category i in year y
(t CO2/GJ)

BEwpgcy = Baseline emissions from electricity consumption of chilled/hot
water system | in year y (t COa/yr)

BEwp rc,iy = Baseline emissions from fuel consumption of chilled/hot water
system | in year y (t CO2/yr) (In case all or part of the heat
consumed in chilled/hot water system | is supplied by fossil fuel)

BEwp rey = Baseline fugitive emissions of CO, and methane due to release of
non-condensable gases from geothermal sources in chilled/hot
water production in chilled/hot water system | in year y (t CO2/yr)
(In case all or part of the heat consumed in chilled/hot water
system | is supplied by a geothermal source)

WPg1y = Energy content of annual chilled/hot water produced by chilled/hot
water systeml in year y (GJ/yr)

If a heat meter(s) is/are installed for monitoring of the energy content of chilled/hot water
production in the chilled/hot water cooling system |, WPg,y can be derived directly from
the meter reading. If only a mass or volume flow meter(s) is installed, WPsg.,y is
calculated according to the following equations:

WPgL1y = mpy, 1y XAtpy 1y XCipy Equation (14)
Where:
WPgp1y = Energy content of annual chilled/hot water production of chilled/hot

water systeml in year y (GJ/yr)

Mpy,1y = Annual chilled/hot water production (in mass) of chilled/hot water
systeml in year y (kg/yr)
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53.

54.

95.

56.

57.

Atgriy = Average temperature difference between the outlet and inlet of the
heat exchanger used for the chilled/hot water production in
chilled/hot water systeml in year y (K)

Cnm = Specific heat capacity of the chilled/hot water (GJ/(kg-K))

In case a volumetric flow meter, and not a mass flow meter, is installed, ma.,y is
calculated using the following equation:

Mp1y = VBLLyXPH20 Equation (15)

Where:

MpyL,1y = Annual chilled/hot water production (in mass) of chilled/hot water
systeml in year y (kg/yr)

VBL Ly = Annual chilled/hot water production (in volume) of chilled/hot water
systeml in year y (m3/yr)

PH20 = Density of the chilled/hot water (kg/m?3)

The baseline emissions from electricity consumption of chilled/hot water system | in
yeary (BEwpec,iy) shall be calculated using the “TOOLO05: Tool to calculate baseline,
project and/or leakage emissions from electricity consumption”. The electricity
consumption includes the consumption all electrical equipment as a part of central
chilled/hot water system for example compressor, pumps etc.

The baseline emissions from fossil fuel consumption of chilled/hot water system | in
year y (BEwp,c,y) are calculated as follows:

Equation (16
BEwp rciy = Z FCppky XCOEF,, . (16)
k

Where:

BEwp rc,y = Baseline emissions from fossil fuel consumption of chilled/hot
water systeml in year y (t CO2/yr)

FCppiky = Quantity of fossil fuel type k fired in chilled/hot water systeml in
year y (mass or volume unit/yr)

COEFy,, = CO:2 emission coefficient of fuel type k in year y (t CO2/mass or
volume unit)

The CO, emission coefficient COEFyshall be calculated following the same procedures
as in the calculation of BErc,jy above using either Option A or B (equations (7) to (9)).

In case all or part of the heat consumed in chilled/hot water system | is supplied by a
geothermal source, the fugitive emissions from these sources are calculated as follows:

BEwp g1y = [WBL,steam,COZ,l,y + (WBL,steam,CH4-,l,yXGWP CH4)] X Mgy steam,ly Equation (17)
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Where:

BEwp rEy

WBL,steam,COZ,l,y

WBL,steam,CH4,l,y

GWPchy

MBL,steam,l,y

Baseline fugitive emissions of CO, and methane due to release of
non-condensable gases from geothermal sources in chilled/hot
water production in chilled/hot water system | in year y (t CO./yr)

Average mass fractions of carbon dioxide in the produced steam
for the use in chilled/hot water system | in year y (t CO./t steam)

Average mass fractions of methane in the produced geothermal
steam for the use in chilled/hot water system | in year y
(t CH./t steam)

Global Warming Potential of methane valid for the relevant
commitment period (t CO.e/t CH,)

Quantity of geothermal steam produced for the use in chilled/hot
water cooling system | in year y (t/yr)

5.3.3.4. Sub-step 3.4. Calculation of baseline emissions from the use of a
refrigerant(s) (BEret,y)

58. The emissions from the use of a refrigerant(s) in baseline building unitj in building unit
category iin year y (BEe,;y) shall be calculated as follows:

BEref,i,j,y = Z(QBL,ref,i,j,m,yXGWPBL,ref,i,j,m,y) + BEWP,ref,l,y X (1 _
m

Where:
BEres,ijy

QBLref,i,jmy

GWP, BL,ref,i,j,m,y

WCpLijy
BEwp ref,Ly

rlBL,dist,l,y

WP BL,Ly

WCpiijy Equation (18)
rlBL,dist,l,y) X WPgp 1

Baseline emissions from the use of a refrigerant(s) in baseline
building unit j in building unit category i in year y (t COzelyr)

Annual quantity of refrigerant type m used to replace the
refrigerant(s) that has leaked in baseline building unit j in building
unit category i in year y, excluding refrigerant leakage from chilled
water system (t refrigerant/yr)

Global Warming Potential of refrigerant type m used in baseline
building unit j in building unit category i in year y

(t CO2eft refrigerant)

Energy content of annual chilled water consumption in baseline
building unit j in building unit category i in year y (GJ/yr)
Baseline emissions from the use of a refrigerant in chilled water
system | in year y (t CO2/yr)

Average technical distribution losses of the chilled water system |
in year y (GJ of technical thermal energy losses in the chilled
water distribution network divided by GJ of thermal energy
supplied to the building units)

Energy content of annual chilled water produced by chilled water
system | in year y (GJ/yr)
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59. The baseline emissions from the use of a refrigerant in chilled water system | in yeary
(BEwe et 1y) are calculated as follows:
BEWP,ref,l,y = QBL,ref,l,yXGWPBL,ref,l,y Equation (19)
Where:
BEwpref,iy = Baseline emissions from the use of a refrigerant in chilled water
system | in year y(t CO2/yr)
QpLref Ly = Average annual quantity of the refrigerant used to replace the
refrigerant that has leaked in chilled water system | in year y
(t refrigerant/yr)
GWPgLref 1y = Global Warming Potential of the refrigerant used in chilled water
system | in year y(t COe/t refrigerant)
5.3.3.5. Sub-step 3.5. Calculation of specific emissions of baseline building units
60. Calculate the specific emissions (SE) of baseline building unit j in building unit category i
in year y, defined as emissions per GFA in square metre per year:
sp. = BBy Equation (20)
BL,l,_],y - GFABL‘l,]'y
Where:
SEpLijy = Specific emissions of baseline building unit j in building unit
category i in year y, defined as emissions per GFA in square
metre per year (t COze/(m?-yr))
BE; ;, = Baseline emissions of baseline building unit j in building unit
category i in year y(t COzelyr)
GFApL; .y = GFA of baseline building unit j in building unit category i in year y
(m?)
5.3.4. Step 4. Calculation of the top 20 per cent benchmark for specific emissions of
baseline building units
5.3.4.1. Sub-step 4.1. Selection of the top 20 per cent performer building units
61. Sort the group of the baseline building units from the lowest to the highest specific

energy consumption (SE). Identify the top 20 per cent performer building units j as the
building units with the 15 to J" lowest SE, where J (the total number of top 20 per cent
performer building units j) is calculated as the product of the number of baseline building
units monitored and 20 per cent, rounded down to the next integer if it is decimal.
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5.3.4.2. Sub-step 4.2. Calculation of top 20 per cent benchmark

5.3.4.2.1. Sub-step 4.2.a. Follow this step if there are no applicable and enforced
standards on building energy efficiency in the host country

62. SEs of the top 20 per cent performer building units (SErop2o%,ijy) IS averaged to
determine the top 20 per cent benchmark level of SE for baseline building units in
building unit categoryi in year y (SEtop20%,iy)-

2 SET0p209%,,j,y Equation (21)
SETopZO%,i,y = 7,
lly
Where:
SETop20%,i,y = Specific emissions of the top 20 per cent performer building unitsin

building unit category i in year y, defined as emissions per GFA in
square meter per year (t CO.e/(m?-yr))

= Specific emissions of top 20 per cent performer building unit j in
building unit category i in year y, defined as emissions per GFA in
square meter per year (t CO.e/(m?-yr))

SET0p20%i,j,y

Jiy = Total number of the top 20 per cent performer building units in
building unit category i in year y. It is calculated as the product of
the number of baseline building units monitored in building
category i and 20 per cent, rounded down to the next integer if it is
decimal

63. If sampling of the baseline building units is involved in the calculation of SE of the
baseline building units, the calculated SErop20%,y Shall be calculated as simple average
of specific emissions of building units included in top 20 per cent best performing
building units in building unit category i.

64. For project activities that apply a standardized baseline that standardizes the specific
CO. emissions, the parameter SErop20%,y IS determined by applying the provisions from
the “TOOL31: Determination of standardized baselines for energy efficiency measures in
residential, commercial and institutional buildings”.

5.3.4.2.2. Sub-step 4.2.b. Follow this step if there is an applicable and enforced
standard on building energy efficiency in the host country

65. The building energy efficiency levels stipulated in the standard shall be the basis of the
calculation of SErop2ow,iy. FOr this purpose, SEropaow,iy IS divided into the following
components:

SETopZO%,i,y = EIStandard,i,yXCITopZO%,i,y + REFITopZO%,i,y Equation (22)
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66.

67.

68.

Where:

SETop20%,i,y = Specific emissions of top 20 per cent performer building unitsin
building unit category i in year y, defined as emissions per GFA in
square metre per year (t CO.e/(m?-yr))

Elstandard,iy = Energy efficiency of building units in building unit category i
stipulated in an applicable and enforced standard on building
energy efficiency in the host country (MWh/(m?2-yr))

Clrop20%,i.y = Average carbor_1 inten_sity of energy us_ed in the top 20 per cent
performer building units in building unit category i in year y
(t CO2e/MWh)

REFIropa0u,iy = Specific emissions from the use of a refrigerant(s) in the top 20 per

cent performer building units in building unit category i in year y
(t COze/(m?-yr))

Note: The minimum between the value of SErop20%,y Calculated using equations (21) and
(22) should be used under this option.

The average carbon intensity of energy used in the top 20 per cent performer building
units (Clyop20%,iy) is calculated as follows:

B X Clrop20%,ij.y Equation (23)
CITopZO%,i,y - ]
Ly
Where:
Clrop20%,iy = Average carb_or_1 inten_sity of energy us_ed in the top 20 per cent
performer building units in building unit category i in year y
(t CO2e/MWh)
Clrop20%,i,j,y = Ca_rbpn inte_zn_s_ity of_erjergy ysed in top_2_0 per cent performer
building unit j in building unit category i in year y (t CO2e/MWh)
Jiy = Total number of top 20 per cent performer building units in building

unit category i in year y (t CO2elyr). It is calculated as the product
of the number of baseline building units monitored in building
category i and 20 per cent, rounded down to the next integer if it is
decimal

Clrop20%,ijy 1S @ subset of carbon intensity of energy used in baseline building unitj in
building unit category i in year y (ClsL,jy), Which is calculated as follows:

BEgc,ijy + BErpc,ijy + BEwc,ijy Equation (24)
ECprijy+ (ZkFCoiijiyXNCViy + WCgy; ;,,)%0.2778

ClpLijy =
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Where:

ClgLijy = Carbon intensity of energy used in baseline building unit j in
building unit category i in year y (t CO.e/MWh)

BEgcjy = Baseline emissions from electricity consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

BErcjy = Baseline emissions from fossil fuel consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

BEwc,ijy = Baseline emissions from chilled/hot water consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)

ECgpijy = Electricity consumption of baseline building unit j in building unit
category iin year y (MWh/yr)

FCgpijky = Annual consumption of fossil fuel type k of baseline building unit |
in building unit category i in year y. The amount of fuel used for the
electricity generation by the captive power plant(s) in the building
that project building unit j belongs to shall not be included in the
parameter (mass or volume unit/yr)

NCVy, = Average net calorific value of fossil fuel type k used in year y
(GJ/mass or volume unit)

WCgijy = Energy content of annual chilled/hot water consumption in
baseline building unit j in building unit category i in year y (GJ/yr)

0.2778 = A multiplication factor used to convert GJ to MWh

69. The average specific emissions from the use of a refrigerant(s) in the top 20 per cent
performer building units (REFIrop20%,iy) IS calculated as follows:

i REFI %,i.i Equation (25

REFITopzo%_i_y _ 2] ]'I"opZO/,l,],y q ( )

l'y

Where:

REFIropa0u,iy = Average specific emissions fror_n the use of a refrigera}nt(s) in the.
top 20 per cent performer building units in building unit category i
in year y (t COze/(m?-yr))

REFIropa0u,ijy = Specific emissions from the use of a refrigerant(s) in top 20 per

cent performer building unit j in building unit category i in year y
(t CO2e/(m?-yr))

Jiy = Total number of top 20 per cent performer building units in building
unit category i in year y (t CO2elyr). It is calculated as the product
of the number of baseline building units monitored in building
category i and 20 per cent, rounded down to the next integer if it is
decimal
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70.

71.

5.3.5.

72.

REFItop20%,.y 1S @ subset of specific emissions from the use of a refrigerant(s) in baseline
building unitj in building unit category iin yeary (REFIlg.;jy), which is calculated as
follows:

BErefijy Equation (26)
REFIg;jy = m
Where:
REFIgy;jy = Specific emissions from the use of a refrigerant(s) in baseline
building unit j in building unit category i in year y (t CO.e/(m?-yr))
BEyefijy = Baseline emissions from the use of a refrigerant(s) in baseline
building unit j in building unit category i in year y (t COzelyr)
GFAgL, jy = GFA of baseline building unit j in building unit category i in year y

(m?)

If a sample of building units in the project boundary is monitored as baseline building
units, the calculated Clrop2o%,iy @and REFItop20%,y Shall be conservatively adjusted for the
sampling error. Namely, the adjustment requires Clrop20%,iy and REFIltop20%,y t0 be the
lower-bound value of the confidence interval established around the average Cl and
REFI of the top 20 per cent performer building units at a 90 per cent significance level.
This sample error adjustment is performed by a bootstrap method.?? First, create
resamples of ClgLijy and REFlg.ijy by repeatedly sampling at random and with
replacement?? from the original sample of Clg.ijy and REFIlg.;jy. Each resample is the
same size as the original sample and the minimum size of the resamples is 1,000.
Second, create bootstrap distributions calculating Clrop20%.iy and REFItop20%,.y for each
resample according to the equations (23) and (25). Lastly, the sample-error-adjusted
Clrop2o%,iy and REFlrop20%,iy are the values of Clropo,y and REFlrop2oniy at the 50
percentile of the corresponding bootstrap distribution.

Step b5a. Calculation of baseline emissions based on the top 20 per cent
benchmark

Based on the top 20 per cent benchmark SE determined above, the baseline emissions
are calculated by multiplying the top 20 per cent benchmark SE by the total GFA of the
project building units in the corresponding building unit category i. Accordingly, the total
baseline emissions are calculated as follows:

BEy - Z SETOPZO%.LJ’ XGFAP],i,yXCFBL,i,yXDISCi,y Equation (27)
i

22 Refer to Hesterberg et al. (2005) for more details of the bootstrap method.

23 Ssampling with replacement means that after randomly drawing an observation from the original
sample, it is put back before drawing the next observation.
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73.

74.

Where:

BE, = Baseline emissions of baseline building units in year y (t COzelyr)

SETop20%,i,y = Specific emissions of top 20 per cent performer building units in
building unit category i in year y, defined as emissions per unit
GFA (in square meter) per year (t CO.e/(m?-yr))

GFApj iy = Total GFA of project building units in building unit category i in
year y (m?)

CFpLy = Ba_se_line cqrrection fac_:t_or for occupancy of project building units in
building unit category i in year y

DISC;,, = Discount factor for double-counting of emissions reductions due to
overlapping use of efficient appliances in building unit category i in
yeary

The discount factor (DISCiy) is calculated as follows:

APPL i

DISCiy = 1-— Z CcDM,n,y x ESHARE, , Equation (28)

APPLyost .y '

Where:

DISC;,, = Discount factor for double-counting of emissions reductions due to
overlapping use of efficient appliances in building unit category i in
yeary

APPLcpyny = Total number of efficient appliances of type n that are used in

registered CDM project(s) in the host country in year y

APPLyostny = Total number of efficient appliances of type n that are sold in the
host country in year y

ESHARE; , Default share of energy use of efficient appliances of type n in the

total building energy consumption in building unit category i in
yeary

The baseline correction factor for occupancy of project building units (CFeL,y) is set to
one if all the building units in the project boundary are monitored as project building
units. If a sample of building units in the project boundary is monitored as project
building units, CFaL,y shall be calculated as follows:

CFpriy =1—=2pjiy Equation (29)
Where:
CFpgL;y = Baseline correction factor for occupancy of project building units in

building unit category i in year y

Apjiy = Share of building units not meeting the occupancy criterion for
project building units in building unit category i in year y
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5.3.6.
75.

76.

77.

78.

__Mprunoiy Equation (30

Where:

Apjiy = Share of building units not meeting the occupancy criterion for
project building units in building unit category i in year y

Np)uNo,iy = Total number of project building units not satisfying the occupancy
criterion in the sample for building unit category i in year y. See
Step 2 “Identification of project building units” for the occupancy
criterion

Npyiy = Total number of project building units included in the sample for

building unit category i in year y

Step 5b. Modelling baseline emissions

For each building category, the baseline emissions of new construction can alsobe
determined using a whole building computerized simulation tool to generate energy use
using weather data and building occupancy of the project buildings, which are monitored
during each year of the crediting period.

Baseline emissions associated with the use of a refrigerant(s) shall be accounted for
using calculation procedures described in Section 5.4.3.4 Sub-step 3.4. Calculation of
baseline emissions from the use of a refrigerant(s) above.

The model base building settings shall exclude all measures that have not been deemed
to be common practice (such as improved physical characteristics and properties of
subject building units, improved efficiency of equipment and appliances).The model’s
tenancy-related settings (T-settings) related to operating pattern (e.g. hours of
operation), building control strategies and occupancy (e.g. humber of occupants) of
baseline building units as well as weather data shall match those in the calibrated model
of the project building units.

To model baseline emissions, two options are available to project participants:

5.3.6.1. Option 1. Modelling baseline emissions based on the top 20 per cent

79.

80.

benchmark

Baseline emissions of the building units in building categoryi are calculated using a
calibrated whole building model of the subject baseline building units in building
category i. The B-settings of the modelshall refer to physical characteristics of top 20 per
cent best performing buildings selected as baseline buildings following Step 1 and 2,
described above.

If there are no applicable and enforced standards on building energy efficiency for new
construction in the host country, respective energy consumption based on the top 20 per
cent benchmark calculated in Step 5a shall be used as input parameters in the whole
building model of the baseline building units in building category i.
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81. If there is an applicable and enforced standard on building energy efficiency for new
construction in the host country, energy performance requirements stipulated in the
standard shall be taken into account when energy consumption and associated baseline
emissions based on the top 20 per cent benchmark are calculated in Step 5a and these
shall be used as input parameters in the whole building model of the baseline building
units in building category i.

82. The baseline model’s weather, and T-settings shall match those in the calibrated model
of the project activity building(s) (See section “Project emissions” below).

5.3.6.2. Option 2. Modelling baseline emissions based on baseline building
characteristics obtained through interviews of experts

83. Baseline emissions of the building units in building category i are calculated using a
calibrated whole building model of the subject baseline building units in building
category i. The B-settings of the model shall refer to physical characteristics of baseline
building units in building category i. Physical characteristics can be obtained from
interviews with five construction companies or experts (such as a third party architect or
Chartered Engineer) that shall provide information on construction materialsand their
physical characteristics (such as U-values), construction practices, types of insulation,
windows, doors, etc., that were most commonly used in the last five years. This
information shall be supported by evidence (such as studies conducted by third party or
construction documentation). If different construction companies or experts provide
different quotes of most commonly used materials and construction practices, the most
conservative option shall be selected as the baseline characteristic.

5.3.7. Step 6. Update of the baseline emission calculation

84. The total GFA of project building units in building unit category i in year y (GFAg,,iy) has
to be updated at least every third year (e.g. year 4, 7, 10), or more frequently, in order to
reflect the change in the scale of the project activity over time.

85. In order to reflect the changes in the energy consumption patterns of the baseline
building units over time, baseline emissions shall be updated annually during project
implementation, for which the options from section 5.3.7.1 and 5.3.7.2 below are
available. However, for project activities that apply a standardized baseline that
standardizes the specific CO, emissions, this requirement (i.e. annual update of the
baseline emissions) is not applicable.

5.3.7.1. Option 1. Annual monitoring of electricity consumption, fuel consumption and
energy content of annual chilled/hot water consumption of baseline building
unit j in building unit category i

86. This option is applicable when project participants selected to follow Step 5a. Calculation
of baseline emissions based on the top 20 per cent benchmark.

87. The relevant data (ECeL,ijy, FCasL,ijky and WCag,jy) shall be collected every year from the
same baseline building units which are included in top 20 per cent performers identified
from the first year after project implementation. If a baseline building unit in the group of
top 20 per cent is destroyed or its function is changed, it can be replaced by another
building unit in the same building unit category that is randomly sampled.
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88.

89.

90.

91.

The calculation of the baseline emissions from the use of a refrigerant(s) (BErer,jy) shall
be updated annually for the building units which are included in the top 20 per cent
performers identified from the first year after project implementation. Alternatively, it can
be updated for the first three years of the corresponding crediting period, and for any
subsequent year in the crediting period, the minimum annual value of the three-year
monitoring period can be used.

All the other baseline-related data need to be updated every third year (e.g. year 4, 7,
10) for the baseline building units that are included in the 20 per cent performers
identified from the first year after project implementation.

Based on the above data, the baseline emissions shall be updated annually during
project implementation for the baseline building units which are included in the top
20 per cent performers identified from the first year after project implementation.

All the steps should be documented transparently, including a list of the baseline building
units identified, with information to clearly identify the building units, as well as the
relevant data used for the calculation of the baseline emissions.

5.3.7.2. Option 2. Annual update of baseline emissions using a whole building

92.

5.3.8.
93.

computerized simulation tool

The baseline emissions from new construction are updated annually using a whole
building computerized simulation tool to generate energy use using weather data and
building occupancy patterns experienced by the project buildings, which are monitored
during each year of the crediting period. Physical characteristics of baseline building
units in building category i (the B-settings of the model) should not be updated annually
and are fixed for the crediting period.

Retrofitting existing buildings

Baseline emissions from retrofitting of existing buildings can be determined by applying a
whole building computerized simulation tool, or alternatively through the application of a
standardized baseline that standardizes the specific CO; emissions.

5.3.8.1.  Application of whole building computerized simulation tool

94.

95.

96.

For baseline emissions of existing buildings determined using a whole building
computerized simulation model, the model has to be calibrated taking into account
relevant building characteristics (B-settings) and energy consumption and of the existing
building(s) experienced over the recent 12 months prior to their retrofit as well as its
operating, building control strategies and occupancy (T-settings) that together with the
weather data are experienced during the above period.

Baseline emissions associated with the use of a refrigerant(s) shall be accounted for
using calculation procedures described in Section 5.4.3.4 Sub-step 3.4. Calculation of
baseline emissions from the use of a refrigerant(s) above.

Baseline emissions are calculated using a calibrated whole building model of the subject
baseline building units in building category i. The model base building settings
(B-settings) refer to physical characteristics of existing buildings prior to their retrofit. The
model base building settings shall exclude all the project activity measures (such as
improved physical characteristics and properties of subject building units, improved

36 of 121



AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings
Version 04.0

Sectoral scope(s): 03

97.

98.

efficiency of equipment and appliances).The model tenancy-related settings (T-settings)
related to operating pattern (e.g. hours of operation), building control strategies and
occupancy (e.g. number of occupants) of subject building units as well as weather data
shall match those in the calibrated model of the project building units.

If there is an applicable and enforced standard on building energy efficiency for retrofits
in the host country, energy performance requirements stipulated in the standard shall be
used as input parameters in the whole building model of the subject baseline building
units in building category iwhen respective energy consumption and associated baseline
emissions of existing buildings prior to retrofit are modelled.

The baseline model’s weather, and T-settings shall match those in the calibrated model
of the project activity building(s) (See section “Project emissions” below).

5.3.8.2. Application of standardized baseline that standardizes the specific CO;

99.

5.4.
100.

101.

102.

emissions

For projects applying a standardized baseline that standardizes the specific CO-
emissions, the baseline emissions for existing buildigns are determined following the
provisions from the “TOOL31: Determination of standardized baselines for energy
efficiency measures in residential, commercial and institutional buildings”.

Project emissions

Depending on whether project emissions are estimated for new construction or
retrofitting existing buildings, the following approaches are available.

For new construction, project emissions can be estimated:

(a) Option 1. Calculation of project emissions based on monitoring of energy
consumption. Steps to calculate baseline emissions are described in Figure 2;

(b) Option 2. Modelling project emissions.

For retrofits, the only option available is modelling.
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Figure 2.  Flow chart of estimating project emissions
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A 4

Step 5. Update of the project emission

calculation

5.4.1. Step 1. Identification of building unit categories

103. The same building unit categories as the ones identified in Step 1 of the baseline
emissions section shall be used. The definitions shall be clearly presented in the PDD,
and remain the same for the entire crediting period(s) unless a request for approval of
changes is made in accordance with applicable requirements under changes to
registered CDM project activity or programme of activities in the CDM project cycle
procedure.

5.4.2. Step 2. Identification of project building units

104. Project building units shall be identified for each building unit categoryi defined in

Step 1. The project building units shall consist of building units in building unit category i,
which satisfy the following occupancy criterion:

(a) That are occupied, and used as a primary, year-round residence (applicable only
to residential building units, either in a low-rise or high-rise building);
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105.

106.

107.

(b) That are operated on annual average at least 30 hours/week (applicable only to
commercial and institutional building units, either in a low-rise or high-rise
building).?*

The compliance with the occupancy criterion needs to be monitored ex post, and project
building units failing to satisfy the occupancy criterion shall be excluded from the pool of
project building units (Npsunoiy Or Npiuno,y, Whether the population or sample is
monitored). If all the building units in the project boundary are monitored as project
building units, the ex post monitoring assures that the non-compliant project building
units are not considered in the emission reduction calculation. If a sample of building
units in the project boundary is monitored as project building units, excluding the non-
compliant project building units does not ensure that there is no non-compliant project
building unit in the population. Thus, the project and baseline emissions need to be
corrected for the share of non-compliant project building units. For this purpose, the
number of project building units not satisfying the occupancy criterion (Npjuno,y) IS
monitored ex post.

The project participants may either choose to identify the project building units as all the
building units in the project boundary or use a randomly selected sample of the building
units in the project boundary.

If the random sampling approach is used, emission reductions can be claimed only if the
sample size is larger than the minimum sample size as determined below (Npymin,iy). This
minimum number refers to the number of project building units, for which useful
monitoring data are available in a particular monitoring interval. Therefore, to
compensate for any possible dropouts from the sample group during the monitoring
period, it will be necessary to initially select a sample size. Project participants may
choose any size larger than the minimum sample size, taking into account the risk of
dropouts from the sample group, the overhead costs for monitoring and the effect from
reduced statistical errors on account of a larger sample size in calculating emission
reductions. The minimum sample size needs to be updated every year because the total
number of project building units for building unit categoryi may change over time.
Different sample sizes may be chosen for each vintage year as long as the sample sizes
are larger than the minimum size.

. 3 CUsg pjiy>Xtoos°XNpj iy Equation (31)
PJminiy — 2
Piooy“XNp; iy + CUsg piy*Xto.0s5°
Where:
Np) min,iy = Minimum sample size of project building units in building unit
category i in year y. Round up to the next integer if it is decimal
CUSE Pjiy = Coefficient of variation of specific emissions of project building

units in building unit category i in year y

24 A building unit is considered to be in operation for the amount of hours the building unit is utilized for its
main purpose (e.g. office work for an office building unit). The building unit might as well consume
energy in other hours (e.g. standby energy consumption in the building unit during night time).
However, those hours are not counted towards the operating hours.
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108.

109.

110.

to.os = t-value for a 90 per cent statistical significance level (1.645)
Pioy = 10 per cent precision requirement for a sample estimate (0.10)
Npjiy = Total number of project building units for building unit category i in
yeary
9POP,SE,PJ i, Equation (32
CUsg pjiy = i q (32)

Upopr,SE,pj,iy

Where:

CUsE pJiy = Coefficient of variation of specific emissions of project building
units in building unit category i in year y

OpOP,SEP]iy = Expected population standard deviation of specific emissions of
project building units in building unit category i in year y (t CO2/m?)

KpoP,SE,PJ iy = Expected population mean of specific emissions of project building

units in building unit category i in year y (t CO2/m?)

CVpyskeiy IS @ measure of the expected variation in specific emissions of the population of
project building units in building unit category i in year y. For the first year, cvsgpsiy can
be derived from officially published documents or own non-representative survey,
accounting for the same emission sources as ones for the emission reduction calculation
of the project activity. However, as necessary there may not be information readily
available, a default factor of 0.5 is allowed to be used for the first year. For the second
year, CVsgpsiyneeds to be calculated based on the expected population mean and
standard deviation of specific emissions of project building units in building unit
category i in yeary (uropsepsiy and Opopsepsiy). The sample mean and standard
deviation of the same for the first year (usepsin and Osepsii), calculated with the
equations (48) and (49), may be used as proxies for ppopsersiy and Opopsepsiy-2° IN
case all the building units in the project boundary are monitored as project building units,
replace npj;y by Npjjiy in using the equations (48) and (49).

For the project building units in building unit category i, the project emissions have to be
calculated separately for each building unit category i for each crediting period year. If
the random sampling approach is pursued, the same procedures as the baseline
building units sampling shall be followed.

The collection of the energy consumption data from the project building units may
require apportionment of the energy consumption if it is monitored only at a whole
building level.?® In this case, apportion the energy consumption by the GFA that each
tenant/owner in the building occupies. Also, the use of a refrigerant(s) monitored only at

25 Regardless of additionality or existence of the fuel switching measures, these equations may be used
for the sample size determination purpose.

26 For example, energy consumption for the operation of a central air conditioning system for a whole
building may be metered only at a whole building level. In this case, the building manager (e.g. facility
manager, landlord) may simply include the energy bill in the rent without providing energy consumption
data to each tenant.
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5.4.3.
111.

a whole building level?” shall also be apportioned by the GFA of the building unit. Such
apportionment can be mathematically expressed as follows:

GFApjijy Equation (33)
Xpyijy = Xpj—Bldg,i,j,y ¥
GFAP]—Bldg,i,j,y

Where:

Xpjijy = Project energy consumption (electricity, fossil fuel, or chilled water)
or project emissions related to use of a refrigerant(s) in project
building unit j in building unit category i in year y (MWh, mass or
volume unit, GJ, or t refrigerant/yr)

Xpj-Bldg,i,jy = Project energy consumption (electricity, fossil fuel, or chilled water)
or project emissions related to the use of a refrigerant(s) in the
whole building, which project building unit j in building unit
category i belongs to, in year y (MWh, mass or volume unit, GJ, or
t refrigerant/yr)

GFAp;ijy GI:2A of project building unit j in building unit category i in year y

(m9)

GFAp;_piagijy = GFA ofthe whole building, which project building unit j in building
unit category i belongs to, in year y. Account for GFA of each
building unit in the building, but not GFA of the common service

areas outside the physical boundaries of the building units (m?)

Step 3. Calculation of emissions of each project building unit

First, calculate the annual emissions of each project building unitj in building unit
category i identified in Step 2.

PEi,j,y = PEEC,i,j,y + PEFC,i,j,y + PEWC,i,j,y + PEref,i,j,y Equation (34)
Where:
PE;;, = Project emissions of project building unit j in building unit

category i in year y(t COzelyr)

PEgc,ijy = Project emissions from electricity consumption of project building
unit j in building unit category i in year y (t CO2/yr)

PEpcijy = Project emissions from fossil fuel consumption of project building
unit j in building unit category i in year y (t CO2/yr)

PEwc,ijy = Project emissions from chilled/hot water consumption of project
building unit j in building unit category i in year y (t CO2/yr)

PErcfijy = Project emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t COzelyr)

27 For example the refrigerant use in a central air conditioner supplying the entire building.
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112. If it is justified that the CDM project activity does not result in an increase of emissions
from the use of a refrigerant(s) in buildings as compared to the baseline, PE.s,;y may be
excluded.

5.4.3.1. Sub-step 3.1. Calculation of project emissions from electricity consumption
(PEecijy)

113. The project emissions from electricity consumption of project building unitj in building
unit category i (PEgc,y) are further divided into the following two components:

PEEC,i,j,y = PEEC,non—REcaptive,i,j,y + PEEC,REcaptive,i,j,y Equation (35)
Where:
PEgc,ijy = Project emissions from electricity consumption of project

building unit j in building unit category i in year y (t CO2/yr)

PEgc non—REcaptive,ijy = Project emissions from electricity consumption of project
building unit j in building unit category i in year y, which is
supplied by the grid and/or an off-grid fossil-fuel-fired captive
power plant(s) (t CO2/yr)

PEgc REcaptive,ij,y = Project emissions from electricity consumption of project
building unit j in building unit category i in year y, which is
supplied by an off-grid renewable captive power plant(s)
(t CO2lyr)

114. PEec non-recaptive,ijy Shall be calculated using the latest approved version of the “TOOLO5:
Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation”.

115. PEecrecaptiveijy €quals 0 (t CO2/yr) as the methodology excludes the use of biogas or
biomass systems.

5.4.3.2. Sub-step 3.2. Calculation of project emissions from fuel consumption
(PErcijy)

116. The project emissions from fossil fuel consumption of project building unit j in building
unit category i in year y (PEec,jy) shall be calculated using the latest approved version of
the “TOOLO3: Tool to calculate project or leakage CO. emissions from fossil fuel
combustion”.

5.4.3.3. Sub-step 3.3. Calculation of project emissions from chilled/hot water
consumption (PEwcii,y)

117. The chilled/hot water systems installed in project building units applicable under this
methodology should have configuration as depicted in Figure 2. The equations are
derived considering this configuration in account.?®

28 Project participants willing to use a different configuration of chilled/hot water systems in project
buildings should submit the request for revision to this methodology.
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118.

1109.

120.

The project emissions from chilled/hot water consumption of project building unitj in
building unit category i in year y (PEwc,jy) shall be calculated as follows:

PE. ... = WCpijy¥XEFp wpijy Equation (36)
WLy 1- rlP],dist,l,y

Where:

PEwcijy = Project emissions from chilled/hot water consumption of project
building unit j in building unit category i in year y (t CO2/yr)

WCpijy = Energy content of annual chilled/hot water consumed in project
building unit j in building unit category i in year y (GJ/yr)

EFp;wpijy = Emission factor for production of chilled/hot water that is supplied
to project unit j in building unit category i in year y (t CO2/GJ)

Np) dist,Ly = Average technical distribution losses of the chilled/hot water

system | in year y (GJ of thermal energy losses in the chilled/hot
water distribution network divided by GJ of thermal energy
supplied to the building units)

If a heat meter(s) is installed for monitoring of the energy content of chilled/hot water
consumed in the project building unitj (or centrally in the building that the project
building unit belongs to), WCey,;y can be derived directly from the meter reading. If only
a mass or volume flow meter(s) and temperature indicators are installed, WCepy;y is
calculated according to the following equations:

WCpijy = MpyijyXAtpyijyXCn Equation (37)
Where:
WCpijy = Energy content of annual chilled/hot water consumption in project

building unit j in building unit category i in year y (GJ/yr)

Mpjiiy = Annual chilled/hot water consumption (in mass) of project building
unit j in building unit category i in year y (kg/yr)

Atpyijy = Average temperature difference between the outlet and inlet of the
heat exchanger used for the cooling and heating of building unit
in building unit category i in year y (K)

Cm = Specific heat capacity of the chilled water (GJ/(kg-K))

In case the volumetric flow meter, and not mass flow meter, is installed, me;,;yis
calculated using the following equation:

Mpjijy = VpyijyXPH20 Equation (38)
Where:
Mpjijy = Annual chilled/hot water consumption (in mass) of project building

unit j in building unit category i in year y (kg/yr)
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121.

122.

Vpjijy = Annual chilled/hot water consumption (in volume) of project
building unit j in building unit category i in year y (m®/yr)

PH20 = Density of the chilled/hot water (kg/m?)

The emission factor for chilled/hot water production (EFe;we,jy) Shall be calculated for
each centralised chilled/hot water system | that supplies the chilled/hot water to the
respective building unitj in building unit category i in yeary, according to the following
equation. If the supply of chilled/hot water is claimed for CERs in any other registered
CDM project, EFpswr,jy shall be equal to the baseline emission factor of the chilled/hot
water supply calculated according to the methodology applied to the registered CDM
project. Such treatment is necessary to avoid double counting of emission reductions.

_ PEwpgciy + PEwprciy + PEwprey Equation (39)

EFpywr,ijy = WP

PJLy

Where:

EFp;wpijy = Emission factor for production of chilled/hot water that is supplied
to project building unit j in building unit category i in year y
(t CO2/GI)

PEwpEcy = Project emissions from electricity consumption of chilled/hot water
system | in year y (t CO2/yr)

PEwpFcuy = Project emissions from fuel consumption of chilled/hot water
system | in year y (t CO2/yr)

PEwprELy = Project fugitive emissions of CO, and methane due to release of
non-condensable gases from geothermal sources in chilled/hot
water production in chilled/hot water system | in year y (t CO./yr)

WPpj .1y = Energy content of annual chilled/hot water production of chilled/hot

water system | in year y (GJ/yr)

If a heat meter(s) is installed for monitoring of the chilled/hot water production in the
chilled/hot water system |, WPp;,, can be derived directly from the meter reading. If only
a mass or volume flow meter(s) is installed, WPeg;,y is calculated according to the
following equations:

WPpj 1y = mMpj1yXAtpy;,XCpy Equation (40)
Where:
WPpj 1y = Energy content of annual chilled/hot water production of chilled/hot

water system | in year y (GJ/yr)

Mpj 1y = Annual chilled/hot water production (in mass) of chilled/hot water
system | in year y (kg/yr)

Atpy 1y = Average temperature difference between the outlet and inlet of the
heat exchanger used for the chilled/hot water production in
chilled/hot water system | in year y (K)
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123.

124.

125.

126.

Cm = Specific heat capacity of the chilled/hot water (GJ/(kg-K))

In case a volumetric flow meter, and not a mass flow meter, is installed, mp;;y is
calculated using the following equation:

Mpj Ly = VpjlyXPH20 Equation (41)
Where:
Mpj 1y = Annual chilled/hot water production (in mass) of chilled water

system | in year y (kg/yr)

Vpj Ly = Annual chilled/hot water production (in volume) of chilled water
system | in year y (m®/yr)

PH20 = Density of the chilled water(kg/m?3)

The project emissions from electricity consumption of chilled/hot water system | in year y
(PEwe.ec,y) shall be calculated using the latest approved version of the “TOOLO0S:
Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation”. The electricity consumption includes the consumption all
electrical equipment as a part of central chilled/ hot water system for example
compressor, pumps etc.

The project emissions from fossil fuel consumption of chilled/hot water system | in year y
(PEwe,rcy) shall be calculated using the latest approved version of the “TOOLO0S:
Baseline, project and/or leakage emissions from electricity consumption and monitoring
of electricity generation”.

In case all or part of the heat consumed in chilled/hot water system | is supplied by a
geothermal source, the fugitive emissions from these sources are calculated as follows:

PEwpreiy = (Wpysteamcoziy + Weysteamchaly XGWPcra)XMp steamyy ~ EQUAtion (42)

Where:

PEwprELy = Project fugitive emissions of CO, and methane due to release of
non-condensable gases from geothermal sources in chilled/hot
water production in chilled/hot water system | in year y (t CO./yr)

Wp)steamcozly = Average mass fr_actions of carbon dioxid_e in the produced steam
for the use in chilled/hot water system | in year y (t CO./t steam)

Wp) steamcHaly = AVErage mass frac_:tions_ of methane in the proo!uced geothermal
steam for the use in chilled/hot water system | in year y
(t CH4/t steam)

GWPcpa = Global Warming Potential of methane valid for the relevant
commitment period (t CO.e/t CH,)

Mp; steam,iy = Quantity of geothermal steam produced for the use in chilled/hot

water system | in year y (t/yr)
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5.4.3.4. Sub-step 3.4. Calculation of project emissions from the use of a refrigerant(s)
(PEref,i,j,y)

127. The project emissions from the use of a refrigerant(s) in project building unit j in building
unit category iin year y (PE:et,jy) shall be calculated as follows:

Equation (43
PEref,i,j,y = Z(QP],ref,i,j,m,y + QP],ref,i,j,m,Start - QP],ref,i,j,m,End) q ( )
m

X GWPP],ref,i,j,m,y
WCpjijy
I]P],dist,l,y)XWP PJLy

+ PEWP,ref,l,yx (1 _

Where:

PE,cfijy = Project emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t COzelyr)

Qpjref,ijmy = Annual quantity of refrigerant type m used to replace the
refrigerant(s) that has leaked in project building unit j in building
unit category i in year y, excluding refrigerant leakage from
chilled water system (t refrigerant/yr)

Qpjref,ijmstart = Quantity of the initial charge of refrigerant type m in chiller(s)
used in project building unit j in building unit category i in yeary,
excluding refrigerant leakage from chilled water system
(t refrigerant/yr)

Qpjref,ijmEnd = Quantity of refrigerant type m in chiller(s) used in project
building unit j in building unit category i that is recovered and
destroyed or re-used in year y, excluding refrigerant leakage
from chilled water system (t refrigerant/yr)

Global Warming Potential of refrigerant type m used in project
building unit j in building unit category i in year y (t COze/t
refrigerant)

GWPP],ref,i,j,m,y

WCpyiy = Energy content of annual chilled water consumption in project
building unit j in building unit category i in year y (GJ/yr)

PEwpref,iy = Project emissions from the use of a refrigerant in chilled water
system | in year y (t CO2/yr)

Np dist,Ly = Average technical distribution losses of the chilled/hot water
system | in year y (GJ of technical thermal energy losses in the
chilled/hot water distribution network divided by GJ of thermal
energy supplied to the building units)

WPpj 1y = Energy content of annual chilled/hot water production of
chilled/hot water system | in year y (GJ/yr)
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128.

The project emissions from the use of a refrigerant in chilled/hot water system | in year y
(PEwp,er1,y) are calculated as follows:

PEwpreriy = (Qpprefiy + Qpjrefistart — QprefiEna)XGWPpjref 1y Equation (44)
Where:
PEwprefiy = Project emissions from the use of a refrigerant in chilled water

system | in year y (t CO2/yr)

Qpjrefiy = Ave_rage annual quantity of_the r_efrigerant used to rgplace the
refrigerant that has leaked in chilled water system | in year y
(t refrigerant/yr)

Qpjref Lstart = Quantity of the initial charge of the refrigerant in chilled water
system | in year y (t refrigerant/yr)

Qpjref LEnd = Quantity of the refrigerant in chilled water system | that is
recovered and destroyed or re-used in year y (t refrigerant/yr)

GWPpjref 1y = Global Warming Potential of the refrigerant used in chilled water
system | in year y (t COe/t refrigerant)

5.4.4. Step 4a. Calculation of project emissions

5.4.4.1. Sub-step 4.a.1 Follow this step if fuel switching measures of the project

129.

130.

activity are demonstrated additional or separate additionality demonstration
of the fuel switching measures is not required

If all the building units in the project boundary are monitored as project building units, the
project emission shall be calculated as follows:

Equation (45)

i

PE, = Z PE, j, XDISC;,
j

Where:

PE,, = Project emissions from project building units in year y (t CO.elyr)

PE;;, = Project emissions from project building unit j in building unit
category i in year y(t COzelyr)

DISC;,, = Discount factor for double-counting of emissions reductions due to

overlapping use of efficient appliances in building unit category i in
year y. The discount factor is to be calculated using equation
provided in the section on baseline emissions

If a sample of building units in the project boundary is monitored as project building
units, calculate the SE of project building unitj in building unit categoryi in yeary,
defined as emissions per GFA in square metre per year:
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131.

SEp,, . = Eijy o
PJijy GFApjijy

Where:

SEp;ijy = Specific emissions of project building unit j in building unit
category i in year y, defined as emissions per GFA in square
metre per year (t COze/(m?2-yr))

PE; ;. = Project emissions of project building unit j in building unit
category i in year y (t COzelyr)

GFApy;jy = GFA of project building unit j in building unit category i in year y

(m?)

Then, calculate the average SE of the project building units in building unit category i in
year y (SEeps,y), adjusting for the sample error as follows:

OSE,PJiy Equation (47
SEp;iy = Usepyiy T LoosX \/n— q (47)
PJ,Ly

Where:

SEpyiy = Mean of specific emissions of project building units in building unit
category i in year y, defined as emissions per GFA in square
meter per year (t COze/(m?-yr))

USEP)iy = Sample mean of specific emissions of project building units in
building unit category i in year y (t CO2e/(m?-yr))

to.os = t-value for a 90 per cent statistical significance level (1.645)

OSEP)iy = Standard deviation of specific emissions of project building units in
building unit category i in year y (t CO2e/(m?-yr))

Npyiy = Total number of project building units included in the sample for
building unit category i in year y

2 SEpyijy Equation (48)

HsEpjiy = esiy

Where:

USE,P) iy = Sample mean of specific emissions of project building units in
building unit category i in year y (t CO.e/(m?-yr))

SEpjijy = Specific emissions of project building unit j in building unit
category i in year y, defined as emissions per GFA in square
meter per year (t COze/(m?-yr))

Npjiy = Total number of project building units included in the sample for

building unit category i in year y
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Equation (49)

2
_|Zi(SEppijy = Bsepriy)
OSEPJiy —

Tlp]’i’y -1

Where:

OSEP) iy = Standard deviation of specific emissions of project building units in
building unit category iin year y (t CO.e/(m?-yr))

SEpyijy = Specific emissions of project building unit j in building unit
category i in year y, defined as emissions per GFA in square
metre per year (t CO.e/(m?-yr))

UsE,PJiy = Sample mean of specific emissions of project building units in
building unit category i in year y (t COe/(m?-yr))

Np)iy = Total number of project building units included in the sample for

building unit category i in year y

132. Based on SEp,,y determined above, the project emissions are calculated by multiplying
SEpiy by the total GFA of the project building units in the corresponding building unit
category i. Accordingly, the total project emissions are calculated as follows:

PE, = Z SEp; iy XGFApy 3y XCFpy;, XDISC; ) Equation (50)
i

Where:

PE, = Project emissions of project building units in year y (t COzelyr)

SEpyiy = Mean of specific emissions of project building units in building unit

category i in year y, defined as emissions per GFA in square
metre per year (t COze/(m?-yr))

GFAp;y = Total GFA of project building units in building unit category i in
year y (m?)
CFpjiy = Correction factor for occupancy of project building units in building

unit category i in year y

DISC;,, = Discount factor for double-counting of emissions reductions due to
overlapping use of efficient appliances in building unit categoryi in
year y. The discount factor is to be calculated using equation
provided in the section on baseline emissions

133. Project correction factor for occupancy CFp;,iy shall be calculated as follows:

Where:
PE, = Project emissions of project building units in year y (t CO2elyr)
SEp)iy = Mean of specific emissions of project building units in building unit

category i in year y, defined as emissions per GFA in square
metre per year (t COze/(m?-yr))
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GFApj;y =

CFp]'i'y =

Total GFA of project building units in building unit category i in
year y (m?)

Correction factor for occupancy of project building units in building
unit category i in year y

134. The project correction factor for occupancy of project building units (CFe;;y) is set to one
if all the building units in the project boundary are monitored as project building units. If a
sample of building units in the project boundary is monitored as project building units,
CFpy,iy shall be calculated as follows:

CFpyiy=1—| 2psiy — to.osx\/

Where:
CFpjiy =

Apyiy =

to.05 =

Npjiy =

1 __Mpjunoiy
PLiy = e
A5Y

Where:

Apjiy =

NpjuNo,iy

Nppiy =

Equation (51
Apjiy*(1=2piy) a D)

Npyiy

Project correction factor for occupancy of project building units in
building unit category i in year y

Share of building units not meeting the occupancy criterion for
project building units in building unit category i in year y
t-value for a 90 per cent statistical significance level (1.645)

Total number of project building units included in the sample for
building unit category i in year y

Equation (52)

Share of building units not meeting the occupancy criterion for
project building units in building unit category i in year y

Total number of project building units not satisfying the occupancy
criterion in the sample for building unit category i in year y. See
Step 2 “Identification of project building units” for the occupancy
criterion

Total number of project building units included in the sample for
building unit category i in year y

5.4.4.2. Sub-step 4.a.2. Follow this step if fuel switching measures of the project
activity are not demonstrated additional or the project activity does not claim
CERs for emission reductions from the fuel switching measures

135. The project emissions shall be calculated as follows:?°

29 |n this equation, the carbon intensity of energy sources is derived from the parameters used for the
baseline emission calculation in order to exclude emission reductions from fuel switching measures.
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Equation
PEy = Y {(EClpy1yXClropaonogciy + FClos iy X Clropaonsciy quation (53)
i

+ WClp; i yXClropao00weiy + REFIpy iy )XGFAp;;

XCFpj;,XDISC;,}

Where:
PE,, Project emissions from project building units in year y (t CO.elyr)
EClpy;y Average specific electricity consumption of project building units in

CITopZ 0%,EC,i,y

FClpyiky

CITopZO%,FC,i,y

WClp;;y

CITopZO%,WC,i,y

REFlp);y

GFAP]'i'y

CFP],l,y

DISC;,,

building unit category i in year y (MWh/(m?-yr))

Average carbon intensity of electricity used in the top 20 per cent
performer baseline building units in building unit category i in
yeary (t CO.e/MWh)

Average specific consumptionof energy of fossil fuel type k of
project building units in building unit category i in year y
(MWh/(m?2-yr))

Average carbon intensity of fossil fuelused in the top 20 per cent
performer baseline building units in building unit category i in
yeary (t CO.e/MWh)

Average specific chilled/hot water consumption of project building
units in building unit category i in year y (GJ/(m?-yr))

Average carbon intensity of chilled/hot water used in the top
20 per cent performer baseline building units in building unit
category iin yeary (t CO.e/GJ)

Average specific emissions from the use of a refrigerant(s) in
project building units in building unit category i in year y
(t COze/(m?-yr))

Total GFA of project building units in building unit category i in
year y (m?)
Project correction factor for occupancy of project building units in

building unit category i in year y, calculated applying the equations
(51) and (52)

Discount factor for double-counting of emissions reductions due to
overlapping use of efficient appliances in building unit category i in
year y. The discount factor is to be calculated using equation
provided in the section on baseline emissions

51 of 121



AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings
Version 04.0

Sectoral scope(s): 03

5.4.4.2.1. Calculation of average carbon intensity of energy sources

136.

137.

138.

139.

Using the same set of top 20 per cent performer building units identified in Sub-step 4.1
of the baseline emission calculation, the average carbon intensity of different energy
sources (C|Top20%,Ec,i,y,C|Top20%,;:c,i,y and C|Top20%,wc,i,y) shall be calculated.

The average carbon intensity of electricity used in the top 20 per cent performer building
units (Clyop20%,ec,iy) IS calculated as follows:

2 Clropaowsec,ijy Equation (54)
CITopZO%,EC,i,y - ]
Ly
Where:
Clropz0%.EC,iy = Average carbpr_1 inten_sity of e_Ie(;tricity_used in thg top 20 per cent
performer building units in building unit category i in year y
(t CO2e/MWh)
Clrop20mEcijy = Carbc_m inte_ns_ity of gle_:(_:tricity gsed in_ top 20 per cent performer
baseline building unit j in building unit category i in year y
(t CO2e/MWh)
Jiy = Total number of top 20 per cent performer baseline building units

in building unit category i in year y (t COzelyr). It is calculated as
the product of the number of baseline building units monitored in
building category i and 20 per cent, rounded down to the next
integer if it is decimal

Clrop20w,ecijy 1S the carbon intensity of electricity used in baseline building unitj in
building unit categoryi in year y (ClsLec,ijy), Which is calculated as follows:

_ BEgcijy Equation (55)
ClpLEcijy = ECoisy
Where:
ClgLEc,ijy = Carbon intensity of electricity used in baseline building unit j in
building unit category i in year y (t CO.e/MWh)
BEgcijy = Baseline emissions from electricity consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)
ECgLijy = Electricity consumption of baseline building unit j in building unit

category i in year y (MWh/yr)
The average carbon intensity of fuel used in the top 20 per cent performer building units
(Clyop20w,eciiy) is calculated as follows:

_ 2j Clropzo0,rc,iy Equation (56)
CITopZO%,FC,i,y - ]
l,y

52 of 121



AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings
Version 04.0

Sectoral scope(s): 03

140.

141.

Where:

Clrop20mrciy = Average carbon intensity of fuel used in the top 20 per cent
performer baseline building units in building unit category i in
year y (t CO.e/MWh)

Clrop20mrc,ijy = Carbon intensity of fuel used in top 20 per cent performer baseline
building unit j in building unit category i in year y (t CO.e/MWh)

Jiy = Total number of top 20 per cent performer baseline building units
in building unit category i in year y (t CO2elyr). It is calculated as
the product of the number of baseline building units monitored in
building category i and 20 per cent, rounded down to the next
integer if it is decimal

Clrop20w,c,ijy iS the carbon intensity of fuel used in baseline building unit j in building unit
category i in year y (ClgLrc,ijy), Which is calculated as follows:

_ BEpcijy Equation (57)
ClpLrcijy = —FCB“”
Where:
ClgLrc,ijy = Carbon intensity of fuel used in baseline building unit j in building
unit category i in year y (t CO.e/MWh)
BEgc,ijy = Baseline emissions from fuel consumption of baseline building
unit j in building unit category i in year y (t CO2/yr)
FCprijy = Fuel consumption of baseline building unit j in building unit

category i in year y (MWh/yr)

The average carbon intensity of chilled/hot water used in the top 20 per cent performer
building units (Clrop200,wc,iy) iS calculated as follows:

2 Clropzo9we,ijy Equation (58)
CITopZO%,WC,i,y = T,
Ly
Where:
Clrop20mwe,iy = Average carbon intensity of chilled/hot water used in the top

20 per cent performer building units in building unit category i in
yeary (t CO.e/GJ)

Clrop20mwe,ijy = Carbon intensity of chilled/hot water used in top 20 per cent
performer baseline building unit j in building unit category i in
yeary (t CO.e/GJ)

Jiy = Total number of top 20 per cent performer building units in
baseline building unit category i in year y (t COzelyr). It is
calculated as the product of the number of baseline building units
monitored in building category i and 20 per cent, rounded down to
the next integer if it is decimal
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142. Clyop2ow.we,ijylS @ subset of carbon intensity of chilled/hot water used in baseline building
unit j in building unit category i in year y (Clgwe,ijy), which is calculated as follows:
CI _BEwcijy Equation (59)
BLWC,i,j,y — WCBL,i,j,y
Where:
ClgLwe,ijy = Carbon intensity of chilled/hot water used in baseline building unit |
in building unit category i in year y (t CO2e/GJ)
BEwc,ijy = Baseline emissions from chilled/hot water consumption of baseline
building unit j in building unit category i in year y (t CO2/yr)
WCgijy = Energy content of annual chilled/hot water consumption in
baseline building unit j in building unit category i in year y (GJ/yr)
5.4.4.2.2. Calculation of average specific energy consumption and refrigerant leakage
143. If all the building units in the project boundary are monitored as project building units, the

average specific electricity consumption of the project building units (EClps,y) is
calculated as follows:

2 EClpyijy Equation (60)
EClpjiy = -~
Where:
EClpy;y = Average specific electricity consumption of project building units in
building unit category i in year y (MWh/(m?-yr))
EClp;ijy = Specific electricity consumption of project building unit j in building
unit category i in year y (MWh/(m2-yr))
Npjiy = Total number of project building units in the population for building
unit category i in year y
ECP],i,j,y Equation (61)
EClpjijy = T
Where:
EClpy; .y = Specific electricity consumption of project building unit j in building
unit category i in year y (MWh/(m?-yr))
ECpjijy = Electricity consumption of baseline building unit j in building unit
category iin year y (MWh/yr)
GFAp;ijy = GFA of project building unit j in building unit category i in year y

(m?)
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144,

145.

If all the building units in the project boundary are monitored as project building units, the
average specific consumption fossil fuel type k of project building units (FClpj,ky) IS
calculated as follows:

2 FClpyijky Equation (62)

FClp iy = S

PJiy

Where:

FClpjiky = Average specific consumption of fossil fuel type kof project
building units in building unit category i in year y (mass or volume
unit/(m2-yr))

FClpijky = Sp_ecjfic co_nsumption p_f fossil fuel type kof project bl_JiIding unit j in
building unit category i in year y (mass or volume unit/(m?-yr))

Npjiy = Total number of project building units in the population for building

unit category i in year y

FCI _FCryijky Equation (63)

Where:

FClpy;jky = Sp_ec_ific co_nsumption _o_f fossil fuel type kof project bl_JiIding unitj in
building unit category i in year y (mass or volume unit/(m?-yr))

FCpyijky = An_nu_al con_sumption o_f_fossil fuel type k of project building unit j in
building unit category i in year y. The amount of fuel used for the
electricity generation by the captive power plant(s) in the building
that project building unit j belongs to shall not be included in the
parameter (mass or volume unit/yr)

GFAp;jy = GFA of project building unit j in building unit category i in year y

(m?)

If all the building units in the project boundary are monitored as project building units, the
average specific chilled/hot water consumption of project building units (WClej,y) is
calculated as follows:

2XiWClpy; i Equation (64)
Wy = 25 40
Where
WClp iy = Average specific chilled/hot water consumption of project building
units in building unit category i in year y (GJ/(m?-yr))
WClpj iy = Specific chilled/hot water consumption of project building unit j in
building unit category i in year y (GJ/(m?2-yr))
Npjiy = Total number of project building units in the population for building

unit category i in year y
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146.

147.

WCP],i,j,y Equation (65)
WClpy iy = s
Where:
WClp iy = Specific chilled/hot water consumption of project building unit j in
building unit category i in year y (GJ/(m?-yr))
WCpyiy = Energy content of annual chilled/hot water consumption in project
building unit j in building unit category i in year y (GJ/yr)
GFAp;ijy = GFA of project building unit j in building unit category i in year y

(m?)

If all the building units in the project boundary are monitored as project building units, the
average specific emissions from the use of a refrigerant(s) in project building units
(REFIp;,y) is calculated as follows:

iREFIp;; ; Equation (66
REFIP]'l,y — Z] N P],l,],y q ( )
PJLy
Where:
REFIp);, = Average specific emissions from the use of a refrigerant(s) in

project building units in building unit category i in year y
(t CO2e/(m?-yr))

REFIp);jy = Specific emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t CO2e/(m?-yr))

Npjiy = Total number of project building units in the population for building
unit category i in year y

PEref,i,j,y Equation (67)
REFIp;;;y = s
Where:
REFIp);jy = Specific emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t CO2e/(m?-yr))
PErcfijy = Project emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t COze/yr)
GFApjiy = GFA of project building unit j in building unit category i in year y

(m?)

If a sample of building units in the project boundary is monitored as project building
units, the calculated EClpy,y, FClpjiky, WClpsiy and REFIp;;y shall be conservatively
adjusted for the sampling error. Namely, the adjustment requires EClpy,y, FClpyiky,
WClp;jy and REFIp;;y to be the higher-bound value of the confidence interval
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established around the average El and REFI of the project building units at a 90 per cent
significance level.

OEc1Pj,i, Equation (68

EClp;iy = HEcipyiy T to.osX —— q (68)

Mpyiy
and
OFcLP) ik, Equation (69
FClpyiky = Hrcipyiky T to.osX — q (69)
Veyiy
and
Owcrp)i, Equation (70
WClp;iy = twerpy,iy + to.osX — q (70)
Veyiy
and
OREFLPJ i, Equation (71
REFIp;;y = Urerrp)iy + to.osx—ly q (71)
Npriy

Where:

EClpy;, = Average specific electricity consumption of project building units in
building unit category i in year y (MWh/(m?-yr))

FClpjik.y = Average specific consumption of fossil fuel type k of project
building units in building unit category i in year y (mass or volume
unit/(m2-yr))

WClp; iy = Average specific chilled/hot water consumption of project building
units in building unit category i in year y (GJ/(m?-yr))

REFIp);, = Average specific emissions from the use of a refrigerant(s) in

project building unit j in building unit category i in year y
(t CO2e/(m?-yr))

HECLP] iy = Sample mean of specific electricity consumption of project building
units in building unit category iin year y (MWh/(m?-yr))

Sample mean of specific consumption of fossil fuel type k of
project building units in building unit category i in year y (mass or
volume unit/(m?-yr))

UFcrpj,ik,y

Uwerp)iy = Sample mean of specific chilled/hot water consumption of project
building units in building unit category i in year y (GJ/(m?-yr))

UREFLP) iy = Sample mean of specific emissions from the use of a refrigerant(s)
in project building units in building unit category i in year y
(t COze/(m?-yr))

toos = t-value for a 90 per cent statistical significance level
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OECLP)iy = Standard deviation of specific electricity consumption of project
building units in building unit category i in year y (MWh/(m?-yr))

OFCLP)iky = Standard deviation of specific consumption of fossil fuel type k of
project building units in building unit category i in year y (mass or
volume unit/(m?2-yr))

Owcrpyiy = Standard deviation of specific chilled/hot water consumption of
project building units in building unit category i in year y
(GJ/(m?-yr))

OREFLPJ,i,y = Standard deviation of specific emissions from the use of a
refrigerant(s) in project building units in building unit category i in
year y (t COze/(m?-yr))

Np)iy = Total number of project building units included in the sample for
building unit category i in year y

X EClp i)y Equation (72)

Hecrpyiy = —

Npyiy
and
2] FCIP],i,j,k,y Equation (73)
Urcrpyiky = — .
Npyiy
and
2XiWClpy; iy Equation (74)
RBwcerpyiy = —
Npyiy
and
YjREFIp); iy Equation (75)
HREFLPjIy = — .
Npyiy

Where:

UECLP)iy = Sample mean of specific electricity consumption of project building
units in building unit category i in year y (MWh/(m?-yr))

KFCLPik,y = Sample mean of specific consumption of fossil fuel type k of
project building units in building unit category i in year y (mass or
volume unit/(m?-yr))

Bwerp)iy = Sa_mple mean of spe(_:ific chilled/hot wa_tt_er consumption of project
building units in building unit category i in year y (GJ/(m?-yr))

UREFLP]iy = Sample mean of specific emissions from the use of a refrigerant(s)

in project building units in building unit category iin year y
(t COze/(m?-yr))
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EClp;ijy = Specific electricity consumption of project building unit j in building
unit category i in year y (MWh/(m2-yr))

FClpijky = Specific consumption of fossil fuel type kof project building unit j in
building unit category i in year y (mass or volume unit/(m?-yr))

WClp; iy = Specific chilled/hot water consumption of project building unit j in
building unit category i in year y (GJ/(m?-yr))

REFIpy; = Specific emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t CO.e/(m?-yr))

Npyiy = Total number of project building units included in the sample for
building unit category i in year y

Equation (76)

2
_ Yi(ECIpyiiy — Mecipyiy)
OEcLPliy = Ny — 1
L,

and

Equation (77)

2
o By — treipiky)
FCILPJ,ik,y Ny — 1

and

Equation (78)

2
_ Zj(WCIP],i,j,y - .uWCI,P],i,y)
Owclpjiy = Npjiy — 1
4y

and

Equation (79)

2
_ Zj(REFIP],i,j,y - MREFI,P],i,y)
OREFLPJiy —

nP],i,y -1

Where:

OECILP)iy = Standard deviation of specific electricity consumption of project
building units in building unit category i in year y (MWh/(m?-yr))

OFCLP)iky = Standard deviation of specific consumption of fossil fuel type k of

project building units in building unit category i in year y (mass or
volume unit/(m?-yr))

Owcrpyiy = Standard deviation of specific chilled/hot water consumption of

project building units in building unit category i in year y
(GJ/(m?-yr))

OREFLPJiy = Standard deviation of specific emissions from the use of a
refrigerant(s) in project building units in building unit category iin
year y (t COze/(m?-yr))
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5.4.5.
148.

EClp;ijy = Specific electricity consumption of project building unit j in building
unit category i in year y (MWh/(m2-yr))

FClpijky = Specific consumption of fossil fuel type kof project building unit j in
building unit category i in year y (mass or volume unit/(m?-yr))

WClp; iy = Specific chilled/hot water consumption of project building unit j in
building unit category i in year y (GJ/(m?-yr))

REFIpy; = Specific emissions from the use of a refrigerant(s) in project
building unit j in building unit category i in year y (t CO.e/(m?-yr))

KECLP) iy = Sample mean of specific electricity consumption of project building
units in building unit category i in year y (MWh/(m?-yr))

UFCLP) iy = Sample mean of specific consumption of fossil fuel type k of
project building units in building unit category i in year y (mass or
volume unit/(m?2-yr))

Hwcrp)iy = Sample mean of specific chilled/hot water consumption of project
building units in building unit category i in year y (GJ/(m?-yr))

HREFLP,iy = Sample mean of specific emissions from the use of a refrigerant(s)
in project building units in building unit category i in year y
(t CO2e/(m?-yr))

Np)iy = Total number of project building units included in the sample for
building unit category i in year y

Step 4b. Modelling project emissions

A calibrated building model of the subject building units in the building unit category i is
developed to:

(a) Match (via calibration) the actual energy consumption of the project building;
(b) Estimate baseline building energy consumption;

(© Determine the electrical and thermal energy savings between the project and
baseline buildings, which are then multiplied by appropriate emissions factors.
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Figure 3. Flowchart of whole building simulation
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149. The calibrated building model is established after the end of the first year of project
building operation and when 12 months of energy use data under expected (“full”*°)
operations are available for the project building.

150. The model is established and calibrated using the:
(@) As-built project building characteristics;

(b) Weather, building operating characteristics, building control strategies and
settings and building occupancy experienced during the same 12 month period
for which energy use data under expected (full) operations are available;

30 Expected or full operations means operated on annual average at least 30 hours/week for commercial
and institutional buildings and used for year-round residence for residential buildings.
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(c) Actual annual energy used in the building during the first full year of project
building operation.

151. The project building model is calibrated using actual energy data and the modelling
process is conducted as described below:

152. Step 1. The following data are collected for the project building:3!
(a) Physical base properties(B-settings) of the building;

(b) Specifications of the space conditioning system, including its performance.®? Data
collected may include such characteristics as quantities, capacities and operating
characteristics of primary equipment (e.g. chillers and boilers), secondary
equipment (e.g. air handling units, terminal boxes), fan sizes and types, motor
sizes and efficiencies, system zoning, characteristics of duct systems and other
major components;

(© Control systems;
(d) Information about the tenancy-related characteristics (T-settings).
153. Step 2. Model calibration:*3

@ A simulation input file for the project building is developed based on input data
from Step 1;

(b) The computer simulation results for the project building are compared to the
actual energy consumption by fuel type during the same 12 month period for
which energy use data under expected (full) operations are available, and whole
building model is calibrated following the "Whole Building Calibrated Simulation”
path in ASHRAE Guideline 14-2002.34

154. Step 3. Computer simulation:

(a) After the project model calibration has been completed in Step 2, the calibrated
model is representative of the project building units in building category i;

31 The specific data to collect vary widely depending upon the desired tolerances of the calibration and
the individual building characteristics, therefore the determination of which data to collect is left to the
modeler.

32 For projects supplied by district heating or cooling, the overall thermal efficiency of the district system is
included in the model. Although emission reductions from improvements to the district system are
outside the scope of this methodology, its efficiency is necessary to derive the net emission reductions
from measures applied to the buildings.

33 Calibration is the process of adjusting the input data or parameters in a model (as opposed to changing
the form of the model) to match its output with the measured data from the real-world system. During
this process, assumptions about the building’s internal loads and operational characteristics are
adjusted to produce a closer match between the simulated and actual energy usage.

34 American Society of Heating, Air Conditioning, and Refrigeration Engineers Guideline 14-2002
Measurement of Energy and Demand Savings, or current version.
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(b)

(c)

The calibrated model is modified to represent the baseline building units in
building unit category as described above;

Calibrated models of the project building units and the baseline building units are
completed for each crediting period year using weather, building operating
characteristics, building control strategies and settings, and building occupancy
settings, referred to as tenancy settings, for each year of the crediting period.

155. Step 4. Documentation. The following information is reported as part of the annual
emission savings documentation:

(@)

(b)

(€)

(d)

(€)

(f)

9

(h)

(i)

Software Version: Report the name and version humber of the whole building
simulation software used, including certification or evidence of BESTEST
validation;

Steps 1 and 3 input files to define the project and baseline building models,
ex ante and ex post, including: (i) building physical properties; (ii) characteristics
of the space conditioning system; (iii) initial load and operating assumptions; (iv)
typical year weather file; (v) occupancy schedules; (vi) HVYAC and lighting control
settings; and (vii) lighting schedules; and

Step 2 information documenting the calibration process, including: (i) initial
simulation results for baseline building; and (i) accuracy with which the
simulation results match the calibration energy data.Model development and
calibration documentation (including input and weather files) shall be provided to
allow for accurate recreation of the model;

Physical base properties of the baseline and project building units, including, but
not limited to: (i) building envelope (e.g. building geometry, location of building
surfaces such as windows, building shades, relative position of the building
thermal zones); and (ii) thermal properties (layer-by-layer description of the
building materials with their conductivity, specific heat, and density);

Specification of the space conditioning system of the project and baseline
building units;

Specification of the control systems and control settings of the project and
baseline building units;

Information about actual baseline and project buildings’ tenancy-related settings:
() internal loads (occupancy or average number of people per time period,;
lighting and equipment power density; internal load schedules); and (ii) building
operations (control temperatures, window opening and related schedules,
reflecting occupant behaviour);

Weather files for the project location with hourly data of temperature, humidity,
wind direction and speed, total and diffuse solar radiation;

Name and qualifications of the person(s) involved in the computer simulation
analyses and calibration.
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5.4.5.1.

156.

157.

158.

159.

160.

5.5.
161.

162.

163.

Step 5. Update of the project emission calculation

In order to reflect the changes in the energy consumption patterns of the project building
units over time, the relevant data (ECepy,ijy, FCpryijxy and WCe;;y) shall be collected
every year from the same project building units. If a project building unit in a sample
group is destroyed or its function is changed, it can be replaced by another building unit
with the same function that is randomly sampled.

The calculation of the project emissions from the use of a refrigerant(s) (PEres,jy) shall be
updated annually. Alternatively, it can be updated for the first three years of the
corresponding crediting period, and for any subsequent year in the crediting period, the
maximum annual value of the three-year monitoring period can be used.

All the other project-related data need to be updated every third year (e.g. year 4, 7, 10).
The GFA data in the project (GFAp,,ijy, GFApsBidg,ijy and GFAp;iy) may be updated more
frequently in order to reflect the change in the scale of the project activity over time.

Based on the above data, the project emissions shall be updated annually after the
project implementation.

All the steps should be documented transparently, including a list of the project building
units identified, with information to clearly identify the building units, as well as the
relevant data used for the calculation of the project emissions.

Leakage emissions

In case the project activity involves the replacement of equipment, and the leakage
effect of the use of the replaced equipment in another activity is neglected because the
replaced equipment is scrapped, an independent monitoring of scrapping of replaced
equipment needs to be implemented (SCRAPqy). The monitoring should include a check
if the number of project activity equipment distributed by the project and the number of
scrapped equipment correspond with each other. For this purpose scrapped equipment
should be stored until such correspondence has been checked. The scrapping of
replaced equipment should be documented and independently verified.

In case the project activity involves fossil fuel switching measures, leakage resulting from
fuel extraction, processing, liquefaction, transportation, re-gasification and distribution of
fossil fuels outside of the project boundary shall be considered. Leakage upstream
emissions in year y (LEy) shall be determined using the latest version of the “TOOL15:
Upstream leakage emissions associated with fossil fuel use” where LEysy refers to
LEy,FCpyxyrefers to FFpykyand FCeuxy refers to FFgy i 5, in this methodology.

Where total net leakage effects are negative (LEy < 0), project participants should
assume LE, = 0.
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5.5.1. Determination of fossil fuel consumption in project building units

164.

165.

If all the building units in the project boundary are monitored as project building units, the
total fossil fuel consumption (FFe;xy) shall be calculated as follows:

FFpyry = z z FFpyijy Equation (80)
i

Where:

FFpyky = Consumption of fossil fuel k in all project building units in year y

(m3fyr)

Consumption of fossil fuel k in project building unit j in building unit
category iin year y (m®/yr)

FFpyijy

If a sample of building units in the project boundary is monitored as project building
units, calculate FFp;xy as follows:

E ion (81
FFpyry = Z FFpjkiy XNpjiy guation (81)
i

Where:

FFpyky = Consumption of fossil fuel k in all project building units in year y
(m3/yr)

FFpjkiy = Mean consumption of fossil fuel k in project building units in
building unit category i in year y (m®/yr)

Npjiy = Total number of project building units in the population for building
unit category i in year y

OFF,PJ ki, i
FFpykiy = Hrrprky T to 05 X — 22 Equation (82)
AL IERY

Where:

FFpjkiy = Mean consumption of fossil fuel k in project building units in
building unit category i in year y (m®/yr)

UEF,P) K,y = Sample mean consumption of fossil fuel k in project building units
in building unit category i in year y (m3/yr)

toos = t-value for a 90% statistical significance level (1.645)

OFF.PJk iy = Standard deviation of consumption of fossil fuel k in project
building units in building unit category i in year y (m3/yr)

Npjiy = Total number of project building units included in the sample for

building unit category i in year y
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2 FFp iy Equation (83)
HFFPIkiy = W
Where:
UFFP]k,iy = Sample mean of consumption of fossil fuel k in project building
units in building unit category i in year y (m®/yr)
FFp iy = Consumption of fossil fuel k in project building unit j in building unit
category i in year y (m3/yr)
Np)iy = Total number of project building units included in the sample for

building unit category i in year y

Equation (84)

2
_ |%(FFppijy = Brrprkiy)
OFFP]kiy —

np],i,y -1

Where:

OFF,PJ k,iy = Standard deviation of consumption of fossil fuel k in project
building units in building unit category i in year y (m®/yr)

FFp iy = Consumption of fossil fuel k in project building unit j in building unit
category i in year y (m®/yr)

UFF.P]k,iy = Sample mean of consumption of fossil fuel k in project building
units in building unit category i in year y (m®/yr)

Npyiy = Total number of project building units included in the sample for

building unit category i in year y

5.5.2. Determination of fossil fuel consumption in baseline building units

166. Consumption of fossil fuel type k in all baseline building units in yeary (FFgLky) is
calculated as follows:

Equation (85
FFBL,k,y = Z FFTopZO%,i,k,yXNP],i,y q ( )
i
Where:
FFgp 1y = Consumption of fossil fuel type k (a coal or petroleum fuel type) in

all baseline building units in year y (volume or mass unit/yr)

FFrop20%,ik,y = Mean_consumption of fossil fuel type_k _(a coa_l or petr_ole_um fu_eI
type) in top 20 per cent performer building units in building unit
category i in year y (volume or mass unit/yr)

Npjiy = Total number of project building units in the population for building

unit category i in year y
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167.

2 FFrop20%,i,j,k.y Equation (86)

FFTopZO%,i,k,y = 7

l'y

Where:

FFrop20%,ik,y = Mean consumption of fossil fuel type k (a coal or petroleum fuel
type) in top 20 per cent performer building units in building unit
category i in year y (volume or mass unit/yr)

FFrop20m,ijky = Consumption of fossil fuel type_k (a cc_)a_ll_or p(_atrpleum.fuel type) i_r_1
top 20 per cent performer building unit j in building unit category iin
year y (volume or mass unit/yr)

Jiy = Total number of top 20 per cent performer building units in building

unit category i in year y. It is calculated as the product of the
number of baseline building units monitored in building category i
and 20 per cent, rounded down to the next integer if it is decimal

If sampling of the baseline building units is involved in the calculation of FFrop20%,iky, the
calculated FFrop20%,ikyShall be conservatively adjusted for the sampling error. Namely,
the adjustment requires FFrop2ow,iky t0 be the lower-bound value of the confidence
interval established around the average consumption of fossil fuel type k of the top
20 per cent performer building units at a 90 per cent significance level. This sample error
adjustment is performed by a bootstrap method.*® First, create resamples of FFg_jky by
repeatedly sampling at random and with replacement® from the original sample of
FFsLijky.- Each resample is the same size as the original sample and the minimum size
of the resamples is 1,000. Second, create a bootstrap distribution calculating FFrop200.,iky
for each resample according to equation (88). Lastly, the sample-error-adjusted
FFrop20,iky 1S the value of FFrop0m,iky at the five per cent percentile of the bootstrap
distribution.

35 Refer to Hesterberg et al. (2005) for more details of the bootstrap method.

%6 Sampling with replacement means that after randomly drawing an observation from the original
sample, it is put back before drawing the next observation.
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5.6.
168.

169.

170.

171.

172.

173.
174.

Emission reductions

Two options to calculate emissions reductions are available depending on whether
suppressed demand for energy services®’ existed to project implementation.

Option 1. Emissions reductions calculations without considering suppressed demand
scenario.

If suppressed demand for energy services is deemed not to exist prior to project
implementation, emissions reductions are calculated as follows:

ER, = BE, — PE,, — LE,, Equation (87)
Where:

ER, = Emission reductions in year y (t COzelyr)

BE, = Baseline emissions in year y (t CO.elyr)

PE,, = Project emissions in year y (t CO.elyr)

LE, = Leakage emissions in year y (t CO.elyr)

When a whole building computerized simulation tool is used, emission reductions are
determined as the differences in energy use and emissions between the baseline and
project scenarios generated by calibrated models of the baseline buildings and project
buildings using the weather and building occupancy experienced during each year of the
crediting period and subtracting leakage emissions.

If the building computerized simulation tool allows estimating energy savings due to
energy efficiency measures only, emission reductions from fuel switching (including
renewables) shall be calculated using model outputs (i.e. estimated energy savings) that
are multiplied with the respective emission factors.

Option 2. Emissions reductions calculations under suppressed demand scenario.

Suppressed demand for energy services is deemed to exist prior to project
implementation if one or more of the following conditions are observed:

(a) The project activity is implemented in rural areas of the country with the
electrification rate being below 20 per cent;®

87 A minimum living standard of adequate space heating, indoor air temperatures, and adequate access
to energy (including electricity) to satisfy basic human needs.

%8 The most recent available data on the electrification rates shall be used to demonstrate compliance
with the 20 per cent threshold. In no case shall data be used if older than three years than the date of
commencement of validation of the project activity.
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175.

5.6.1.
176.

(b)
(c)

(d)

Animal dung is the most common fuel used in the project area;

The project activity is in Least Developed Countries (LDCs) or Small Island
Developing States (SIDs);

The conditions applicable for special underdeveloped zone (SUZ) provided in the
"Guidelines for demonstrating additionality of microscale project activities".

If a suppressed demand scenario is determined to exist, two options to address it in
emissions reductions calculations are available.

Option 2a

This option is applicable if emissions reductions are estimated based on the top 20 per
cent benchmark of best performing buildings. Under this option, a suppressed demand
factor of 1.20 can be used to make a suppressed demand correction in one of the
following ways:

(@)

(b)

(c)

In case measures implemented under the project activity are targeted at
electricity consumption only, the electricity consumption of baseline buildings
shall be multiplied by the suppressed demand factor to determine their baseline
electricity consumption corrected for suppressed demand;

In case measures implemented under the project activity are targeted at space
heating® and/or cooking only, the respective energy consumption (for heating,
cooking or both, depending on which end-use the measures are targeted at) of
baseline buildings shall be multiplied by the suppressed demand factor to
determine their baseline energy consumption for heating and/or cooking
corrected for suppressed demand,;

In case measures implemented under the project activity are targeted at all types
of energy demand, i.e. electricity, space heating and cooking, the respective
energy consumption of each type of energy demand of baseline buildings shall
be multiplied by the suppressed demand factor to determine their baseline
energy consumption for electricity, heating and cooking corrected for suppressed
demand.

39 Measures targeted at space heating may include building envelop improvements (such as improved
building insulation, replacement of windows and doors) as well as improvements to space conditioning
equipment (such as the refurbishment or deployment of boilers and HVAC equipment).
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5.6.2. Option 2b

177.

This option is applicable if emissions reductions are estimated using a whole building
computer simulation model. Depending on whether emissions reductions are estimated
for the project activity dealing with new construction or retrofitting existing buildings, the
following options are available:

(@)

(b)

(€)

For new construction, the calibrated whole building model needs to be run two
timesto generate baseline energy consumption in each year of the crediting
period using the following inputs that are common for two runs:

() Baseline building characteristics (B-settings);
(i)  T-settings of the project activity buildings;
(i)  Actual weather conditions experienced by project buildings;

(iv) The generatedbaseline energy consumption shall be used for emissions
reductions calculations;

(v) Run1:
a. Temperature settings:

i. If relevant building code specifies indoors temperatures, these
should be used as inputs;

ii. If there are no relevant buildings codes or building code does
not specifies indoors temperature, then healthy indoor
temperatures recommended by such organizations as the
World Health Organization, using the most conservative
temperature, shall be used as inputs and the source of data
shall be specified in the PDD;

(vi) Run 2:
a. Temperature settings:

i. The same as in the project model observed in each relevant
year of the crediting period;

The baseline energy consumption that shall be used for calculations of emission
reductions shall be the minimum energy consumption generated by the
simulation model as a result of Run 1 and Run 2;

For retrofitting existing buildings, the calibrated whole building model needs to be
run two times to generate baseline energy consumption in each year of the
crediting period using the following inputs that are common for two runs:

(i) Baseline building characteristics (B-settings);

(i) The average energy consumption experienced by the baseline building(s)
during the last three full years prior to its retrofit;

(i)  T-settings of the project activity buildings;
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5.7.

178.

179.

5.8.

(d)

(iv) Actual weather conditions experienced by project buildings;

(v) The generated baseline energy consumption shall be used for emissions
reductions calculations;

(vi) Run1:
a. Temperature settings:

i. If relevant building code specifies indoors temperatures, these
should be used as inputs;

ii. If there are no relevant buildings codes or building code does
not specifies indoors temperature, then healthy indoor
temperatures recommended by such organizations as the
World Health Organization, using the most conservative
temperature, shall be used as inputs and the source of data
shall be specified in the PDD;

(vi) Run 2:
a. Temperature settings:

i. The same as in the project model observed in each relevant
year of the crediting period;

The baseline energy consumption used for calculations of emission reductions
shall be the minimum energy consumption generated by the simulation model as
aresult of Run 1 and Run 2.

Changes required for methodology implementation in 2" and 3 crediting
periods

Refer to the latest approved version of the “TOOL11: Assessment of the validity of the
original/current baseline and update of the baseline at the renewal of the crediting
period”.

In applying the aforementioned tool, the following procedure specific to this methodology
should be followed. For the parameters monitored ex post, there are parameters that
require monitoring annually and at least every three years. For the latter parameters, the
monitoring frequency does not necessarily coincide with the first year of the 2"%and the
3'crediting periods (i.e. year 8 and 15). Therefore, updating of these parameters is not
necessary at the renewal of the crediting period.

Data and parameters not monitored

Data / Parameter table 1.

Data / Parameter: DISHpj,ex-ante
Data unit: -
Description: Existence of a district heating system(s) supplying space heating to

project building units used for the calculation of project emissions,
checked before the construction of the project building units
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Source of data:

Project building construction plan

Measurement
procedures (if any):

Any comment:

Data / Parameter table 2.

Data / Parameter:

BIOGPJ,ex—ante

Data unit:

Description:

Existence of a biogas systems(s) supplying electrical or thermal
energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying to the project
building units, checked before the construction of the project building
units

Source of data:

Project building construction plan

Measurement
procedures (if any):

Any comment:

Data / Parameter table 3.

Data / Parameter:

BlOMPJ,ex-ante

Data unit:

Description:

Existence of a biomass-fired boiler(s) supplying electrical or thermal
energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying to the project
building units, checked before the construction of the project building
units

Source of data:

Project building construction plan

Measurement
procedures (if any):

Any comment:

Data / Parameter table 4.

Data / Parameter: COGENp;,ex-ante
Data unit: -
Description: Existence of a cogeneration system(s) supplying electrical or thermal

energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying water to the
project building units, checked before the construction of the project
building units

Source of data:

Project building construction plan and, if relevant, a survey at
chilled/hot water systems

Measurement
procedures (if any):

Any comment:
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Data / Parameter table 5.

Data / Parameter: CFCpy ex-ante
Data unit: -
Description: Confirmation that none of the project building units used for the

calculation of project emissions uses CFC as a refrigerant, checked
before the construction of the project building units

Source of data:

Project building construction plan

Measurement
procedures (if any):

Any comment:

Data / Parameter table 6.

Data / Parameter: OVERLp;j ex-ante
Data unit: -
Description: Confirmation that none of the project building units used for the

calculation of project emissions claims CERs for emission reductions
achieved by using efficient appliances being credited in other project
activities registered as CDM projects, checked before the
construction of the project building units

Source of data:

UNFCCC website <http://cdm.unfccc.int/index.html>

Measurement
procedures (if any):

Check on the UNFCCC CDM website if there are registered CDM
projects receiving CERs from the use of efficient appliances within
the host country. If there is none, this applicability condition is
deemed satisfied.

If there is one or more registered CDM projects receiving CERs from
the use of efficient appliances within the host country, a discount
factor (DISCiy) shall be applied to the baseline and project emissions
in order to satisfy this applicability condition

Any comment:

Data / Parameter table 7.

Data / Parameter: COMP5p; ex-ante
Data unit: -
Description: Compliance of project building units with all applicable energy

standards, checked before the construction of the project building
units

Source of data:

Certificate of compliance issued by an independent entity
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Measurement First, check if there is an applicable energy standard that is assumed
procedures (if any): to be enforced in the project boundary. An energy standard is
assumed to be enforced if more than 50 per cent of the building units
regulated by the standard in the project boundary are in compliance
with the standard. This requirement is assumed to be determined by
observation or review of public records but not by building occupant
surveys. If there is no inspection system in place to check the
compliance of buildings, the energy standard can be assumed not
enforced.

If there is an applicable energy standard that is assumed to be
enforced, an independent entity such as a governmental agency or
sectoral expert shall check the compliance as per the host country
regulation, based on the project building construction plan. The
results shall be validated by a DOE

Any comment: -

Data / Parameter table 8.

Data / Parameter: ESHARE; »

Data unit: -

Description: Default share of energy use category of efficient appliances of type n
in the total building energy consumption in building unit category iin
yeary

Source of data: Official statistics, existing relevant study, or own survey

Measurement A default energy consumption profile for the relevant building unit

procedures (if any): category ishall be prescribed in the PDD (e.g. X% lighting, Y% air

conditioning, Z% water heating, etc.). Such a default profile is to be
established for a broad category of (i) residential building units, (ii)
commercial building units, and/or (iii) institutional building units. If a
building energy consumption profile is not readily available on the
country level, a profile specific to the project boundary, or other
comparable geographical areas within the host country may be used

Any comment: -

Data / Parameter table 9.

Data / Parameter: PsL Fuel
Data unit: Local currency unit/GJ.
Description: Historical average retail price of the fuel most commonly used in the

baseline building units since the less carbon-intensive fuel used in
the project building units became commercially available within the
project boundary

Source of data: Fuel retailers.
Measurement Preferably published retail prices. If published retail prices are not
procedures (if any): available, offers from fuel retailers can be used as a substitute

Any comment: -
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Data / Parameter table 10.

Data / Parameter: Pej.Fuel
Data unit: Local currency unit/GJ.
Description: Historical average retail price of the less carbon-intensive fuel used in

the project building units since the fuel became commercially
available within the project boundary

Source of data: Fuel retailers.
Measurement Preferably published retail prices. If published retail prices are not
procedures (if any): available, offers from fuel retailers can be used as a substitute

Any comment: -
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Data / Parameter table 11.

Data / Parameter: NBL,i
Data unit: -
Description: Total number of baseline building units in the population for building

unit category i at the start of the project activity

Source of data:

Building survey

Measurement
procedures (if any):

Any comment:

Data / Parameter table 12.

Data / Parameter: Cn
Data unit: GJ/(kg-K)
Description: Specific heat capacity of the chilled/hot water

Source of data:

E.g. “Water — Thermal Properties”,
<http://www.engineeringtoolbox.com/water-thermal-properties-
d_162.html>

Measurement
procedures (if any):

Any comment:

Applicable only if a mass or volume flow meter is installed for
monitoring of chilled/hot water consumption

Data / Parameter table 13.

Data / Parameter: PH20
Data unit: kg/m3
Description: Density of the chilled/hot water

Source of data:

For example “Water — Thermal Properties”,
<http://www.engineeringtoolbox.com/water-thermal-properties-
d_162.html>

Measurement
procedures (if any):

Any comment:

Applicable only if a volume flow meter is installed for monitoring of
chilled/hot water consumption.

Data / Parameter table 14.

Data / Parameter: GWPcha
Data unit: t COze/t CH4
Description: Global warming potential of methane valid for the relevant

commitment period

Source of data:

The latest version of the IPCC’s assessment report.

Measurement
procedures (if any):

Default value for the first commitment period: 21 t COze/t CHa

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water cooling system
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6. Monitoring methodology

180. All data collected as part of monitoring should be archived electronically and be kept at
least for two years after the end of the last crediting period. One hundred per cent of the
data should be monitored if not indicated otherwise in the tables below. All
measurements should be conducted with calibrated measurement equipment according
to relevant industry standards.

181. In addition, the monitoring provisions in the tools referred to in this methodology apply.

6.1. Dataand parameters monitored

Data / Parameter table 15.

Data / Parameter: BIOGp,y
Data unit: -
Description: Existence of a biogas systems(s) supplying thermal or electrical

energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying water to the
project building units, year y

Source of data: Building survey

Measurement -
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -
Any comment: -

Data / Parameter table 16.

Data / Parameter: BIOMpyy
Data unit: -
Description: Existence of a biomass-fired boiler(s) supplying electrical or thermal

energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying water to the
project building units, in yeary

Source of data: Building survey

Measurement -
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -
Any comment: -
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Data / Parameter table 17.

Data / Parameter: COGENRp,y
Data unit: -
Description: Existence of a biomass-fired boiler(s) supplying electrical or thermal

energy to project building units, used for the calculation of project
emissions, and chilled/hot water systems, supplying water to the
project building units, in year y

Source of data:

Building survey

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Data / Parameter table 18.

Data / Parameter: CFCpyy
Data unit: -
Description: Confirmation that none of the project building units used for the

calculation of project emissions uses CFC as a refrigerant in year y

Source of data:

Building survey

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Data / Parameter table 19.

Data / Parameter: OVERLp;,y
Data unit: -
Description: Confirmation that none of the project building units used for the

calculation of project emissions claims CERs for emission reductions
achieved by using efficient appliances being credited in other project
activities registered as CDM projects in year y

Source of data:

UNFCCC website <http://cdm.unfccc.int/index.html>.

Measurement
procedures (if any):

Check on the UNFCCC CDM website if there are registered CDM
projects receiving CERs from the use of efficient appliances within
the host country. If there is none of such, this applicability condition is
deemed satisfied.

If there is registered CDM project(s) receiving CERs from the use of
efficient appliances within the host country, a discount factor (DISCiy)
shall be applied to the baseline and project emissions in order to
satisfy this applicability condition

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter.
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QA/QC procedures: -

Any comment: -

Data / Parameter table 20.

Data / Parameter: COMPsp;y

Data unit: -

Description: Compliance of project building units with all applicable energy
standards, checked in yeary after the construction of the project
building units

Source of data: Certificate of compliance issued by an independent entity.

Measurement First, check if there is an applicable energy standard that is assumed

procedures (if any): to be enforced in the project boundary. An energy standard is

assumed to be enforced if more than 50 per cent of the building units
regulated by the standard in the project boundary are in compliance
with the standard. This requirement is assumed to be determined by
observation or review of public records but not by building occupant
surveys. If there is no inspection system in place to check the
compliance of buildings, the energy standard can be assumed not
enforced.

If there is an applicable energy standard that is assumed to be
enforced, an independent entity such as a governmental agency or
sectoral expert shall check the compliance as per the host country
regulation. The results shall be verified by a DOE at the first
verification of emission reductions achieved by the relevant project
building unit(s)

Monitoring frequency: | Monitored only in the year in which the project building units are
constructed

QA/QC procedures: -

Any comment: -

Data / Parameter table 21.

Data / Parameter: APPLcomny

Data unit: -

Description: Total number of efficient appliances of type n that are used in
registered CDM project(s) in the host country in yeary

Source of data: Monitoring reports of respective CDM projects available on UNFCCC
website

Measurement If the registered CDM project(s) has not published a monitoring

procedures (if any): report(s), it is not necessary to account for this parameter

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -

Any comment: -
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Data / Parameter table 22.

Data / Parameter: APPLHostny
Data unit: -
Description: Total number of efficient appliances of type n that are sold in the host

country in year y

Source of data:

Official statistics, existing relevant study, or own survey

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Data / Parameter table 23.

Data / Parameter:

OPOP,SE,BL,i.y

Data unit:

t CO2/m?2

Description:

Expected population standard deviation of specific emissions of
baseline building units in building unit category i in year y

Source of data:

For the first year: Derived from officially published documents or own
non-representative building survey. If a default factor of 0.5 is used
for cvse gLy, there is no need to derive this parameter.

For the second year onwards: Use0sg py,i18S @ proxy

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and update the value
in the second year for the rest of the crediting period(s)

QA/QC procedures:

Any comment:

Data / Parameter table 24.

Data / Parameter:

OPOP,SE,PJ,iy

Data unit:

t CO2/m?2

Description:

Expected population standard deviation of specific emissions of
project building units in building unit category i in year y

Source of data:

For the first year: Derived from officially published documents or own
non-representative building survey. If a default factor of 0.5 is used
for cvse,puliy, there is no need to derive this parameter.

For the second year onwards: Use0Osg py,i18S @ proxy

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and update the value
in the second year for the rest of the crediting period(s)

QA/QC procedures:

Any comment:
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Data / Parameter table 25.

Data / Parameter:

GFAgL,jy or GFABL-BIdg,i .y

Data unit:

m2

Description:

(&) GFA of baseline building unit j in building unit category i in
yeary; or

(b) GFA of the whole building, which baseline building unit j in
building unit category i belongs to, in year y. Account for GFA of
each building unit in the building, but not GFA of the common
service areas

Source of data:

The following data sources may be used if the relevant conditions
apply:

Conditions for using the data

Data source
source

This is the preferred source
If (a) is not available

(&)  Building plan
(b)  On-site measurement

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

(@) Confirm on-site that building geometry represented in the plan
is accurate;
(b) Not applicable

Any comment:

GFA&LBIdg,ijy IS applicable only if apportioning of baseline energy
consumption and/or baseline emissions related to the use of a
refrigerant(s) is required

Data / Parameter table 26.

Data / Parameter:

B EEC,non-REcaptive,i,j Y

Data unit:

t CO2lyr

Description:

Baseline emissions from electricity consumption of baseline building
unit j in building unit category i in year y, which is supplied by the grid
and/or an off-grid fossil-fuel-fired captive power plant(s)

Source of data:

As per the “TOOLO5: Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation”

Measurement
procedures (if any):

As per the “TOOLO5: Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation”

Monitoring frequency:

Annually

QA/QC procedures:

As per the “TOOLO5: Baseline, project and/or leakage emissions from
electricity consumption and monitoring of electricity generation”

Any comment:
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Data / Parameter table 27.

Data / Parameter:

FCsLi,ky Or FCaL-BIdg,i,j.y

Data unit:

Mass or volume unit/yr (e.g. tonne/yr or m3/yr)

Description:

(&) Annual consumption of fossil fuel type k of baseline building unit j
in building unit category i in year y; or

(b) Annual consumption of fossil fuel type k of the whole building,
which baseline building unit j in building unit category i belongs
to, in yeary.

In both cases, the amount of fuel used for the electricity generation

by the captive power plant(s) in the building that baseline building

unit j belongs to shall not be included in the parameter

Source of data:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”.

When applying the tool, requirements for FCi,j,y should be followed

Measurement
procedures (if any):

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

Monitoring frequency:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO: emissions from fossil fuel combustion”

QA/QC procedures:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”.

Check consistency of the monitored records with the records from
previous monitoring intervals

Any comment:

FCaL-sidg,ijikylS applicable only if the fuel consumption is monitored
only at a whole building level

Data / Parameter table 28.

Data / Parameter:

Wcky

Data unit:

t C/mass unit of the fuel.

Description:

Weighted average mass fraction of carbon in fuel type k in yeary.

Source of data:

The following data sources may be used if the relevant conditions
apply:

Conditions for
data source

Data source using the

(a)  Values provided by the
fuel supplier in invoices

(b)  Measurements by the
project participant

This is the preferred source

If () is not available

Measurement
procedures (if any):

Measurements should be undertaken in line with national or
international fuel standards

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter
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QA/QC procedures: Verify if the values under a) and b) are within the uncertainty range of
the IPCC default values as provided in Table 1.2, Vol. 2 of the 2006
IPCC Guidelines. If the values fall below this range collect additional
information from the testing laboratory to justify the outcome or
conduct additional measurements. The laboratories in b) should have
ISO17025 accreditation or justify that they can comply with similar
quality standards

Any comment: Applicable only if Option A is used for the calculation of emissions
from fossil fuel consumption in building unit or chilled/hot water
system and the fuel consumption is measured in a mass unit

Data / Parameter table 29.

Data / Parameter: Py

Data unit: Mass unit/volume unit of the fuel.

Description: Weighted average density of fuel type k in yeary.

Source of data: The following data sources may be used if the relevant conditions
apply:

Conditions for using the

Data source
data source

(c)  Values provided by the | This is the preferred source
fuel supplier in
invoices

(d) Measurements by the If (a) is not available
project participant

(e) Regional or national If (a) is not available
default value

These sources can only be
used for liquid fuels and
should be based on well
documented, reliable sources
(such as national energy

balances)
Measurement Measurements should be undertaken in line with national or
procedures (if any): international fuel standards
Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -

Any comment: Applicable only if Option A is used for the calculation of emissions
from fossil fuel consumption in building unit or chilled/hot water
system and the fuel consumption is measured in a volume unit
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Data / Parameter table 30.

Data / Parameter: NCViy

Data unit: GJ/mass or volume unit.

Description: Average net calorific value of fossil fuel type k used in year y

Source of data: As per the latest version of the “TOOLO3: Tool to calculate project or

leakage CO:2 emissions from fossil fuel combustion”.

When applying the tool, requirements for NCVk should be followed

Measurement As per the latest version of the “TOOLO03: Tool to calculate project or
procedures (if any): leakage CO: emissions from fossil fuel combustion”

Monitoring frequency: | As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

QA/QC procedures: As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO: emissions from fossil fuel combustion”

Any comment: Applicable only if Option B is used for the calculation of emissions
from fossil fuel consumption in building unit or chilled/hot water
system

Data / Parameter table 31.

Data / Parameter: EFcozky

Data unit: t CO2/GJ

Description: Weighted average CO: emission factor of fossil fuel type k used in
yeary

Source of data: As per the latest version of the “TOOLO03: Tool to calculate project or

leakage CO2 emissions from fossil fuel combustion”.

When applying the tool, requirements for NCVk should be followed

Measurement As per the latest version of the “TOOLO03: Tool to calculate project or
procedures (if any): leakage CO:2 emissions from fossil fuel combustion”

Monitoring frequency: | As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”

QA/QC procedures: As per the latest version of the “TOOLO3: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

Any comment: Applicable only if Option B is used for the calculation of emissions
from fossil fuel consumption in a building unit or chilled/hot water
system.

For (a): If the fuel supplier does provide the NCV value and the CO:
emission factor on the invoice and these two values are based on
measurements for this specific fuel, this CO: factor should be used. If
another source for the CO2 emission factor is used or no CO:
emission factor is provided, options (b), (c) or (d) should be used
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Data / Parameter table 32.

Data / Parameter:

WCsL,ijy or WChsL-BIdg,i,j.y

Data unit:

GJlyr

Description:

(@) Energy content of annual chilled/hot water consumption in
baseline building unit j in building unit category i in year y; or

(b) Energy content of annual chilled/hot water consumption in the
whole building, which baseline building unit j in building unit
category i belongs to, in year y

Source of data:

Choose among the following options:
(a) Utility billing records;

(b) On-site measurements

Measurement
procedures (if any):

(a) As per the utility metering;

(b) Use heat meters

Monitoring frequency:

(@) As per the utility metering;

(b) Continuously, aggregated at least annually

QA/QC procedures:

Check consistency of the monitored records with the records from
previous monitoring intervals

Any comment:

Applicable only if a heat meter is installed for monitoring of chilled/hot
water consumption.

WCaL-sidg,ijkylS applicable only if the chilled/hot water consumption is
monitored only at a whole building level

Data / Parameter table 33.

Data / Parameter: NBL distl,y

Data unit: GJ of technical thermal energy losses in the chilled/hot water
distribution network divided by GJ of thermal energy supplied to the
building units

Description: Average technical distribution losses of the chilled/hot water system |

in yeary

Source of data:

Monitoring records of thermal energy supply and demand or thermal
energy loss measurement. A default value of 0 per cent may be used
if no recent data are available or the data cannot be regarded
accurate and reliable

Measurement
procedures (if any):

(a) Based on monitoring of thermal energy supply and demand; or

(b) Measurement and estimation of surface thermal energy losses.
Follow authentic engineering handbooks/ publications or
national or international standards for calculation of the surface
thermal energy losses

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

85 of 121




AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings
Version 04.0

Sectoral scope(s): 03

Data / Parameter table 34.

Data / Parameter: MBLijy

Data unit: kalyr

Description: Annual chilled/hot water consumption (in mass) of baseline building
unit j in building unit category i in year y

Source of data: Choose among the following options:

(a) Utility billing records;

(b) On-site measurements

Measurement (a) As per the utility metering;

procedures (if any): (b) Use mass meters

Monitoring frequency: | (&) As per the utility metering;

(b) Continuously, aggregated at least annually

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals
Any comment: Applicable only if a mass flow meter is installed for monitoring of

chilled/hot water consumption

Data / Parameter table 35.

Data / Parameter: VBL,ijy

Data unit: m3/yr

Description: Annual chilled/hot water consumption (in volume) of baseline building
unit j in building unit category i in year y

Source of data: Choose among the following options:

(a) Utility billing records;

(b) On-site measurements

Measurement (&) As per the utility metering;

PEGEETES (If Eimy); (b) Use volume meters

Monitoring frequency: | (a) As per the utility metering;

(b) Continuously, aggregated at least annually

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals
Any comment: Applicable only if a volume flow meter is installed for monitoring of

chilled/hot water consumption

Data / Parameter table 36.

Data / Parameter: WPsL,1y

Data unit: GJlyr

Description: Annual energy content of chilled/hot water production of chilled/hot
water system | in year y

Source of data: On-site measurements

Measurement Use heat meters.

procedures (if any):
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Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a heat meter is installed for monitoring of chilled/hot
water production

Data / Parameter table 37.

Data / Parameter: MaLly
Data unit: kglyr
Description: Annual chilled/hot water production (in mass) of chilled/hot water

system | in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use mass meters

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a mass flow meter is installed for monitoring of
chilled/hot water production

Data / Parameter table 38.

Data / Parameter: Atg 1y
Data unit: K
Description: Average temperature difference between the outlet and inlet of the

heat exchanger used for the chilled/hot water production in chilled/hot
water system | in year y

Source of data:

The following data sources may be used if the relevant conditions
apply:

Conditions for using the

Data source
data source

(@)

Readings taken from This is the preferred source
temperature meters
installed at pipeline of
inlet and outlet of the
heat exchanger used
for the chilled/hot

water supply

Specification of the
manufacturer of the
chilled/hot water
system

If (a) is not available

(b)

Measurement
procedures (if any):

(&) Readings taken from temperature meters installed at pipeline of
inlet and outlet of the heat exchanger;

(b) Not applicable
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Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a mass or volume flow meter is installed for
monitoring of chilled/hot water production.

The temperature meter readings should be installed at the immediate
inlet and outlet point of the heat exchanger of the chilled/hot water
system

Data / Parameter table 39.

Data / Parameter: VBL,ly
Data unit: m3/yr
Description: Annual chilled/hot water production (in volume) of chilled/hot water

system | in year y

Source of data:

On-site measurements

Measurement

procedures (if any):

Use volume meters

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a volume flow meter is installed for monitoring of
chilled/hot water production

Data / Parameter table 40.

Data / Parameter: BEwrEc,y
Data unit: t COzlyr
Description: Baseline emissions from electricity consumption of chilled/hot water

system | in year y

Source of data:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Measurement

procedures (if any):

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter.

QA/QC procedures:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Any comment:
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Data / Parameter table 41.

Data / Parameter: FCeL, iy

Data unit: Mass or volume unit/yr (e.g. tonne/yr or m3/yr).

Description: Quantity of fossil fuel type k fired in chilled/hot water system | in
yeary.

Source of data: As per the latest version of the “TOOLO3: Tool to calculate project or

leakage CO:2 emissions from fossil fuel combustion”.

When applying the tool, requirements for FC;;y should be followed

Measurement Use either mass or volume meters
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals

Any comment: -

Data / Parameter table 42.

Data / Parameter: QsL refly

Data unit: t refrigerant/yr.

Description: Average annual quantity of the refrigerant used to replace the
refrigerant that has leaked in chilled water system | in year y

Source of data: Choose among the following options:

(a) Inventory data of refrigerant cylinders consumed in the
chilled/hot water system;

(b) Assume the low-end default value from Chapter 7: Emissions of
fluorinated substitutes for Ozone depleting substances,
Volume 3, Industrial Processes and Product Use, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories

Measurement -
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: Cross-check the quantities of refrigerants consumed with typical
leakage rates of the refrigerants for the relevant application

Any comment: -

Data / Parameter table 43.

Data / Parameter: GWRPsgL ref,ly

Data unit: t COzelt refrigerant.

Description: Global Warming Potential of the refrigerant used in chilled water
system | in year y

Source of data: If the refrigerant used is listed in Annex A of the Kyoto Protocol, then

values listed in IPCC’s second assessment report shall be used, else
values listed in the IPCC’s fourth assessment report shall be used
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Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Data / Parameter table 44.

Data / Parameter:

WBL,steam,COZ,I,y

Data unit:

t CO2/t steam

Description:

Average mass fractions of carbon dioxide in the produced steam for
the use in chilled/hot water cooling system | in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Non-condensable gases sampling should be carried out in production
wells and atthe steam field-power plant interface using ASTM
Standard Practice E1675 forSampling 2-Phase Geothermal Fluid for
Purposes of Chemical Analysis (as applicable to sampling single
phase steam only). The CO2 and CH4 sampling and analysis
procedure consists of collecting non-condensable gases samples
from the main steam line with glass flasks, filled with sodium
hydroxide solution and additional chemicals to prevent oxidation.
Hydrogen sulphide (H2S) and carbon dioxide (COz) dissolve in the
solvent while the residual compounds remain in their gaseous phase.
The gas portion is then analyzed using gas chromatography to
determine the content of the residuals including CHa. All alkane
concentrations are reported in terms of methane

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water cooling system

Data / Parameter table 45.

Data / Parameter:

WBL,steam,CH4,l.y

Data unit:

t CO2/t steam

Description:

Average mass fractions of methane in the produced geothermal
steam for the use in chilled/hot water cooling system | in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

As per the procedures outlined for wai steam,co2,.y.

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water system
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Data / Parameter table 46.

Data / Parameter: MaL steam I,y

Data unit: tlyr

Description: Quantity of geothermal gas produced for the use in chilled/hot water
cooling system | in year y

Source of data: On-site measurements

Measurement The steam quantity discharged from the geothermal wells should be

procedures (if any): measured with a venturi flow meter (or other equipment with at least

the same accuracy). Measurement of temperature and pressure
upstream of the venturi meter is required to define the steam
properties. The calculation of steam quantities should be conducted
on a continuous basis and should be based on international
standards. The measurement results should be summarized
transparently in regular production reports

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -

Any comment: Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water system

Data / Parameter table 47.

Data / Parameter: QsL refijmy Or QBL-Bldgref,ijmy
Data unit: t refrigerant/yr
Description: (&) Annual quantity of refrigerant type m used to replace the

refrigerant(s) that has leaked in baseline building unit j in building
unit category i in year y, excluding refrigerant leakage from
chilled water system; or

(b) Annual quantity of refrigerant type m used to replace the
refrigerant(s) that has leaked in the whole building, which
baseline building unit j in building unit category i belongs to, in
year y, excluding refrigerant leakage from chilled water system

Source of data: Choose among the following options:

(&) Inventory data of refrigerant cylinders consumed in the
chilled/hot water system;

(b) Assume the low-end default value from Chapter 7: Emissions of
fluorinated substitutes for Ozone depleting substances,
Volume 3, Industrial Processes and Product Use, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories

Measurement -
procedures (if any):

Monitoring frequency: | Annually. Alternatively, only for the first three years of the
corresponding crediting period, if the minimum annual value of the
three-year monitoring period is to be used for the subsequent years
in the crediting period
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QA/QC procedures:

Cross-check the quantities of refrigerants consumed with typical
leakage rates of the refrigerants for the relevant application.

Any comment:

QsL-Bldg ref,ij,myiS applicable only if the refrigerant leakage is monitored
only at a whole building level

Data / Parameter table 48.

Data / Parameter:

GWPBL ret,ijmy

Data unit:

t CO2elt refrigerant.

Description:

Global Warming Potential of refrigerant type m used in baseline
building unit j in building unit category iin year y

Source of data:

If the refrigerant used is listed in Annex A of the Kyoto Protocol, then
values listed in IPCC’s second assessment report shall be used, else
values listed in the IPCC’s fourth assessment report shall be used

Measurement
procedures (if any):

Monitoring frequency:

As per the monitoring frequency of QgL ref,ijmy OF QBL-Bldg,ref,ijm.y

QA/QC procedures:

Any comment:

Data / Parameter table 49.

Data / Parameter: Jiy
Data unit: -
Description: Total number of top 20 per cent performer building units in building

unit category iin year y

Source of data:

Building survey.

Measurement
procedures (if any):

Monitoring frequency:

Annually

QA/QC procedures:

Any comment:

Data / Parameter table 50.

Data / Parameter:

ElStandard,i,y

Data unit:

MWh/(m?2-yr)

Description:

Energy efficiency of building units in building unit category i stipulated
in an applicable and enforced standard on building energy efficiency
in the host country

Source of data:

Officially published standard on building energy efficiency

Measurement
procedures (if any):

Monitoring frequency:

Annually.

QA/QC procedures:

Any comment:

Applicable only if there is an applicable and enforced standard on
building energy efficiency in the host country
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Data / Parameter table 51.

Data / Parameter:

ECagL,ijyor ECgL-BIdg,ijy

Data unit:

MWh/yr

Description:

(a) Electricity consumption of baseline building unit j in building unit
category i in year y;or

(b) Electricity consumption of the whole building, which baseline
building unit j in building unit category i belongs to, in year y

Source of data:

As per the latest version of the “TOOLO0S: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Measurement
procedures (if any):

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”.

When applying the tool, requirements for EGp; giiay Specified in the
tool should be followed

Monitoring frequency:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

QA/QC procedures:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Any comment:

ECsL-Bidg,ijy IS @pplicable only if the electricity consumption is
monitored only at a whole building level

Data / Parameter table 52.

Data / Parameter: GFAp;iy
Data unit: m?
Description: Total GFA of project building units in building unit category i in year y

Source of data:

The following data sources may be used if the relevant conditions
apply:

Conditions for using the data

Data source
source

(a) Building plan This is the preferred source

(b)  On-site measurement If (@) is not available

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter, or more frequently

QA/QC procedures:

(a) Confirm on-site that building geometry represented in the plan is
accurate;
(b) Not applicable

Any comment:
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Data / Parameter table 53.

Data / Parameter: Npa,iy

Data unit: -

Description: Total number of project building units included in the sample for
building unit category iin year y

Source of data: Project participants

Measurement -

procedures (if any):

Monitoring frequency: | Annually.

QA/QC procedures: -

Any comment: The value of this parameter should always be larger than the
minimum sample size

Data / Parameter table 54.

Data / Parameter: NpJ,un0,i,yOrNPI,UNO,iy
Data unit: -
Description: Total number of project building units not satisfying the occupancy

criterion in the population (Nej,uno,iy) Or sample (npjuno,iy) for building
unit category iin year y. The occupancy criterion is as follows:

(@) Residential building units, either in a low-rise or high-rise
building, are occupied, and used as a primary, year-round
residence;

(b) Commercial and institutional building units, either in a low-rise or
high-rise building, are operated on annual average at least
30 hours/week

Source of data: Building survey

Measurement -
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter, or more frequently

QA/QC procedures: -

Any comment: -

Data / Parameter table 55.

Data / Parameter: GFApy,ijy or GFApBIdg,iiy

Data unit: m?

Description: (a) GFA of project building unit j in building unit category i in year y;
or

(b) GFA of the whole building, which project building unit j in building
unit category i belongs to, in year y. Account for GFA of each
building unit in the building, but not GFA of the common service
areas
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Source of data:

The following data sources may be used if the relevant conditions
apply:

Data source Conditions for using the data
source

(@) Building plan This is the preferred source

(b) On-site measurement If (a) is not available

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter, or more frequently

QA/QC procedures:

(a) Confirm on-site that building geometry represented in the plan is
accurate;

(b) Not applicable

Any comment:

GFAp;.814g,ijy IS applicable only if apportioning of project energy
consumption and/or project emissions from the use of a refrigerant(s)
is required

Data / Parameter table 56.

Data / Parameter:

P EEC,non-REcaptive,i iR

Data unit:

t CO2lyr

Description:

Project emissions from electricity consumption of project building
unit j in building unit category i in year y, which is supplied by an off-
grid renewable captive power plant(s)

Source of data:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Measurement
procedures (if any):

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Monitoring frequency:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

QA/QC procedures:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Any comment:

Data / Parameter table 57.

Data / Parameter: PErc,ijy
Data unit: t CO2lyr
Description: Project emissions from fossil fuel consumption of project building

unit j in building unit category i in yeary.
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Source of data: As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

Measurement As per the latest version of the “TOOLO03: Tool to calculate project or

procedures (if any): leakage CO: emissions from fossil fuel combustion”

Monitoring frequency: | As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

QA/QC procedures: As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO: emissions from fossil fuel combustion”

Any comment: -

Data / Parameter table 58.

Data / Parameter: WChpj,ijy OF WCpjgidg,ijy
Data unit: GJlyr
Description: Energy content of annual chilled/hot water consumption in project

building unit j in building unit category i in year y; or

Energy content of annual chilled/hot water consumption in the whole
building, which baseline building unitj in building unit category i
belongs to, in year y

Source of data: Choose among the following options:
(a) Utility billing records;

(b) On-site measurements

Measurement (&) As per the utility metering;

procedures (if any): (b) Use heat meters

Monitoring frequency: | (a) As per the utility metering;

(b) Continuously, aggregated at least annually

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals
Any comment: Applicable only if a heat meter is installed for monitoring of chilled/hot

water consumption.
WChpygidg,ijy IS applicable only if the fuel consumption is monitored
only at a whole building level

Data / Parameter table 59.

Data / Parameter: NPJ dist,lLy

Data unit: GJ of technical thermal energy losses in the chilled/hot water
distribution network divided by GJ of thermal energy supplied to the
building units

Description: Average technical distribution losses of the chilled/hot water system |
in yeary

Source of data: Monitoring records of thermal energy supply and demand or thermal
energy loss measurement.
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Measurement (a) Based on monitoring of thermal energy supply and demand; or

EEEEETES (TS (b) Measurement and estimation of surface thermal energy losses.

Follow authentic engineering handbooks/ publications or national
or international standards for calculation of the surface thermal
energy losses

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -
Any comment: -

Data / Parameter table 60.

Data / Parameter: Mpyijy

Data unit: kglyr

Description: Annual chilled/hot water consumption (in mass) of project building
unit j in building unit category i in year y

Source of data: Choose among the following options:

(a) Utility billing records;
(b) On-site measurements

Measurement (a) As per the utility metering;
procedures (if any):

(b) Use mass meters
Monitoring frequency: | (a) As per the utility metering;

(b) Continuously, aggregated at least annually

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals
Any comment: Applicable only if a mass flow meter is installed for monitoring of

chilled/hot water consumption

Data / Parameter table 61.

Data / Parameter: Vpaijy

Data unit: m3/yr

Description: Annual chilled/hot water consumption (in volume) of project building
unit j in building unit category i in year y

Source of data: Choose among the following options:

(a) Utility billing records;
(b) On-site measurements

Measurement () As per the utility metering;
procedures (if any):

(b) Use volume meters
Monitoring frequency: | (a) As per the utility metering;

(b) Continuously, aggregated at least annually
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QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals

Any comment; Applicable only if a volume flow meter is installed for monitoring of
chilled/hot water consumption

Data / Parameter table 62.

Data / Parameter: WPhp;,y

Data unit: GJlyr

Description: Energy content of annual chilled/hot water production of chilled/hot
water system | in year y

Source of data: On-site measurements

Measurement Use heat meters

procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -

Any comment: Applicable only if a heat meter is installed for monitoring of chilled/hot
water production

Data / Parameter table 63.

Data / Parameter: Mpy iy

Data unit: kglyr

Description: Annual chilled/hot water production (in mass) of chilled/hot water
system | in year y

Source of data: On-site measurements

Measurement Use mass meters

procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: -

Any comment: Applicable only if a mass flow meter is installed for monitoring of
chilled/hot water production

Data / Parameter table 64.

Data / Parameter: Atp; )y
Data unit: K
Description: Average temperature difference between the outlet and inlet of the

heat exchanger used for the chilled/hot water production in chilled/hot
water system | in year y
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Source of data:

The following data sources may be used if the relevant conditions
apply:

Conditions for using the

Data source
data source

(@) Readings taken from This is the preferred source
temperature meters
installed at pipeline of
inlet and outlet of the
heat exchanger used
for the chilled/hot water
supply.

(b)  Specification of the If (a) is not available
manufacturer of the
chilled/hot water
system.

Measurement
procedures (if any):

(a) Readings taken from temperature meters installed at pipeline of
inlet and outlet of the heat exchanger;

(b) Not applicable

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a mass or volume flow meter is installed for
monitoring of chilled/hot water consumption.

The temperature meter readings should be installed at the immediate
inlet and outlet point of the heat exchanger of the chilled/hot water
system

Data / Parameter table 65.

Data / Parameter: Atpyijy
Data unit: K
Description: Average temperature difference between the outlet and inlet of the

heat exchanger used for the cooling and heating of building unit j in
building unit category iin year y (K)

Source of data:

Readings taken from temperature meters installed at pipeline of inlet
and outlet of the heat exchanger used for the cooling and heating of
building unit j

Measurement
procedures (if any):

Readings taken from temperature meters installed at pipeline of inlet
and outlet of the heat exchanger

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a mass or volume flow meter is installed for
monitoring of chilled/hot water consumption.

The temperature meter readings should be installed at the immediate
inlet and outlet point of the heat exchanger
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Data / Parameter table 66.

Data / Parameter: VPJlLy
Data unit: m3/yr
Description: Annual chilled/hot water production (in volume) of chilled/hot water

cooling system | in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Use volume meters

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a volume flow meter is installed for monitoring of
chilled/hot water consumption

Data / Parameter table 67.

Data / Parameter: PEwp Ec,y
Data unit: t CO2lyr
Description: Project emissions from electricity consumption of chilled/hot water

system | in year y

Source of data:

As per the “Tool to calculate baseline, project and/or leakage
emissions from electricity consumption”

Measurement
procedures (if any):

As per the “Tool to calculate baseline, project and/or leakage
emissions from electricity consumption”

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

As per the “Tool to calculate baseline, project and/or leakage
emissions from electricity consumption”

Any comment:

Data / Parameter table 68.

Data / Parameter: PEwp.rc,ly
Data unit: t CO2lyr
Description: Project emissions from fossil fuel consumption of chilled/hot water

system | in year y

Source of data:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”

Measurement
procedures (if any):

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

Any comment:
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Data / Parameter table 69.

Data / Parameter: Qparefly

Data unit: t refrigerant/yr

Description: Average annual quantity of the refrigerant used to replace the
refrigerant that has leaked in chilled water system | in year y

Source of data: Choose among the following options:

(a) Inventory data of refrigerant cylinders consumed in the
chilled/hot water system;

(b) Assume the high-end default value from Chapter 7: Emissions of
fluorinated substitutes for Ozone depleting substances,
Volume 3, Industrial Processes and Product Use, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories

Measurement -
procedures (if any):

Monitoring frequency: | For the first year of the project implementation, and every third year
thereafter

QA/QC procedures: Cross-check the quantities of refrigerants consumed with typical
leakage rates of the refrigerants for the relevant application

Any comment: -

Data / Parameter table 70.

Data / Parameter: QpJ refl starty

Data unit: t refrigerant/yr

Description: Quantity of the initial charge of the refrigerant in chilled water system |
in yeary

Source of data: Manufacturer’s data

Measurement -

procedures (if any):

Monitoring frequency: | Monitored only in the year in which the chilled water system started
its operation

QA/QC procedures: -

Any comment: This emission source is accounted for only in the year in which the
chilled water system started its operation

Data / Parameter table 71.

Data / Parameter: QpJ ref )l End,y

Data unit: t refrigerant/yr

Description: Quantity of the refrigerant in chilled water cooling system | that is
recovered and destroyed or re-used in year y

Source of data: Values provided by an entity responsible for the refrigerant
destruction or re-use

Measurement As per a method approved under regulations by the host country

procedures (if any): and/or pursuant to international treaties signed by the host country
under the Montreal Protocol, Kyoto Protocol or any other Protocol
that may apply in the future
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Monitoring frequency:

Monitored only in the year in which the refrigerant is destroyed or re-
used.

QA/QC procedures:

Cross-check the quantities of refrigerants destroyed or re-used with
typical initial charge and leakage rates of the refrigerants for the
relevant application

Any comment:

This emission source is accounted only in the year in which the
refrigerant is destroyed or re-used. If the destruction or re-use takes
place after the end of a crediting period(s) of the project activity, this
emission source should not be accounted nor is it mandatory to
monitor this parameter

Data / Parameter table 72.

Data / Parameter:

GWPPJ,ref,I,y

Data unit:

t COzelt refrigerant.

Description:

Global Warming Potential of the refrigerant used in chilled water
system | in year y

Source of data:

If the refrigerant used is listed in Annex A of the Kyoto Protocol, then
values listed in IPCC’s second assessment report shall be used, else
values listed in the IPCC’s fourth assessment report shall be used

Measurement
procedures (if any):

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Data / Parameter table 73.

Data / Parameter:

WpJ,steam,CO2,l,y

Data unit:

t CO2/t steam

Description:

Average mass fractions of carbon dioxide in the produced steam for
the use in chilled/hot water system | in year y

Source of data:

On-site measurements

Measurement
procedures (if any):

Non-condensable gases sampling should be carried out in production
wells and at the steam field-power plant interface using ASTM
Standard Practice E1675 for Sampling 2-Phase Geothermal Fluid for
Purposes of Chemical Analysis (as applicable to sampling single
phase steam only). The COz and CH4 sampling and analysis
procedure consists of collecting non-condensable gases samples
from the main steam line with glass flasks, filled with sodium
hydroxide solution and additional chemicals to prevent oxidation.
Hydrogen sulphide (H2S) and carbon dioxide (COz) dissolve in the
solvent while the residual compounds remain in their gaseous phase.
The gas portion is then analyzed using gas chromatography to
determine the content of the residuals including CHa. All alkane
concentrations are reported in terms of methane

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

102 of 121




AMO0091

Large-scale Methodology: Energy efficiency technologies and fuel switching in new and existing buildings

Version 04.0
Sectoral scope(s): 03

QA/QC procedures:

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water system

Data / Parameter table 74.

Data / Parameter:

WpJ steam,CH4,l.y

Data unit:

t CO2/t steam

Description:

Average mass fractions of methane in the produced geothermal
steam for the use in chilled/hot water system | in year y

Source of data:

On-site measurements

Measurement

procedures (if any):

As per the procedures outlined for Wpj steam,coz,1y.

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water system

Data / Parameter table 75.

Data / Parameter: Mp,steam.ly
Data unit: tlyr
Description: Quantity of geothermal gas produced for the use in chilled/hot water

system | in year y

Source of data:

On-site measurements

Measurement

procedures (if any):

The steam quantity discharged from the geothermal wells should be
measured with a venturi flow meter (or other equipment with at least
the same accuracy). Measurement of temperature and pressure
upstream of the venturi meter is required to define the steam
properties. The calculation of steam quantities should be conducted
on a continuous basis and should be based on international
standards. The measurement results should be summarized
transparently in regular production reports

Monitoring frequency:

For the first year of the project implementation, and every third year
thereafter

QA/QC procedures:

Any comment:

Applicable only if a geothermal source(s) supplies heat to the
chilled/hot water system
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Data / Parameter table 76.

Data / Parameter:

Qpretijmy OF Qpi-Bidgref,ijm.y

Data unit:

t refrigerant/yr

Description:

(&) Annual quantity of refrigerant type m used to replace the
refrigerant(s) that has leaked in project building unit j in building
unit category i in year y, excluding refrigerant leakage from
chilled water system; or

(b) Annual quantity of refrigerant type m used to replace the
refrigerant(s) that has leaked in the whole building, which project
building unit j in building unit category i belongs to, in yeary,
excluding refrigerant leakage from chilled water system

Source of data:

Choose among the following options:

(a) Inventory data of refrigerant cylinders consumed in the chilled
water cooling system;

(b) Assume the high-end default value from Chapter 7: Emissions of
fluorinated substitutes for Ozone depleting substances,
Volume 3, Industrial Processes and Product Use, 2006 IPCC
Guidelines for National Greenhouse Gas Inventories

Measurement
procedures (if any):

Monitoring frequency:

Annually. Alternatively, only for the first three years of the
corresponding crediting period, if the maximum annual value of the
three-year monitoring period is to be used for the subsequent years
in the crediting period

QA/QC procedures:

Cross-check the quantities of refrigerants consumed with typical
leakage rates of the refrigerants for the relevant application

Any comment:

Qri-Bidg ref,ij,mylS applicable only if the refrigerant leakage is monitored
only at a whole building level

Data / Parameter table 77.

Data / Parameter:

QPJ,ref,i,j,m,Start,y or QPJ—BIdg,ref,i,j,m,Start,y

Data unit:

t refrigerant/yr

Description:

(a) Quantity of the initial charge of refrigerant type m in a cooling
device(s) used in project building unit j in building unit category i
in year y, excluding refrigerant leakage from chilled water
system; or

(b) Quantity of the initial charge of refrigerant type m in a cooling
device(s) used in the whole building, which project building unit
in building unit category i belongs to, in year y, excluding
refrigerant leakage from chilled water system

Source of data:

Manufacturer’s data.

Measurement
procedures (if any):

Monitoring frequency:

Monitored only in the year in which the cooling device(s) started its
operation
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QA/QC procedures: -

Any comment; This emission source is accounted only in the year in which the
cooling device(s) started its operation.

Qra-sidg ref,ijm,starty IS @pplicable only if the initial charge of the
refrigerant consumption is monitored only at a whole building level

Data / Parameter table 78.

Data / Parameter: Qpu ref,ij,mEndy OF Qpi-Bidg,ref,i,j,m,End.y
Data unit: t refrigerant/yr
Description: (&) Quantity of refrigerant type m in a cooling device(s) used in

project building unit j in building unit category i that is recovered
and destroyed or re-used in year y, excluding refrigerant leakage
from chilled water system; or

(b) Quantity of refrigerant type m in a cooling device(s) used in the
whole building, which project building unit j in building unit
category i belongs to, that is recovered and destroyed or re-used
in year y, excluding refrigerant leakage from chilled water

system
Source of data: Values provided by an entity responsible for the refrigerant
destruction or re-use
Measurement As per a method approved under regulations by the host country
procedures (if any): and/or pursuant to international treaties signed by the host country

under the Montreal Protocol, Kyoto Protocol or other Protocol that
may apply in the future

Monitoring frequency: | Monitored only in the year in which the refrigerant is destroyed or re-
used

QA/QC procedures: Cross-check the quantities of refrigerants destroyed or re-used with
typical initial charge and leakage rates of the refrigerants for the
relevant application

Any comment: This emission source is accounted only in the year in which the
refrigerant is destroyed or re-used. If the destruction or re-use takes
place after the end of a crediting period(s) of the project activity, this
emission source should not be accounted nor is it mandatory to
monitor this parameter.

Qri-Bidg ref,ij,mEndy IS applicable only if the refrigerant destruction or re-
use is monitored only at a whole building level

Data / Parameter table 79.

Data / Parameter: GWPpj ref,ijmy

Data unit: t COzelt refrigerant

Description: Global Warming Potential of refrigerant type m used in project
building unit j in building unit category iin year y

Source of data: If the refrigerant used is listed in Annex A of the Kyoto Protocol, then

values listed in IPCC’s second assessment report shall be used, else
values listed in the IPCC’s fourth assessment report shall be used

Measurement -
procedures (if any):
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Monitoring frequency: | As per the monitoring frequency of Qpjret,ijm.y OF Qpa-Bidg.ref,ijm.y

QA/QC procedures:

Any comment:

Data / Parameter table 80.

Data / Parameter: Npg,iy
Data unit: -
Description: Total number of project building units in the population for building

unit category iin year y

Source of data:

Project participants

Measurement
procedures (if any):

Monitoring frequency:

Annually

QA/QC procedures:

Any comment:

Data / Parameter table 81.

Data / Parameter:

EChry,ijy OF ECpi-idg,ijy

Data unit:

MWh/yr

Description:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Source of data:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Measurement
procedures (if any):

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”.

When applying the tool, requirements for EGp; giiay Specified in the
tool should be followed

Monitoring frequency:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

QA/QC procedures:

As per the latest version of the “TOOLO05: Baseline, project and/or
leakage emissions from electricity consumption and monitoring of
electricity generation”

Any comment:

ECri-aidg,ijy iS applicable only if the electricity consumption is
monitored only at a whole building level
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Data / Parameter table 82.

Data / Parameter: FCry,ijky OF FCpy-Bidg,ijy
Data unit: Mass or volume unit/yr (e.g. tonne/yr or m3/yr).
Description: (&) Annual consumption of fossil fuel type k of project building unit j

in building unit category i in year y; or

(b) Annualconsumption of fossil fuel type k of the whole building,
which project building unit j in building unit category i belongs to,
in yeary.

In both cases, the amount of fuel used for the electricity generation

by the captive power plant(s) in the building that project building unit |

belongs to shall not be included in the parameter

Source of data: As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”.

When applying the tool, requirements for FC;;y should be followed

Measurement As per the latest version of the “TOOLO03: Tool to calculate project or
procedures (if any): leakage CO:2 emissions from fossil fuel combustion”

Monitoring frequency: | As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO: emissions from fossil fuel combustion”

QA/QC procedures: Check consistency of the monitored records with the records from
previous monitoring intervals
Any comment: FCri-idg,ijy IS @pplicable only if the fuel consumption is monitored only

at a whole building level

Data / Parameter table 83.

Data / Parameter: FFpykijy

Data unit: m3/yr

Description: Consumption of fossil fuel k in project building unit j in building unit
category iin yeary.

Source of data: As per the latest version of the “TOOLO03: Tool to calculate project or

leakage CO:2 emissions from fossil fuel combustion”.
When applying the tool, requirements for FC;;y should be followed

Measurement As per the latest version of the “TOOLO03: Tool to calculate project or
procedures (if any): leakage CO2 emissions from fossil fuel combustion”

Monitoring frequency: | As per the latest version of the “TOOLO3: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

QA/QC procedures: The consistency of metered fuel consumption quantities should be
cross-checked by an annual energy balance that is based on
purchased quantities and stock changes. Where the purchased fuel
invoices can be identified specifically for the CDM project, the
metered fuel consumption quantities should also be crosschecked
with available purchase invoices from the financial records

Any comment: Applicable only if the project activity is implemented under a
programme of activities
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Data / Parameter table 84.

Data / Parameter: NCViy
Data unit: GJ/m3
Description: Average net calorific value of the fossil fuel kconsumed in yeary.

Source of data:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”.

When applying the tool, requirements for NCVk should be followed

Measurement
procedures (if any):

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”

Monitoring frequency:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”

QA/QC procedures:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO: emissions from fossil fuel combustion”

Any comment:

Applicable only if the project activity is implemented under a
programme of activities.

Note that for the NCV the same basis (pressure and temperature)
should be used as for the fuel consumption

Data / Parameter table 85.

Data / Parameter:

FFrop20%6,i,.ky

Data unit:

volume or mass unit/yr.

Description:

Consumption of fossil fuel type k (a coal or petroleum fuel type) in top
20 per cent performer building unit j in building unit category i in
yeary.

Source of data:

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO:2 emissions from fossil fuel combustion”.

When applying the tool, requirements for NCVk should be followed

Measurement
procedures (if any):

As per the latest version of the “TOOLO03: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”

Monitoring frequency:

As per the latest version of the “TOOLO0S3: Tool to calculate project or
leakage CO2 emissions from fossil fuel combustion”

QA/QC procedures:

The consistency of metered fuel consumption quantities should be
cross-checked by an annual energy balance that is based on
purchased quantities and stock changes. Where the purchased fuel
invoices can be identified specifically for the CDM project, the
metered fuel consumption quantities should also be crosschecked
with available purchase invoices from the financial records

Any comment:

Applicable only if the project activity is implemented under a
programme of activities
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Data / Parameter table 86.

Data / Parameter: SCRAPqy

Data unit: -

Description: Confirmation of scrapping of equipment g replaced in yeary in the
project activity

Source of data: Project participant

Measurement The monitoring should include a check if the number of project

procedures (if any): activity equipment distributed by the project and the number of

scrapped equipment correspond with each other. For this purpose
scrapped equipment should be stored until such correspondence has
been checked. The scrapping of replaced equipment should be
documented and independently verified

Monitoring frequency: | Upon scrapping of the replaced equipment

QA/QC procedures: -

Any comment: Applicable only if the project activity is implemented under a
programme of activities
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Appendix 1.

List of building unit categories

1. This list provides building unit categories eligible under this methodology. The list
categorizes building units based on two criteria: (i) type of a building unit; and (ii) height
of a whole building that the building unit belongs to.

2. Definitions of building unit types eligible under this methodology are provided below.
Further, a low-rise building is defined as a building with three stories or fewer above
grade, and a high-rise building with more than three stories above grade.

(@)

(b)

Residential building units - building units used as one of the following dwelling
purposes:

(i)

(ii)

Single-family (low-rise or high-rise) - this category includes
constructions for a single family or household, such as bungalows,
cottages, stand-alone houses, semi-detached houses, town houses and
row houses;

Multi-family (low-rise or high-rise) - this category includes apartments
in a building that comprises of more than two apartments.

Commercial building units - building units used for one of the following
activities focusing on the exchange of goods and/or services for a profit.

(i)

(ii)

(iii)

(iv)

Office (low-rise or high-rise) - this category includes, for example,
administrative and professional offices, government offices, and banks
or other financial institutions;

Hotel (low-rise or high-rise) - this category includes, for example,
hotels, motels, and guest houses;

Warehouse & storage (low-rise or high-rise) - this category includes,
for example, distribution and shipping centers;

Mercantile & service (low-rise or high-rise) - this category includes
the following:

a. Retail - this category includes, for example, shopping stores for
furniture, cloths, drugs, books, or building supplies, rental centers
for videos or vehicles, dealer shops or showrooms for vehicles, and
studios or galleries;

b. Food sales - this category includes, for example, grocery stores or
food markets, gas stations with convenience stores, convenience
stores, and beer, wine, liquor stores;

c. Service - this category includes, for example, auto repair shops,
post offices, photocopy center, beauty parlour or barber shop, gas
stations without convenience stores, cleaning, and tanning salon;

d. Other mercantile & service - this category includes mercantile &
service building units that belong to none of the above categories;
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i. [Food service (low-rise or high-rise) - this category includes,
for example, restaurants or cafeterias, fast foods, Dbars,
reception halls, and catering services;

ii. Entertainment (low-rise or high-rise) - this category
includes, for example, cinemas, sports arenas, casinos, and
night clubs;

(© Institutional building units -building units used for one of the following activities
focusing on not-for-profit services in the public's interest;

(i)

(ii)

Education (low-rise or high-rise) - this category includes, for example,
preschools or day-care centers, elementary or middle schools, colleges
or universities, adult education, career or vocational training, and
religious education;

Public assembly (low-rise or high-rise) - this category includes the
following:

a.

Social or meeting - this category includes, for example, community
centers, lodges, meeting halls, convention centers, senior centers,
student activities centers, and parliamentary buildings;

Culture - this category includes, for example, museums, theaters,
operas, and concert halls;

Religious worship - this category includes, for example, temples,
mosques, and churches;

Recreation - this category includes, for example, gymnasiums,
indoor swimming pools, buildings to serve outdoor recreational
facilities and outdoor swimming pools;

Other public assembly - this category includes public assembly
building units that belong to none of the above categories;

i. Health care (low-rise or high-rise) - this category includes

the following:

o Health care - this category includes, for example,
hospitals, clinics, and rehabilitation centers;

o Nursing - this category includes, for example, nursing
homes, assisted living centers, or other residential care
buildings;

o Other health care - this category includes health care
building units that belong to none of the above
categories;
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ii. Public order and safety (low-rise or high-rise) - this
category includes the following:

Stations - this category includes, for example, police
and fire stations, other public service stations for road
and park maintenance, civil defence;

Prisons - this category includes, for example, jails,
reformatories, and penitentiaries;

Judiciary - this category includes, for example,
courthouses and probation offices;

Other public order and safety - this category
includes public order and safety building units that
belong to none of the above categories;

o Institutional lodging (low-rise or high-rise) -
this category includes, for example, retirement
homes, convent or monastery, shelters,
orphanage, or children's homes, halfway
houses, and military barracks.
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Appendix 2. Sample format for baseline building survey
guestionnaire

1. Obijective - establishment of emissions benchmark for buildings.

2. Questionnaire - an objective questionnaire is designed as per guidance provided in this
appendix.

3. Methodology of conducting the baseline building survey:

(a) Definition of project region (administrative specification);
(b) Sampling frame: municipal/government cadastre;

(© Sampling unit: building;

(d) Sampling method: systematic random sampling;

(e) Sample size: the sample size is determined as per equation (1) in the
methodology;

) Sampling plan: the entire set of buildings found in the cadastre covering the
project region is divided into different building categories (i). The stratification of
building categories (i) is carried out as per appendix | of the methodology;

(9) Mode of data collection: Interview of building administrators of the selected
buildings;

(h) Frequency of surveying: initial survey before project start, annual survey during
crediting period.

|. Initial survey on baseline building units

1. Date of survey: [/ [/ (day, month year)

2. Name of survey administrator:

3. Contact details of interviewed building administrator:

a) (name);
b) (telephone);
C) (email).
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4. Building location:

a) (municipality);
b) (street address) or (GPS coordinates);
C) (unique baseline building identifier).

5. District heating is used for this building: [ No; [0 Yes

6. Socio-economic conditions of neighbourhood: (choose parameter as per
methodology, provide source of information).

7. Building unit category: (select from Annex 1 of methodology).

8. Building height: (number of floors above grade).
9. Number of building units in building:

(list unique baseline building unit identifiers).

10. GFA of building units (excluding common service areas outside the physical boundaries
of the building units):

a) ___m? (in case of building unit and building being identical);
b) _ m?2for building unit # (please add lines as necessary).
11. Start of building occupancy: __/ (month, year).

12. Occupancy / use status of each building unit:

a) In case of residential building units: O Primary residence [0 Secondary residence (add lines
as necessary);

b) In case of commercial and institutional building units: hours/week (annual average)
(add lines as necessary).
13. Energy and refrigerant consumptionof building (list all fuel, refrigerant and energy

types for three years prior to survey, specify measurement unit as appropriate, add lines as
necessary, differentiate by building unit, if available)

a) m?/ t of fossil fuel type
b) MWh of electricity

C) GJ of chilled/hot water
d) t of refrigerant type
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e) Description of apportioning procedure to
building units if energy consumption data are only available for the whole building.

Il. Annual ex-post monitoring of baseline building units during crediting period

1. Date of survey: /| |/ (day, month year);

2. Period covered by survey: from _/ |/ to_ [/ [/ (day, month year);

3. Name of survey administrator:

4. Contact details of interviewed building administrator:

a) (name);
b) (telephone);
c) (email).

5. Building location:

a) (municipality);
b) (street address), or: (GPS coordinates);
C) (unique baseline building identifier).

6. District heating is used for this building: O No; [0 Yes
7. Building has ceased to exist: [
8. Building has changed its function: O

9. GFA of building units (excluding common service areas outside the physical boundaries of
the building units, to be done every third year):

a) ___m? (in case of building unit and building being identical);

b) _ m?2for building unit # (please add lines as necessary).

10. Occupancy / use status:

a) In case of residential building units: O Primary residence [0 Secondary residence;

b) In case of commercial and institutional building units: ___ hours/week (annual average).
11. Energy and refrigerant consumptionof building (list all fuel, refrigerant and energy
types for past calendar year, specify measurement unit as appropriate, add lines as necessary,

differentiate by building unit, if available):

a) t of fossil fuel type
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b) MWh of electricity;

C) GJ of chilled/hot water;

d) t of refrigerant type (as per frequency specified in the
methodology);

e) Description of apportioning procedure to

building units if energy consumption data are only available for the whole building.

lll. Initial survey on baseline district chilled/hot water systems*°

1. Date of survey: [/ [/ (day, month year).

2. Name of survey administrator:

3. Contact details of interviewed chilled water production administrator:

a) (name);
b) (telephone);
c) (email).

4. District served by the chilled water/hot production:

5. Chilled/hot water production: GJ of chilled/hot water.

6. Energy and refrigerant consumptiondue to chilled water production (list all fuel,
refrigerant and energy types for three years prior to survey, specify measurement unit as
appropriate, add lines as necessary):

a) m?/ t of fossil fuel type
b) MWh of electricity
C) t of refrigerant type

In case of using geothermal heat sources, please provide

d) t methane emitted.

7. Energy lossesdue to chilled/hot water distribution

a) %.

IV.Annual ex-post monitoring of baseline district chilled/hot water systems

40In case chilled/hot water is supplied by a district system, the building administrator does not have
access to data related to chilled/hot water production. Thus, it is necessary to fill a questionnaire
separate from the one for the building administrator.
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1. Date of survey: [/ [/ (day, month year).
2. Period covered by survey: from _/ |/ to_ [/ [/ (day, month year).

3. Name of survey administrator:

4. Contact details of interviewed chilled/hot water production administrator:

a) (name);
b) (telephone);
C) (email).

5. District served by the chilled/hot water production:

6. Chilled water production: GJ of chilled/hot water

7. Energy and refrigerant consumptiondue to chilled/hot water production (list all fuel,
refrigerant and energy types for past calendar year, specify measurement unit as appropriate,
add lines as necessary):

a) m?/ t of fossil fuel type
b) MWh of electricity
C) t of refrigerant type

In case of using geothermal heat sources, please provide

d) t methane emitted.

8. Energy lossesdue to chilled/hot water distribution %
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Appendix 3. Sample format for project building survey

guestionnaire

1. Objective - enable calculation of project emissions for project buildings.
2. Questionnaire - an objective questionnaire is designed as per guidance provided in this
appendix
3. Methodology of conducting the project building survey
(a) Sampling method: systematic random sampling;
(b) Sample size: the sample size is determined as per equation (31) in the
methodology;
(© Stratification: the entire set of project buildings is divided into different building
categories (i) as per appendix 1 of the methodology;
(d) Mode of data collection: interview of building administrators of the buildings;
(e) Frequency of surveying: annual survey during crediting period.
[._Annual ex post monitoring of project building units
1. Date of survey: /[ (day, month year)
2. Period covered by survey: from _/ /  to_/ [ (day, month year)

3. Name of survey administrator:

4. Contact details of interviewed building administrator:

a) (name);
b) (telephone);
c) (email).

5. Building location:

(street address) or (GPS coordinates);

a) (municipality);
b)
C) (unique project building identifier).
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6. Confirmation of absence in the surveyed building of

a) district heating: O (every third year of the crediting period);

b) cogeneration: [J (every third year of the crediting period);

c) use of CFCs as refrigerants: [ (every third year of the crediting period);
d) use of biogas: [ (every third year of the crediting period);

e) use of biomass use: [ (every third year of the crediting period).

7. Building unit category: (select from Annex 1 of methodology)

8. Building height: (number of floors above grade)
9. Number of building units in building:

(list unique project building unit identifiers).

10. GFA of building units (excluding common service areas outside the physical
boundaries of the building units):

a) m? (in case of building unit and building being identical);
b) _ m?2for building unit # (please add lines as necessary).
11. Start of building occupancy: __/ (month, year).

12. Occupancy / use status of each building unit:

a) In case of residential building units: LI Primary residence [0 Secondary residence (add lines
as necessary);

b) In case of commercial and institutional building units: hours/week (annual average)
(add lines as necessary).
13. Energy and refrigerant consumptionof building (list all fuel, refrigerant and energy

types for past calendar year, specify measurement unit as appropriate, add lines as necessary,
differentiate by building unit, if available)

a) t of fossil fuel type ;

b) MWh of electricity;

C) GJ of chilled/hot water;

d) t of refrigerant type (as per frequency specified in the
methodology);
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e) Description of apportioning procedure to
building units if energy consumption data are only available for the whole building.

Il. Annual ex post monitoring of project district chilled/hot water systems

1. Date of survey: /| _/ (day, month year).

2. Period covered by survey: from _/ |/ to_ [/ [/ (day, month year).

3. Name of survey administrator:

4. Contact details of interviewed chilled water production administrator:

a) (name);
b) (telephone);
c) (email).

5. District served by the chilled/hot water production:

6. Chilled water/hot production GJ of chilled/hot water.

7. Energy and refrigerant consumptiondue to chilled/hot water production (list all fuel,
refrigerant and energy types for past calendar year, specify measurement unit as appropriate,
add lines as necessary):

a) m?3/ t of fossil fuel type :
b) MWh of electricity;
C) t of refrigerant type ;

In case of using geothermal heat sources, please provide

d) t methane emitted.

8. Energy lossesdue to chilled/hot water distribution ___ %.
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