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1 General Provisions

1.0.1 This Standard has been formulated in order to standard-
ize the measuring, accounting and reporting of carbon emission
from buildings and ensure scientific approach, reliable data,
clear procedure and convenient operation.

1.0.2 This Standard is applicable to the measurement of the
carbon emissions during the life cycle of newly constructed build-
ings, reconstructed buildings and existing buildings.

1.0.3 This Standard is set to measure the carbon dioxide
(CQO;) emitted from the consumption of energy, resources and
materials at each period during the life cycle of buildings. It is al-
so applicable to the measurement of other green house gases set
forth in the Kyoto Protocol.

1.0.4 The measuring, accounting and reporting of carbon
emission from buildings shall abide by this Standard as well as

other current national and professional standards.
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2 Terms

2.0.1 Life cycle of buildings

The life cycle of buildings refer to a series of integrated sta-
ges from production of materials to dismantling and recycling,
including the stages of material production, engineering and con-
struction, operation and maintenance, dismantling and recycling.
2.0.2 Carbon footprint of buildings

Carbon footprint of buildings refers to the total amount of
greenhouse gases emitted in the life cycle of buildings measured
in carbon dioxide equivalent.
2.0.3 Measuring, accounting and reporting of carbon emission
from buildings

It refers to the measuring, accounting and reporting of the
data of carbon footprint of building.
2.0.4 Unit process of carbon emitted from buildings

Unit process of carbon emitted from buildings refers to the
basic process used to quantify the consumption of energy, re-
sources and materials at each stage during the life cycle of build-
ings. Unit process is the basic unit of the carbon footprint of
buildings.
2.0.5 Activity data

Activity data refer to the quantitative data on the greenhou-
ses gases resulted from human activities, especially the carbon
emitted from buildings, including consumption of materials, en-
ergy and recourses.
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2.0.6 Carbon emission factor

Carbon emission factor is the coefficient between activity da-
ta and carbon emission, used to quantify the carbon emission per
unit of activity data.
2.0.7 Measuring account by inventory

Measuring account by inventory refers to the method of cal-
culating carbon footprint of buildings by measuring the activity
data and carbon emission factor of the unit process of carbon
emitted from buildings.
2.0.8 Measuring account by information modeling

Measuring account by information modeling refers to the
method of calculating carbon footprint of buildings by calculating
and managing the data on consumption of energy, resources and
materials at each stage of the life cycle of buildings through in-
formation modeling.
2.0.9 Global warming potential

Global Warming Potential refers to the coefficient that com-
pares the amount of heat trapped by a certain mass of the green-
house gases in question to the amount of heat trapped by a simi-
lar mass of carbon dioxide.
2.0.10 Carbon dioxide equivalent

Carbon dioxide equivalent is used to measure and compare
the greenhouse effect of different greenhouse gases. Its unit is
CO,, and it is calculated as the mass of the greenhouse gas multi-
plied by its Global Warming Potential.
2.0.11 Carbon sink of buildings

Carbon sink of Buildings refers to the amount of carbon di-
oxide that landscaping and vegetation absorb and store from the
air within the designated building scope.
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3 Basic Requirements

3.0.1 The measuring, accounting and reporting of carbon
emission from buildings shall cover the whole life cycle of build-
ings, and unit process of carbon emission shall be used to con-
duct data collection and calculation.
3.0.2 Measuring, accounting and reporting of carbon emission
from buildings shall follow the principles of relevance, complete-
ness, consistency, accuracy and transparency.
3.0.3 The methods for measuring, accounting and reporting of
carbon emission from buildings include measuring account by in-
ventory and measuring account by information modeling. Such
method shall be selected according to the real circumstances of
the design, construction, operation and management of the
buildings. For buildings with regular design, construction, oper-
ation and management, measuring account by inventory shall be
adopted. For buildings whose information is measured, delivered
and accounted through information modeling, the method of
measuring account by information modeling is preferred. The
two methods can be combined together when neither of them can
work solely.
3.0.4 The measuring, accounting and reporting of carbon
emission from buildings shall adhere to the following steps:

1 Define the area and scope of the buildings;

2  Define the unit process of carbon emitted from buildings;

3 Collect the activity data of the unit process of carbon
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emission;

4 Collect the carbon emission factor relevant to the unit
process of carbon emission;

5 Account the carbon emission from buildings as per the
requirements set forth in this Standard;

6 Disclose the results to the public accordingly.

3.0.5 The following requirements shall be applied when defi-
ning the unit processes of carbon emitted from buildings:

1  Priority shall be given to the measuring of the unit
processes that have significant effect on the carbon emission from
buildings;

2 Each unit process shall be kept separate to avoid repeti-
tive measuring;

3  Unit processes that have a small weight in the carbon
emission throughout the life cycle, or that are unable or too cost-
ly to be quantified may be omitted from the measuring of the car-
bon emission. However, the impact of such omission shall be ac-
counted for in the report.

3.0.6 The primary unit processes during the material produc-
tion stage shall include the following contents:

1  The use of materials and components in the bearing
structure of buildings;

2 The use of materials components and parts in the build-
ing envelope;

3 The use of materials, components, parts and equipment
in the building infill.

3.0.7 The primary unit processes during the building construc-
tion stage shall include the following contents;

1  Transportation of materials, components, parts and
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equipments of buildings;

2 Operation of the construction machines and tools;

3 Work at the construction sites.
3.0.8 The primary unit processes during the operation and ma-
intenance stage shall include the following contents;

1 Operation of the equipment system of the buildings;

2 Maintenance and replacement of the materials, compo-
nents, parts and equipment of buildings;

3 Transportation of the materials, components, parts and
equipment replaced for the buildings.
3.0.9 The primary unit processes during the dismantling stage
shall include the following contents:

1 Operation of the dismantling machines and tools;

2 Transportation of waste,.
3.0.10 The primary unit processes during the recycling stage
shall include the following contents:

1 Recycling of the recyclable materials and components of
the bearing structure of buildings;

2 Recycling of the recyclable materials and components of
the building envelope;

3 Recycling of the recyclable materials and components of
the building infill.
3.0.11 Relevant data for the measuring, accounting and repor-
ting of carbon emission from buildings shall be reviewed to en-
sure quality and the relevant accounting and review documents
shall be preserved. The properties of the data shall be completely
recorded, including the following contents:

1 Time span; year of the data and the time span of the da-
ta;
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2 Geographical scope: regions where the data is applica-
ble;

3 Representativeness; a qualitative description of the in-
dustry coverage reflected by the data;

4 Completeness: the ratio of the measurement or estima-
tion;

5 Source of data: institution that have provided the data,
the carbon label of the products or the channel for data collec-
tion;

6 Precision of the data: the limitation in the source of da-
ta, modeling and hypothesis.

3.0.12 The results for the measuring, accounting and repor-
ting of carbon emission shall be calculated in tons of carbon diox-
ide (tCO;,) and results for other greenhouse gases shall be calcu-

lated in tons of carbon dioxide equivalent (tCO,.).



4 Measuring Account by Inventory

4.1 General Requirements

4.1.1 The method of measuring account by inventory shall cal-
culate the carbon footprint during the life cycle of buildings by
collecting and quantifying the amount of carbon emission from
the unit processes.

4.1.2 When adopting the method of measuring account by in-
ventory for measuring, accounting and reporting of carbon emis-
sion from buildings, the measurement unit of the materials and
energy consumption of buildings shall follow the requirements of
SI. The materials, parts and components of buildings shall be
measured by unit mass or unit volume while energy consumption

shall be measured by unit mass or unit energy.
4.2 Data Measuring

4.2.1 Data measuring shall be focused on the unit processes of
carbon emission. Relevant data includes the activity data that re-
flects the consumption feature of energy, resources and materials
in the unit processes and the corresponding carbon emission fac-
tor.

4,2.2 The activity data shall include the following contents:

1  During the material production stage: the types and
quantity of the materials, components, parts and equipment used
in the bearing structure of buildings, building envelope and
building infill;
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2 During the building construction stage: the energy con-
sumption during the transportation of the materials, compo-
nents, parts and equipment, the energy consumption and water
consumption during the operation of construction machines and
tools, and the energy consumption of onsite work;

3 During the operation and maintenance stage; the energy
consumption and water consumption during the operation of the
buildings, the types and quantities of the renewable energy, the
material consumption in the maintenance and replacement, as
well as the energy consumption during the maintenance and re-
placement;

4  During the dismantling stage: the energy consumption
during the operation of the dismantling machines and tools, the
energy consumption during the transportation of the waste from
dismantling;

5 During the recycling stage: the types and amounts of

building materials, components, parts and equipment recycled
from the bearing structure of buildings, building envelope and
building infill.
4.2.3 Based on the types, importance and measurement condi-
tions, of the activity data can be collected and measured by moni-
toring instruments, data review, analysis and calculation accord-
ing to the following requirements;

1  When the activity data can be automatically monitored,
the method of monitoring instruments should be adopted to en-
sure the completeness, continuity and accuracy of the data;

2 If the activity data cannot be automatically and continu-
ously monitored, data shall be collected and measured by revie-
wing the technical documents, files, payment bills, financial re-
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ports and other documents of the engineering construction pro-
jects;

3 If the activity data cannot be collected and measured
through the aforementioned methods, the data shall be measured
by analysis and estimation as per relevant formulas.

4,2. 4 During the material production stage, the types and
quantities of the materials, components, parts and equipments of
buildings shall be determined by reviewing the material auditing
lists, construction drawings, purchase lists and other technical
documents relevant to engineering construction, and such infor-
mation shall be recorded as per Table A-1.

4,2.5 During the building construction stage, the activity data
shall be measured as follows and recorded as per Table A-2;

1 The activity data on the transportation of materials,
components, parts and equipments shall be obtained by revie-
wing the energy bills or financial statements of engineering con-
struction;

2 The activity data on the operation of construction ma-
chines and tools, water consumption and work on construction
sites shall be determined by the automatic recordings of the mo-
nitoring instruments on the work site. If the construction site is
not equipped with monitoring instrument, such data shall be
measured by reviewing the payment bills and financial state-
ments,

4.2.6 During the building construction stage, if the activity da-
ta cannot be obtained through monitoring instrument, or if the
relevant data is hard to get or is incomplete, the following meth-
od may be used for estimation, and such information shall be re-
corded as per Table A-2.
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1 Fuel consumption of the transportation of materials,

components, parts and equipment:

ADy = > 2c oL+ Q, (4.2.6-1)

Where ADys—Total fuel consumption for the transportation of

i=1

materials, components, parts and equipment
(t);

G,— The total consumption of materials, compo-
nents, parts, equipment of item ¢ (t);

ZG,— Average carrying capacity of the vehicle used to
transport type i materials, components, parts
and equipment (t);

Q,.— Unit fuel consumption of the vehicle used to
transport type i materials, components, parts
and equipment (t/km);

L,—Distance of transportation of type i materials,
components, parts and equipment (km);

i—The code for the type of materials, components,
parts, equipment being transported.
2 Power consumption of the operation of the construction
machines and tools:

ADjp = ZPd: « Ta = N; (4.2.6-2)

i=1
Where ADjxp—Total power consumption of the construction
machines and tools (kWh);
Py—Electric power of the type ¢ construction ma-
chines and tools (kW) ;
T4— Operating hours of type i construction ma-
chines and tools (h);
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N;,—Number of type i construction machines and
tools (units) ;
i—The code for the type of construction machines
and tools.
3 Fuel consumption of the operation of construction ma-
chines and tools:

ADjxy = Zpyx « T, « N; (4.2.6-3)

i=1

Where AD;xy—Total fuel consumption of the construction ma-
chines and tools (1) ;
P,,— Average fuel consumption of each type 7 con-
struction machines and tools per shift (t/
shift) ;
T,,—The number (shifts) of type i construction ma-
chines and tools under operation;
N,— Number of type i construction machines and
tools (units) ;
i—The code for the type of construction machines
and tools.
4 Water consumption of the operation of the construction
machines and tools:

ADjs = > P+ Ty + N, (4.2.6-4)

i=1
Where AD;xs—Total water consumption of the construction
machines and tools (t);
P,,—Average water consumption of each type i con-
struction machines and tools per shift (t/
shift);
T.—The number (shifts) of type i construction ma-
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chines and tools under operation;
N;-~ Number of type i construction machines and
tools (units) ;
i—The code for the type of construction machines
and tools,

5 Power consumption on the worksite of the construction:

ADyp = Zde « Tau + N, (4.2.6-5)
i=1

Where  ADy;,——Total power consumption of onsite work
(kW « h);

P4—Electric power of type ¢ electric equipment

for onsite office work (kW)

T4 ——Operating hours of type i electric equipment
for onsite office work (h);

N;——Number of type i electric equipment for on-

site office work (units);

i The code for the type of equipment for on-
site office work.

4.2.7 During the operation and maintenance stage, the data on
energy consumption for the operation of the buildings shall be
measured according to articles 5.2.1.,5.2.2.,5.3.1.5. 3.2 of the
Standard on Measuring the Data on Standard for energy con-
sumption survey of civil buildings(JGJ/T 154—2007), which is
the current professional standard, and data on the water con-
sumption shall be measured based on the cold water meter of the
buildings and recorded as per Table A-3 of this Standard.

4.2.8 During operation and maintenance, if the buildings are
not equipped with monitoring instrument, the energy consump-
tion during the operation of the buildings shall be estimated ac-
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cording to the types of the energy consuming equipment, opera-
tion parameters, operation period and other relevant informa-
tion. Relevant information shall be recorded as per Table A-3:
1 Power consumption of the operation of buildings:
ADyxp = Z(L'Pd, « Ta »+ ND (4.2.8-1)
i=1
Where ADyxp—Total power consumption during the operation
of buildings; (kW » h);
Py, — Electric power of type i{ equipment system
(kW) ;
T4— Average operating hours of type i equipment
system (h/a);
N;—Number of type i equipment system (units);
l;—Year of operation of type i equipment system
(a);
i—The code for the type of equipment system.
2 Fuel and gas consumption of the operation of the build-

ings:

ADvxyq = D Ui+ Py » Ty » N (4.2.8-2)
. i=1

Where  ADyxyq—Fuel consumption (t) or gas consumption
(Nm?®) during the operation of the buildings;
P,,—Average fuel consumption per hour (t/h) or
gas consumption per hour (Nm?®/h) for type i

equipment system;
T,—Average operating hours of type i equipment

system (h/a);

N;—Number of type i equipment system (units) ;
l;—Year of operation of type i equipment system
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(a);
i—The code for the type of equipment system.

3  Coal consumption for the operation of buildings:

ADyxm = Z(l.' e P+ N»D (4.2.8-3)
im1

Where ADyxy—Coal consumption for the operation of build-
ings (t);
P..— Average coal consumption for type i equip-
ment system (t/a);
N;—Number of type ; equipment system (units);
l;—Year of operation of type { equipment system
(a); ‘
i—The code for the type of equipment system.
4 Energy consumption for the steam and hot water pur-

chased from vendors:

ADvyxpr = —Q‘ZR—Z“ (4.2.8-4)

7 ¢ hay
Where ADyx;zx—Primary energy of the steam (t) or hot water
purchased from vendors during operation of
buildings (Nm?);
Q..— Annual amount of steam or hot water pur-
chased from vendors (M]/a);
7—Average thermal efficiency of the steam or hot
water produced in heating station (%) ;
hs,—Lowering heating value of the primary energy
used by heating station to produce steam or
hot water(MJ/t, MJ/Nm?);
!—Years of operation of buildings (a).
4.2.9 During the operation and maintenance stage, for build-
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ings that are not equipped with cold water meter, water con-
sumption can be estimated according to the relevant requirements
of the current national Standard Code for design of building
water supply and drainage (GB 50015).
4.2.10 During the operation and maintenance stage, the types
and amount of renewable energy shall be determined according to
the automatic record of the monitoring system on renewable en-
ergy. If the monitoring system is not in place or is not under op-
eration, such information can be confirmed by reviewing the
technical documents on the design of the renewable energy sys-
tem.
4.2. 11 During operation and maintenance, data on material
consumption and energy consumption from maintenance and re-
placement shall be determined by reviewing the maintenance and
replacement plan and recorded as per Table A-3 of this Standard.
4,2.12 Energy consumption during the dismantling stage shall
be determined by the energy bills. If the energy bills are not
available or incomplete, it shall be calculated by Formula 4. 2. 6-1 to
4, 2. 6-5 based on the building dismantling plan and shall be re-
corded as per Table A-4 of this Standard.
4, 2. 13 During recycling, the recycle ratio or actual recycled
quantity of the materials, components, parts and equipment of
the bearing structure, building envelope and building infill shall
be decided based on the material and equipment list of the build-
ing design or the record of the actual recycling. Such information
shall be recorded as per Table A-5.
4.2,14 Carbon emission factor for the measuring, accounting
and reporting of carbon emission shall come from recognized and
reliable source. The most recently published data is preferred.
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Before the establishment of a complete data base on carbon emis-
sion factors, the following sources are recommended for obtai-
ning carbon emission factors;

1 Literature that is formally and consecutively published
by authoritative institutions;

2 Research reports from certified academic research insti-
tutions;

3 Statistics yearbooks and reports;

4 Relevant handbooks on raw data;

S Information on work flow process of factories;

6 Appedix B and C in this standard can be used as a refer-

ence for part of energy.
4.3 Data Accounting

4.3.1 Carbon emission throughout the life cycle of buildings
shall be the total amount of carbon emission of the unit processes
during the stages of material production, building construction,
operation and maintenance, dismantling and recycling.

4.3.2 The carbon emission of each of the unit process shall be
the product of the activity data and carbon emission factor of the
unit process. Such information shall be recorded as per Table A-6.
4.3.3 During the material production stage, carbon emission
from buildings shall be calculated as per following formula:

Esc = D (ADgp, » EF 1) + > (ADwwi » EFyu)

i=1 i=1
+ D1 (ADx¢ « EF 1) (4.3.3)
i=1

Where Eg.—Carbon emission from buildings during material

production (tCQO,);



ADz— Consumption of materials for bearing structure
(t);
EF,—Carbon emission factor of the materials for bear-
ing structure(tCQ,/t);
ADyy— Consumption of materials for building envelope
(03
EFwy—Carbon emission factor of the materials for build-
ing envelope (tCO;/t);
ADic—Consumption of materials for building infill (t);
EFc—Carbon emission factor of the materials for build-
ing infill (+1CO,/0);
i—Types of materials.
4.3.4 During the building construction stage, carbon emission

from buildings shall be calculated as per following formulas:

Es = 2 (ADsep; + EFp) + §<ADSGY.- « EFy)

+ > (ADsom: » EFw) + 2, (ADscq » EFg)
i=1

n
i=1
n

+ D (ADgsqri * EFqr) + D (ADscsui » EFsu)
i=1

i=1

(4.3. 4
Where Eg;—Carbon emission from buildings during building
construction (tCQOy);
ADgp— Power consumption of the unit processes during
building construction (kW « h);
EF,—Carbon emission factor of electricity [ tCO,/(kW
*h1;
ADgy— Fuel consumption of the unit process during
building construction (t);

« 80 o



EFy—Carbon emission factor of fuel (tCO,/t);
ADssy— Coal consumption of the unit process during
building construction (t);
EFy—Carbon emission factor of coal (tCO,/t);
ADg;q—Gas consumption of the unit process during build-
ing construction (Nm?®); '
EFy—Carbon emission factor of gas (tCQ,/ Nm?®);
ADgcqr— Other energy consumption of the unit process
during building construction (tce);
EFqr—Carbon emission factor of other energy (tCQO,/
tced;
ADsgssu— Water consumption of the unit process during
building construction (t);
EFg—Carbon emission factor of water (tCO,/t);
i—Types of unit processes.
4.3. 5 During the operation and maintenance stage, carbon
emission from buildings shall be calculated as per following for-
mulas;

EYXNH - Z(ADYXD: . EFD) + Z(ADyxy, . EFy)
i=1 i

i=1

+ > (ADyxmi + EFw) + D) (ADyxqi * EFg)
i=1 i=1

+ >3 (ADyxqr * EFqr) + D (ADyxsui » EF )
i=1 i=1

— Ezs, (4.3.5-1)

Ezsn; = Z(Aszs, o EFgzs; « 1) (4.3.5-2)
=1

2
Where Eyxnu—Carbon emission from buildings during opera-

tion and maintenance (tCQO,);
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ADyxp—Power consumption of the unit processes during
operation and maintenance (kW « h);
EFp— Carbon emission factor of electricity [ tCO,/
(kW +» h)];
ADyxy—Fuel consumption of the unit process during op-
eration and maintenance (t);
EFy—Carbon emission factor of fuel (tCO,/t);
ADyxy—Coal consumption of the unit process during op-
eration and maintenance (t);
EFy—Carbon emission factor of coal (tCO,/t);
ADyxq—Gas consumption of the unit process during op-
eration and maintenance (Nm?®);
EFq—Carbon emission factor of gas (tCO,/ Nm?);
ADyxqr— Other energy consumption of the unit process
during operation and maintenance (tce) ;
EFqr—Carbon emission factor of other energy (tCQ,/
tce) ;
ADyxsy— Water consumption of the unit process during
operation and maintenance (t);
EFg;—Carbon emission factor of water (tCO,/ t);
Ezsu;— Carbon emission reduction from the use of re-
newable energy throughout the life cycle of
buildings (tCO,) ;
i— Types of unit processes;
ADyzs—Annual consumption of renewable energy (kW
» h/year or k]/year);
EFgzs—The carbon emission factor of the fossil fuel re-
placed by the use of renewable energy;

[—Length of the supply of renewable energy (a);



j— T Types of renewable energy.
4,3.6 During the operation and maintenance stage, carbon e-
mission from the replacement of materials and components shall

be calculated as per following formula;

Evsxor = 2 (ADzr » EFz1) + D, (ADwy, » EFwn))
i=1 i=1

+ D> (ADqe » EF 1) (4.3.6)
i=1

Where Eyxgr—Carbon emission of the replaced materials and
components (tC(O;);
AD;r—Materials consumption of bearing structure(t);
EF;r— Carbon emission factor of the materials of the
bearing structure (tCQ,/t);
ADyy— Materials consumption of building envelope
(t);
EFy,;—Carbon emission factor of the materials of the
building envelope (tCO,/t);
ADc—Materials consumption of building infill (t);
EFic— Carbon emission factor of the materials of the
building infill (tCO,/t);
i—Types of materials.
4. 3.7 During the dismantling stage, carbon emission from

buildings shall be calculated as per following formula;

ECJ = E(ADCJD: o EFD) + Z(ADCJY;' . EFY)
i=1 i=1

+ D> (ADqmi + EFy) + D (ADgq » EFQ)
i=1 i=1

i

+ D) (ADgjar » EFqr) + D) (ADgsu; » EFsu)
i=1 i=1
(4.3.7)
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Where Ec—Carbon emission from buildings During dismant-
ling (tCO;);
ADcp— Carbon emission from buildings during dismant-
ling (kW « h);
EFp—Carbon emission factor of electricity [ tCO,/(kW
«h)];
~ ADc¢y—Fuel consumption of the unit process during dis-
mantling (1) ;
EF,—Carbon emission factor of fuel (tCQO,/t);
AD¢ny—Coal consumption of the unit process during dis-
mantling (t);
EFy—Carbon emission factor of coal (tCO,/t);
ADgq—Gas consumption of the unit process during dis-
mantling (Nm?®);
EFq—Carbon emission factor of gas (tCO,/Nm®);
ADcgqr—Other energy consumption of the unit process dur-
ing dismantling (tce);
EFqr— Carbon emission factor of other energy (tCQO,/
tce) ;
ADcjsu—Water consumption of the unit process during dis-
mantling (t);
EFg;—Carbon emission factor of water (tCQO,/t);
i—Types of unit processes.
4.3.8 During the recycling stage, carbon emission from build-

ings shall be calculated as per following formula;

Eus = Z(ADHSf * Pus * EFusi) (4.3.8)
i=1

Where Eus—Carbon emission from buildings during recycling
(tCO,) ;5
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ADys—Quantity of materials (t);
UHS—Recycle ratio of materials (%) ;
EF,s—Carbon emission factor of the recycled materials
(tCO /)5
i— Types of materials.
4.3.9 Carbon emission throughout the life cycle of buildings
shall be calculated as per following formula:
Eic = Esc + Es¢ + Evxvu + Evxor + Eqg — Ens — Etn
(4.3.9
Where E,(—Carbon emission throughout the life cycle of build-
ings (tCO;);
E+y—Carbon sink (tCQ,).
4.3.10 Annual carbon emission per unit of gross floor area

shall be calculated as per following formula:

E\¢
Al

Where FE,—Annual carbon emission per unit of gross floor area
(tCOg /n’l2 ) H

A—Gross floor area (m?);

EA = (4. 3. 10)

{—Operating years of the buildings (a).
4.3.11 The ratio of the carbon emission of different periods in
life cycle of buildings shall be calculated as per following formu-
la:
E,
# " Ewc
Where ¢, —Ratio of the carbon emission of different periods in
life cycle of buildings (%) ;
E,—Carbon emission of period i in the life cycle of build-
ing (tCO,); .

(4.3.1D)
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E c——Carbon emission throughout the life cycle of build-
ing (tCOz)-

4.4 Data Reporting

4.4.1 The results of the measuring, accounting and reporting
of carbon emission from buildings shall be disclosed to the public
in the form of carbon emission report.
4.4.2 The report on carbon emission from buildings shall in-
clude the following contents, hypothesis and source of data:

1 The institution that develops the report;

2 The functions and operating status of the buildings;

3 The process of the calculation of the carbon emission of
unit processes;

4 The carbon emission list of the buildings;

5 The method of data measuring and source of data.
4.4.3 The information on the institution that develops the re-
port shall include the following contents:

1 Nature of the institution;

2 Purpose of the report and where the task of measuring,
accounting and reporting of carbon emission comes from;

3 The contact person of the institution and people involved
in the process.
4.4.4 The function and operating status of the buildings shall
include the following information:

1 Location and scope of the building;

2 Type, function and purpose of the building;

3 The period in the life cycle covered by the report;

4 The unit processes of each period in the life cycle;

5 Operation years of the building.
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4.4.5 The carbon emission list of the buildings shall include
the following information:

1 Carbon emission of different unit processes of the build-
ings;

2 Carbon emissions of different stages in the life cycle of
the buildings;

3 The cumulative carbon emission of buildings till present
day;

4 Total amount of carbon emission throughout the life cy-
cle of buildings;

5 Annual carbon emission per unit of gross floor area;

6 Ratio of carbon emission of different stages in the life cy-

cle of buildings.
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5 Measuring Account by Information Modeling

5.1 General Requirements

5.1.1 The method of measuring account by information model-
ing refers to the process of measuring, delivering and accounting
data and making records on life cycle management through infor-
mation modeling. It tracks the carbon footprint and manages car-
bon emission through information.

5.1.2 Measuring account by information modeling shall be
based on the database of the information on the materials, com-
ponents, parts and equipment, as well as the division of labor,
operation procedure, information standard for the measuring,
accounting and reporting of carbon emission. The measurement u-
nit of the data shall follow the standard set forth in Article 4. 1. 2 of
this standard.

5.1.3 When the method of measuring account by information
modeling is adopted, information model shall be developed and
managed on appropriate platforms to deliver the information on
materials, components, parts, equipment production lines to the
whole process of construction and management, collect informa-
tion during the stages of material production, building construc-
tion, operation and maintenance, dismantling and recycling, and

publish the results in the end.
5.2 Data Measuring

5.2.1 When measuring account by information modeling, ac-
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tivity data shall be collected and measured by information mod-
els. The actual activity data of the unit processes shall be pre-
ferred to be used in the information models. When the actual ac-
t.ivity data is unavailable, simulated information may also be
used.
5.2.2 The basic information collected and measured during the
material production stage shall be consistent with the activity da-
ta collected by the method of measuring account by inventory.
When developing the information models, the designer of the
building shall offer accurate information on the materials, com-
ponents, parts and equipment of buildings. The information .
properties on the actual consumption of materials shall be re-
served in the models.
5.2.3 During the material production stage, data shall be pro-
cessed by the information models. The required information in-
cludes the following items;

AD;r—Materials consumption on the bearing structure(t);

ADyy—Materials consumption on building envelope (t);

AD+c—Materials consumption on building infill (t).
5.2.4 The basic information collected and measured during the
building construction stage shall be consistent with the activity
data collected by the method of measuring account by inventory.
When developing information models, the constructor of the
building shall offer the construction plan and the simulated data.
The information properties on the actual consumption of energy
shall be reserved in the models.
5.2.5 During the building construction stage, the basic infor-
mation shall be simulated and estimated in the information mod-
els. The required information includes the following items:
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ADgn— Power consumption of the unit processes during
building construction (kW + h);
ADg;y—Fuel consumption of the unit process during building
construction (t);
ADgsm—Coal consumption of the unit process during building
construction (t);
ADg;q—Gas consumption of the unit process during building
construction (Nm?®);
ADgzqr—Other energy consumption of the unit process during
building construction (tce);
ADgssy—Water consumption of the unit process during build-
ing construction (t).
5.2.6 The basic information collected and measured during the
operation and maintenance stage shall be consistent with the ac-
tivity data collected by the method of measuring account by in-
ventory. When developing information models, the basic infor-
mation on operational energy consumption shall be defined and
input to the information models. The information properties on
the actual energy consumption monitored during operation shall
also be reserved in the models.
5.2.7 During the operation and maintenance stage, the basic
information on energy consumption shall be simulated and esti-
mated in the information models. The required information in-
cludes the following items:
ADyxp—Power consumption of the unit processes during op-
eration and maintenance (kW « h);
ADyxy—Fuel consumption of the unit processes during opera-
tion and maintenance (t);
ADyxm—Coal consumption of the unit processes during opera-
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tion and maintenance (t);
ADyxq—Gas consumption of the unit processes during opera-
tion and maintenance (Nm?®);
ADyxqr— Other energy consumption of the unit processes dur-
ing operation and maintenance (tce);
ADyxsy— Water consumption of the unit processes during op-
eration and maintenance (t).
5.2.8 When developing information models for the operation
and maintenance stage, the materials, components, parts and
equipment that require maintenance and replacement shall be de-
fined and the information properties of parts, components and
equipment shall be input into the model. The information prop-
erties on the actual maintenance and replacement may also be re-
served in the models.
5.2.9 During the operation and maintenance stage, the basic
information on the materials, components, parts and equipment
that require maintenance and replacement shall be estimated in
the information models. The required information includes the

following items:

ADj;r——Materials consumption on the bearing structure(t);
ADwy——Materials consumption on the building envelope (1)
ADyc——Materials consumption on the building infill (t).

5.2. 10 The basic information collected and measured during
the dismantling stage shall be consistent with the activity data
collected by the method of measuring account by inventory.
When formulating the information models, dismantling managers
shall provide the dismantling work plan and input such informa-
tion to the information models. The information properties on

the actual energy consumption shall also be reserved.
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5.2. 11 During the dismantling stage, the basic information
shall be estimated in the information models. The required infor-
mation includes the following items:
AD¢jp—Power consumption of the unit processes during dis-
mantling (kW « h);
ADcy—Fuel consumption of the unit processes during dis-
mantling (t);
AD¢nu—Coal consumption of the unit processes during dis-
mantling (t);
AD¢q—Gas consumption of the unit processes during dis-
mantling (Nm?);
AD¢qr— Other energy consumption of the unit processes dur-
ing dismantling (tce);
AD¢su—Water consumption of the unit processes during dis-
mantling (t).
5.2.12 The basic information collected and measured during
the recycling stage shall be consistent with the activity data col-
lected by the method of measuring account by inventory. When
formulating the information models, basic information on recy-
clable building materials, parts, components and equipment shall
be defined and input to the information models. The information
property on the actual recycling shall also be reserved in the
models.
5.2.13 During recycling, the basic information shall be esti-
mated in the information models. The required information in-
cludes the following items:
ADys——Quantity of materials (1)
7—Recycling ratio of the materials (%).
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5.3 Data Accounting

5.3.1 Carbon emission from buildings shall be accounted by
using the activity data stored internally in the building informa-
tion models and the carbon emission factor that can be found in
external documents according to Article 4. 3. 2 of this Standard.

5.3.2 If the method of measuring account by information mod-
eling is adopted, data accounting on the carbon emission for each
unit process, carbon emission throughout the life cycle of build-
ings, per unit carbon emission throughout the life cycle of build-
ings, carbon emission in each period in the life cycle of buildings
shall be conducted in accordance with the Section 4. 3 of this

Standard.
5.4 Data Reporting

5.4.1 The form of the carbon emission report for projects that
adopt the method of measuring account by information modeling
shall be consistent with the form of the carbon emission reports
that use the method of measuring account by inventory, the
forms are shown in Appendix A,
5.4.2 When reporting the data using the method of measuring
account by information modeling, the report shall include source
of data; when reporting under the method of information model-
ing, the simulation procedure shall be included.
5.4.3 When reporting the data using the method of measuring
account by information modeling, the external source and appli-
cation of the carbon emission factors shall be included.
5.4.4 When reporting the data using the method of measuring
account by information modeling, information on the people in
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charge of each model shall be included.

5.4.5 When reporting the data using the method of measuring
account by information modeling, information on the names and
versions of the software shall be included. If the software is de-
veloped internally, the algorithm and data processing process
shall be included and the rationality of the core algorithm shall be

justified.
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Appendix A Worksheets for Measuring

Account by Inventory

Table A-1 Record sheet on activity data measurement

{during material production)

Name of the building

) Location
Basic — - - -
Nature of the building ] 1—residential, 2—public, 3—others
information— - -
Time of construction/design
Designed life span
Bearin, Buildin Buildin
Activity data Unit 8 & . &
structure envelope infill
Material 1
Materials -
Material 2
consumption
Material 3
of buildings atena
Component 1
Components
s Component 2
During | consumption
. Component 3
material | of buildings P
production| | 77
Part 1
Consumption
Part 2
of parts of
- Part 3
buildings
MEP 1
Consumption
MEP 2
of equipment
MEP 3

of buildings

This page can be extended.
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Table A-2 Record sheet on activity data measurement

(during building construction )

Basic

information

Name of the building

Location

Nature of the building

1—residential, 2-—public, 3—others

Time of construction/design

Designed life span

During

construction

Activity data

Unit

Data on the
transportation
of materials,
components,

parts and

equipment

Data on the
operation
of the
construction
machines

and tools

Data on
the onsite

work

Energy

consumption

Coal

Natural gas

Liquefied

petroleum gas

Petroleum

Diesel

Kerosene

Electricity

Steam purchased

from vendor

Hot water
purchased

from vendor

Resource

consumption

This page can be extended.




Table A-3 Record sheet on activity data measurement

(during operation and maintenance)

Name of the building
Location
Basic — — -
} Nature of the building 1—residential, 2—public, 3—others
information
Time of construction/ design
Designed life span
Data on the
maintenanc Data on the
and transportation
Data on the
) replacement of the
o ) operation of )
Activity data Unit ) of the materials,
the equipment )
materials, components,
system
components, parts and
parts and equipment
equipment
Coal
Natural gas
Operation Liquefied
and petroleum gas
maintenance
Petroleum
Diesel
Energy Kerosene
consumption| Electricity
Steam
purchased
from vendor
Hot water
purchased
from vendor




Table A-3 (continued)

Resource Water
consumption, Other
Materials Material 1

used for Material 2

maintenance

and Material 3

replacement

Component 1

Components
used for Component 2
o ) maintenance
peration
and Component 3
and
) replacement| ..
maintenance
Parts Part 1
used for Part 2
maintenance
and Part 3
replacement| ...,
Equipment MEP 1

used for MEP 2

maintenance

and MEP 3

replacement

This page can be extended.




Table A-4 Record sheet on activity data measurement {during dismantling)

Basic

information

Name of the building

L.ocation

Nature of the building

1—-residential, 2—public,

3—others

Time of construction/design

Designed life span

Dismantling

Activity data

Unit

Data on the
operation
of the
dismantling
machines

and tools

Data on the
transportation

of waste

Energy

consumption

Coal

Natural gas

Liquefied

petroleum gas

Petroleum

Diesel

Kerosene

Electricity

Steam
purchased

from vendor

Hot water
purchased

from vendor

Resource

consumption

This page can be extended.
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Table A-5 Record on activity data measurement (during recycle)

Basic

information

Name of the building

Location

Nature of the buiiding

1—residential, 2—public,

3—others

Time of construction/design

Designed life span

During

recycle

Bearing Building Building

Activity data Unit o
structure | envelope infill
Material 1
Amount of
recycled Material 2
materials Material 3
of buildings

Component 1
Amount of

recycled Component 2
components| Component 3
of buildings

Part 1
Amount of.

recycled Part 2

parts of Part 3

buildings

MEP 1
Amount of

recycled MEP 2
equipment MEP 3
of buildings
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Table A-6 Calculation of Carbon Emission from Buildings

Name of the building

Location

Nature of the building

1—residential, 2—public, 3—others

Time of construction/design

Basic
information Designed life span
1—During material production, 2—
Periods throughout During building construction, 3—Dur-
the life cycle ing operation and maintenance,4— Dur-
ing dismantling, 5—During recycling
Activity data Cerbon Carbon
Category ftem emission factor emission | Note
Unit Consumption Unit Factor | ¢! C0,)
Coal
Natural gas
Liguefied petroleum gas
Petroleum
Diesel
Energy Kerosene
consumption Electricity
Steam purchased
from vendor
Hot water purchased
from vendor
Resource Water

consumption

(Consumption

of

materials

Building Material |

materials
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Table A-6 (continued)

Building | Component 1
components
Consumption,
Building Part 1
of
parts
materials
Building MEP 1
equipment
Total — - - -
This page can be extended.
Preparedby: Reviewed by:

Date of completion:
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Appendix B Carbon Emission Factors for

Common Energy

Table B Carbon Emission Factors for Common Energy

Name of the

Carbon emission

Category Source of data Note
energy factor
Anthracite
98. 3kgCO; /GJ
coal IPCC Stand-
Coal Coking coal 94. 6kgCO/GJ ard on Nation- | International
al Greenhouse | organization
Lignitic coal 101kgCO,/GJ Gas List(2006)
Carbon coke 107kgCO:/GJ
North China
1. 246kgCQO;/ (kW « h)
power grid
Northeast
China 1. OQGkgC()z/( kW -« h) Guidelines on
power grid Provincial
East China Greenhouse Gas
0.928kgCOz/ (kW « h) | [ i+ ( Tenta-
power grid
£l o tive) Government
ectricity . .
Middle Ch'ma 0. 801kgCO, /(KW + h) launched by | departments
power grid National Devel-
Northwest opment and Re-
0. 997kgCOz/ (kW + h) .
power grid form Commis-~
sion
South China
0. 714kgCO,/ (kW « h)
power grid
Hainan 0. 917kgCO2/ (kW « h)

+ 103




Table B (continued)

Name of the

Carbon emission

Category energy factor Source of data Note
Crude oil 73. 3kgCO: /GJ
Motor gasoline| 69. 3kgCO,/GJ
Aviation fuel 70, 0kgCO2/G]J
Fuel Coal {fuel 71.5kgCO:/GJ IPCC Stand-
Diesel 74. 1kgCO,/G] ard on National | International
Liquefied 63. 1kgCOu /G Gfeenhouse Gas organization
petroleum gas Lisz(2006)
Fuel oil 77. 4kgCO, /G]J
Gas Natural gas 56. 1kgCO,/G]J

Coal gas

44. 4kgCO./GJ

Note; The statistics in the chart shall be updated on a yearly basis to ensure effec-
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Appendix C Heat Value of Common Energy

Table C Heat Value of Common Energy

Name of the

Source of data

Category Average lower heating value
energy
Anthracite coal 26700k]) / kg IPCC Standard
National
Coking coal 28200k] /kg on Nationa
Greenhouse
Coal Lignitic coal 11900k]J/ kg Gas List (2006)
Raw coal 20908kJ/kg
Carbon coke 28435k]/kg
Crude oi 41816kJ /kg
Fuel oil 41816k]J/kg
Petroleum 43070k] /kg
Coal oil 43070k]/kg
Fuel oil Diesel 42652k]/kg
Coal tar 33453k]/kg
General principles
Residual oil 41816kJ/ kg
for calculation o f
Liguefied .
50179k]/kg the comprehensive
petroleum gas .
energy consumption
Refinery gas 46055k] /kg (GB/T 2589—2008)
Natural gas
38931kJ/Nm?
from oil field
Natural gas
) 35544k]/Nm?
Fuel gas from gas field

Methane gas

from coal bed

14636k]J/Nm?—16726k]/Nm?

Coke oven gas

16726k]/Nm®—17981k]/Nm?

Blast furnace gas

3763kJ/Nm3
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Explanation of Wording in This Standard

1 Words used for different degrees of strictness are ex-
plained as follows in order to mark the differences in implemen-
ting the requirements of this standard:

1) Words denoting a very strict or mandatory require-
ment :
"Must" is used for affirmation; "must not" for nega-
tion.

2) Words denoting a strict requirement under normal con-
ditions;
"Shall" is used for affirmation; "shall not" for nega-
tion.

3

—

Words denoting a permission of a slight choice or an

indication of the most suitable choice when conditions
permit;

"Should" is used for affirmation; "should not" for ne-
gation.

4) "May" is used to express the option available, some-

times with the conditional permit.

2 "Shall comply with*-+" or "Shall meet the requirements

of+++" is used in this standard to indicate that it is necessary to

comply with the requirements stipulated in other relative stand-

ards and codes.
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List of quoted Standards

Code for Design of Building Water Supply and Drainage
(GB 50015)

General Principles for Calculation of the Comprehensive En-
ergy Consumption (GB/T 2589—2008)

Standard for Energy Consumption Survey of Civil Buildings
(JGJ/T 154—2007)

Environmental management-Life cycle assessment-principles
and framework (1SO 14040 : 2006)

Greenhouse gases—Carbon footprint of products-Requirements
and guidelines for quantification and communication (1SO/TS
14067 = 2013)

Greenhouse gases-Part 1: Specification with guidance at the
organization level for quantification and reporting of green-

house gas emissions and removals (1SO 14064—1 : 2006)
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1 General Provisions

1.0.1 Carbon emission from buildings is arousing increasing at-
tention of international community, so how to scientifically
measure it has been an urgent issue. At present there are no in-
ternational standard methods for measuring, accounting and re-
porting carbon emission from buildings. Only a few western de-
veloped countries, including Germany, the UK and the USA,
are proposing to develop or are in the process of developing such
methods or assessment systems based on their own architectural
design and construction standards and product material databas-
es. The management system for establishment, design, con-
struction and operation of a construction project in China is quite
different from those in the developed countries mentioned above.
We need to deveop and form our own methods and system so as
to satisfy the technical demands of relevant departments and per-
sonnel.

This standard is based on the research findings of Standard
on Measuring , Accounting and Reporting of Carbon Emission
from Urban Buildings and Research and Demonstration of Key
Technologies Integration in Low Carbon Design for Urban
Buildings (2011BAJ07B02), which is one of the 7 topics of Re-
search and Demonstration of Key Technologies Integration in
Urban Low Carbon Development (2011BAJ07B00), a research
project supported by the state in the 12* Five-year Plan. This
standard is based on the international general principles for mea-
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suing, accounting and reporting of carbon emission. It sets out
relevant standards for data measuring, data accounting and data
reporting in respect of carbon emission throughout the life cycle
of buildings and plays a significant role in developing standard-
ized methods of measuring, accounting and reporting of carbon e-
mission from buildings in China as well as saving energy and re-
ducing emissions in the field of architecture.
1. 0. 2 With regard to newly constructed buildings, carbon
emissions throughout the life cycle of buildings in various con-
struction proposals shall be analyzed and compared so as to pro-
vide a basis for making decisions and optimizing architectural de-
sign, material selection, construction, operating maintenance,
deconstruction and recycling plans; with regard to reconstructed
and existing buildings, actual carbon emission at the past life-cy-
cle phases shall be reported. Key Links shall be identified to con-
trol carbon emissions. Comparisons of carbon emissions in differ-
ent building operation and reconstruction plans shall be made to
forecast and manage carbon emissions in the future life cycle pha-
ses and reduce emission.
1.0.3 According to the IPCC Fourth Assessment Report (IPCC
AR4, 2007), different greenhouse gases have different contribu-
tion rate to the greenhouse effect. For example, the percentage
contribution of CO,, CH,, N,O, and Fluorine and other gases is
76%, 14.3%, 7.9%, and 1. 8% respectively. Carbon dioxide is
the primary greenhouse gas. This Standard aims to measure car-
bon dioxide (CO,) generated from energy and material consump-
tion throughout the life cycle of buildings.

In the activities and processes of carbon emissions from
building, other greenhouse gases will be emitted as well. Ac-
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cording to IPCC Guidelines for National Greenhouse Gas Inven-
tories (2006), such activities and processes involve several cate-
gories including energy activity, industrial production processes
and waste disposal etc.. Table 1 sets out relevant greenhouse ga-
ses to be assessed in each category.

Table 1 Activities and Processes Involving Carbon Emissions

and Relevant Greenhouse Gases

Source and Sink Categories to be Assessed
) ) Gases to be Assessed
in Key Category Analysis

Category Code Category Title

Energy Code

Fuel Combustion Activities-Manufacturing
1A2 CO, .CH,.N;O

Industries and Construction

Fuel Combustion Activities-
1A3a CO;.CH,.N: O
Transport-Civil Aviation

Fuel Combustion Activities-
1A3b CO; .CH, .N;O
Transport-Road Transport

Fuel Combustion Activities-
-1A3c X C()z ‘CH4 \NzO
Transport-Railways

Fuel Combustion Activities-
1A3d CO;.CH.N;O
Transport-Water-borne Navigations

Industrial Production Processes

2A1 Mineral Industry-Cement Production CO,
2A2 Mineral Industry-Lime Production CO,
2A3 Mineral Industry-Glass Production CO,
2C1 Metal Industry-Iron & Steel Production CO, .CH,
2C3 Metal Industry-Aluminium Production CO; .PFCs

Product Uses as Substitutes for Ozone
2F1 Depleting Substances-Refrigeration HFCs,PFCs

and Air Conditioning
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Table 1 (continued)

Waste Disposal

4A Solid Waste Disposal CH,

4C Incineration and Open Burning of Waste CO; \N,O.CH4

Note: IPCC Guidelines for National Greenhouse Gas Inventories, Volume 1;

Chapter 4(2006).

As shown in the table, in addition to CQ,, other greenhouse
gases including CH, \N,;O,HFCs,and PFCs also relate to carbon
emissions from building. Therefore relevant requirements set
forth in this Standard can also be used as a reference to quantify

and report the emissions of the greenhouse gases listed above,

« 116 -



2 Terms

2.0.1 The life cycle of buildings refers to the whole process
from the material production to dismantling and recycling, which
is the main timescale of carbon emissions from buildings.

2.0.3 The practice of measuring, accounting and reporting car-
bon emissions from building consists of three steps. Firstly, col-
lect data on carbon {ootprints of buildings; secondly, compile
and quantify such data; and finally, release a report on carbon
emissions.

2.0.10 Carbon dioxide is the primary greenhouse gas emitted
through human activities. In order to standardize the measure-
ment of overall greenhouse effect, carbon dioxide equivalent is

used as a unit of measurement herein.
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3 Basic Requirements

3.0.1 This provision sets out a basic framework for measuring,
accounting and reporting of carbon emission from buildings.
Firstly, such framework shall cover the whole life cycle of build-
ings, including the processes of material production, building
construction, operation and maintenance, dismantling and recy-
cling. At each of these stages, there is energy and material con-
sumption that could result in direct or indirect carbon emission
and have an impact on the natural environment. If the practice of
measuring , accounting and reporting of carbon emission is only
limited to part of these life-cycle stages, neither could we have an
overall understanding on how carbon emission activities impact
the nature nor make anticipations or control of carbon emission
in the future. Secondly, the carbon emission unit process shall
be used as the unit of measurement. During each specific carbon
emission unit process, the input and output of each type of ener-
gy and material is relatively clear and independent. The measure-
ment based on unit process is to collect and quantitatively calcu-
late data relating to each process so as to fully track carbon foot-
prints of buildings.

3.0.2 “Relevance”, “completeness”, “consistency”, “accura-
cy” and “transparency” are the core requirements for quantifying
and reporting carbon emission as set out by the international so-
ciety. In the context of measuring, accounting and reporting car-
bon emission from buildings, “relevance” shall mean that the
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chosen boundary, materials, data and methods for quantifying
carbon emission from buildings can appropriately reflect the situ-
ation of relevant carbon emissions from buildings and satisfy rel-
evant requirements; “completeness” shall mean that given the
chosen building and measurement boundary, all information on
carbon emission should be quantified and reported. Any exclu-
sion needs to be justified; “consistency” shall mean that consist-
ent methodologies should be adopted to quantify and report car-
bon emission at various life-cycle stages. Any changes to calcula-
tion scope, boundary or methods should be documented in the
same way and recorded clearly; “accuracy” shall mean that any
data sources and calculation methodologies in respect of carbon e-
mission from buildings shall be on an reliable and accurate basis;
“transparency” shall mean that any references to information on
carbon emission from buildings should be reported in an ade-
quate, sufficient and transparent manner,

3.0.3 This Standard sets out two measuring methods in respect
of carbon emission from buildings which could satisfy the needs
of data measuring, data accounting and data reporting on carbon
emission from buildings that are designed, constructed, operated
and managed either in a regular manner or based on an informa-
tion modeling.

3.0.4 This provision sets out relevant steps for measuring, ac-
counting and reporting of carbon emission from buildings, of
which the steps to define the area and scope of the buildings and
define the unit process of carbon emission from the buildings are
the preconditions of undertaking such work. The first step is to
define the area and scope of the buildings and then measure the
consumption of energy, resources and materials within such de-
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fined area and scope. For example, the red lines of the buildings
or the road centerlines surrounding the buildings could be used to
define such area and scope. The unit process of carbon emission
from buildings is defined so as to identify each specific activity
process of energy, resources and material consumption and facili-
tate date measuring and accounting thereof.

3.0.5 The unit processes relating to carbon emission through-
out the life cycle of buildings are complex and diverse. Therefore
it is quite difficult to include all unit processes in the measure-
ment. Priority shall be given to measuring the unit processes
with a high contribution to and a big weight in carbon emission
from buildings, excluding those that cannot be quantified, have
low carbon emission or require high costs for quantification so as
to reduce workload and enhance operability of this Standard.
However, the impact of simplifying these unit processes on the
measurement results shall be analyzed and interpreted.

3.0.6 In the production of building materials, components,
parts and equipments, energy consumption exists in each process
ranging from raw material production, manufacturing to finished
products production. Therefore each building material, compo-
nent, part and equipment can be treated as an outcome in the so-
lidification process of carbon emission, the production of which
involves embodied carbon emission. With regard to buildings,
carbon emission in the material production process is caused by
the use of materials, components, parts and equipments.

The materials, components, parts and equipments used in
buildings can be categorized into three parts based on their differ-
ent functions, i. e. those used in the bearing structure of build-
ings, those used in the building envelop and those used in the
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building infill. The bearing structure of buildings includes the
parts that support the braced frame of the buildings, including
the base, beams, boards. pillars and load-bearing walls, the role
of which is to bear load; the building envelop includes the roofs,
walls, doors and windows, floors etc, the role of which is to
form an enclosed space and make partitions; the building infill
includes decorations, equipments used in kitchen and bathroom,
electrical equipments, ventilation and air-conditioning equip-
ments, elevators and pipelines within the buildings, the role of
which is to decorate, allow functional uses of the buildings and
maintain a good indoor environment therein.

3.0.7 At the construction stage of the buildings and related fa-
cilities, and the installation process of associated lines, pipelines
and equipments, the transportation of building materials, com-
ponents, parts and equipments as well as the operation of con-
struction machines and tools is the main unit processes with en-
ergy consumption. In addition, working at the construct site
would also result in energy consumption which should be meas-
ured.

3.0.8 After the buildings are completed and put into use, the
equipment systems including air conditioners, lightening, eleva-
tors, water supply system and cooking equipment will run well
to maintain the normal operation of the buildings, which could
result in energy consumption and carbon emission. At the opera-
tion stage, certain materials or components may need to be main-
tained and replaced after they reach their natural life span. The
consumption of replaced materials and installation and mainte-
nance would also result in carbon emission.

3.0.9 The operation of machines and tools and transportation
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of waste during the dismantling of buildings are the main activi-
ties that could result in carbon emission, which should be meas-
ured.

3.0. 10 The measuring, accounting and reporting of carbon
emission from buildings should take into account the recycling
and renewability of materials. With regard to recyclable materi-
als, notwithstanding carbon emission is generated during the
production process, it will be reincorporated into the life cycle of
new buildings, with no actual effect on the environment. Thus it
should be excluded in the measurement. This Standard shall not
take into account the carbon emission generated by recycling ac-
tivities (such as the use of sorting machines) as this kind of
emission is small and difficult to collect.

3.0.11 This provision sets out the requirements to ensure qual-
ity control of relevant data for measuring, accounting and repor-
ting of carbon emission from buildings. The quality of data is of
considerable importance to ensure the credibility of the measure-
ment results. In order to generate objective and reasonable meas-
urement results, the quality of relevant data must be examined
and approved and the relevance, completeness, consistency, ac-
curacy and transparency of such data must be verified. Mean-
while, any information contained in such data must be documen-
ted so as to analyze its effect on the measurement results.
3.0.12 When other greenhouse gas emissions as specified in the
Kyoto Protocol is measured by reference to this Standard, the
carbon dioxide equivalent (CQ,.), which equals to the emission
of each gas multiplied by its own Global Warming Potential
(GWP), shall be used. The GWP of major greenhouse gas in
Table 2 can be used as a reference.
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Table 2 Global Warming Potential of Major Greenhouse Gases

Name of the greenhouse gases

Global Warming

Source of data

Potential
CO, 1
CH, 25
N0 298
HFC-23 14800
HFC-32 675
HFC-125 3500
HFC-134a 1430 Report on the 4%
HFCs HFC-143a 4470 Review by IPCC
HFC-152a 124 (AR4, 2007)
HFC-227ea 3220
HFC-236fa 9810
HFC-245fa 1030
CFy 7390
PFCs
C:Fs 9200
SFs 23900
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4 Measuring Account by Inventory

4.1 General Requirements

4.1.1 As one of the methods of measuring, accounting and re-
porting of carbon emission from buildings, the feature of meas-
uring account by inventory is that the measuring procedure is se-
quentially consistent with the activities of carbon emission from
buildings. The input and output objects are clear and can be as-
sembled and quantified one by one. Relevant data is generated
based on the engineering design materials and operational man-
agement documentation of the construction projects so as to se-
cure maximum credibility of the measurement results. It is easy
for professionals to master this method.

4.1.2 This provision sets out the requirements on the measure-
ment units of relevant data when adopting the method of measur-

ing account by inventory.
4.2 Data Measuring

4.2.2 For the purpose of this provision, the activity data that
should be collected and measured at the stages of material pro-
duction, building construction, operation and maintenance, dis-
mantling and recycling shall be based on the unit processes (see
Provisions 3. 0. 6 — 3. 0. 10) generally contained throughout the
life cycle of buildings. Due to different types and purposes of
buildings, the unit processes of carbon emission that are included
in the measurement may be different, depending on the actual
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conditions of the buildings.

4.2.3 The collecting and measuring of activity data in the unit
processes of carbon emission from buildings is an important step
in the practice of measuring, accounting and reporting of carbon
emission. The quality and detailedness of such activity data is of
significant importance to the credibility of the measurement re-
sults.

4.2.6 This provision sets out formulas for analyzing and calcu-
lating the main activity data at the building construction stage in
the event that relevant data cannot be obtained through monito-
ring instruments or queries.

Most materials, components, parts and equipments are
transported from their places of production or sale to the con-
struction sites through vehicles. While a small number of them
are transported by sea or air. Nevertheless, in each case energy
is generated from fuel consumption. The total fuel consumption
for the transportation can be calculated by measuring the number
and shifts of transport machines, the length of transportation
and the unit fuel consumption of each of such machines. Some
main operation parameters including electric power of construc-
tion machines and tools, the number and shifts used, the operat-
ing hours and the water consumption of such construction ma-
chines and tools are closely linked with the construction propos-
als, technical skills and management level of the contractors,
which can be determined based on construction proposals, bill of
quantity or the local building engineering quota.

4,2.8 The consumption of primary energy during the operation

of buildings shall be calculated in accordance with relevant for-

mulas. The operation parameters of relevant building equipment
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systems including electric power, fuel oil or gas consumption per
hour and average coal consumption per annum shall be deter-
mined based on design proposals of the buildings and technical
conditions of the chosen equipments.

The secondary energy such as steam and hot water pur-
chased from vendors during the operation of the buildings is
transferred from the consumption of primary energy including
coal, fuel gas and fuel oil through centralized thermal power sta-
tions outside the scope of the buildings. Thus the measuring, ac-
counting and reporting of carbon emission shall be based on the
calculation of primary energy consumption which relates to the
thermal energy conversion efficiency from primary energy into
secondary energy of the local thermal power stations and lower-
ing heating value of relevant primary energy.

4.2.11 During the operation of the buildings, some materials
or components may have reached their natural life span and need
to be replaced. Data on carbon emission generated from the pro-
duction of such replaced materials shall be collected and meas-
ured in line with the method specified at the material production
stage.

4,2.13 After dismantling, a large number of materials, compo-
nents, parts and equipments can be incorporated into the life cy-
cle of other buildings through recycling. The practice of measur-
ing, accounting and reporting of carbon emission from buildings
throughout their life cycle shall not include the carbon emission
caused by solidification of such materials. With regard to build-
ings that have not been dismantled, the carbon emission to be
excluded at the recycling stage shall be calculated based on the
recycle ratio of the materials, components, parts and equipment
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of the bearing structure, building envelope and building infill and
the quantity of materials actually used. With regard to buildings
that have been dismantled, the carbon emission to be excluded
shall be determined by the actually recycled quantity of materi-
als.

4, 2. 14 Carbon emission factor is an important base data for
measuring, accounting and reporting of carbon emission, which
includes two aspects. The first is the carbon emission factors of
materials, components, parts and equipments, i. e. embodied
carbon generated from solidification of such materials, compo-
nents, parts and equipments per unit thereof; the second is the
carbon emission factors of various types of energy. At present,
no data base on carbon emission factors (particularly the factors
of various materials, components, parts and equipments) has
been established in our country that can be used in the measur-
ing, accounting and reporting of carbon emission from buildings
throughout their life cycle. In order to satisfy the actual needs of
undertaking the work of measuring, accounting and reporting
carbon emission, relevant factors can be obtained from the infor-
mation sources recommended in this provision. However, the
data source needs to be recorded in detail so as to assess the
measurement results.

In addition, the boundaries of the chosen carbon emission
factors of materials, components, parts and equipments must be
consistent. Due to the diversity of data sources, the boundaries
of each carbon emission factor may be different. For example,
the value of the carbon emission factor of steel relates to both the
consumption of energy, resources and materials during the whole
production process and the recycle ratio of such steel. In some
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data sources, the carbon emission factor of steel has been adjus-
ted by taking into account the recycle ratio; while in some other
data sources the ratio has not been taken into account. Therefore
even for the same steel, the value of carbon emission factors
could be quite different due to different boundaries. The method
for measuring, accounting and reporting of carbon emission from
buildings as set out in this Standard has taken into account the
exclusion of carbon emission generated by the recycling of mate-
rials, components, parts and equipments of the bearing struc-
ture, building envelope and building infill in the final life-cycle
phase of buildings. Thus the chosen carbon emission factors of
materials, components, parts and equipments should not be ad-
justed by taking into account the recycle ratio so as to avoid

double reduction.
4.3 Data Accounting

4.3.3 Carbon emission from building at the material production
stage shall include the amount of carbon emitted from materials
used in the bearing structure, building envelope and building in-
fill. This provision sets out relevant formulas for calculation.
4.3.4 Carbon emission from buildings at the construction stage
shall include the amount of carbon emitted from the consumption
of electricity, fuel oil, coal, fuel gas, other energy and water for
operation of equipments, such as the construction machines and
tools. This provision sets out relevant formulas for calculation,
4.3.5 Energy consumption at the operation and maintenance
stage of the buildings mainly include the consumption of electric-
ity, fuel oil, coal, fuel gas and water for operation equipment
systems. In addition, certain carbon emission shall be excluded
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from the measurement due to the use of renewable energy
throughout the life cycle of buildings. This provision sets out
relevant formulas for calculation.
4.3.6 Carbon emission generated from the replacement of ma-
terials, components, parts and equipments used in the bearing
structure, building envelope and building infill shall be calculated
separately. This provision sets out relevant formulas for calcula-
tion.
4.3.7 Carbon emission from building at the dismantling stage
shall include those generated from the consumption of electrici-
ty, fuel oil, other energy and water for operation of dismantling
machines and tools. This provision sets out relevant formulas for
calculation.
4.3.8 Carbon emission from buildings at the recycling stage is
generated from recycled materials. This provision sets out rele-
vant formulas for calculation.
4.3.9 Carbon sink is mainly sourced from the absorption of
carbon dioxide by vegetation within the building scope, which
should be excluded from the carbon emission into the environ-
ment. At present the agriculture and forestry industry has devel-
oped relevant methodologies including Methodology of Measur-
ing and Monitoring Carbon Sink of Bamboo Forest Projects and
Guidelines on Measuring and Monitoring Carbon Sink of For-
estation Projects published by the State Forestry Administra-
tion. Some mythologies on the carbon sink of building vegetation
are also under development,.
4.3. 10 In the accounting of carbon emission, the absolute a-
mount of carbon emission throughout the life cycle is not suffi-
cient to compare the emissions of buildings of different sizes. In
« 129 -



order to analyze and compare carbon emissions from building of
different sizes, the calculation shall be based on unit construction
area converted from the total amount throughout the life cycle
and the operating years of the buildings.

4.3.11 The ratio of carbon emission at each stage of the whole
building lifecycle is an important index in the accounting of car-
bon emission. Due to the fact that the amount of carbon emitted
during different life-cycle phases is quite different, the calcula-
tion of such ratio can make the horizontal comparison and quanti-
tative analysis of carbon emission generated in different phases

faster and more accurate.
4.4 Data Reporting

4.4.,1 To ensure clarity, the results of the measuring, account-
ing and reporting of carbon emission from buildings shall be pub-
lished in the form of a report with data, graphs, captions and
other necessary information.

4.4.2 The report on carbon emission from buildings is the core
content of data reporting, including the institution that develops
the report, functions and operating status of the buildings and
lists of carbon emission of the buildings. Furthermore, the hy-
pothesis and source of data including carbon emission factors are
very important information, which shall be provided.

4.4.3 The institution that develops the report on carbon emis-
sion from buildings is the main body that undertakes the work of
measuring, accounting and reporting of carbon emission. The ac-
curacy and precision of the measurement is closely linked with
the purposes of such work and the methods of collecting data.
Thus accurate information about the institution must be included
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in the report.

4.4.4 The function and operating status of the buildings deter-
mines the life cycle and unit processes in each life cycle stage that
shall be covered by the measuring, accounting and reporting of
carbon emission from buildings. They are important boundary
bases for the measuring and accounting work, which should be

provided in detail.
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S Measuring Account by Information Modeling

5.1 General Requirements

5.1.1 Due to the high informationization level of manufacturing
industry, the information on industrial products including build-
ing materials, components, parts and equipments at the material
production stage is relatively complete. The information model is
a carrier of such information which will be delivered and managed
throughout the life cycle of buildings for the purpose of effective
use,

This Standard adopts the method of measuring account by
information modeling as one of the methods in the practice of
measuring, accounting and reporting of carbon emission from
buildings. Its advantage is that the completeness of information
management and advancement of information collecting and pro-
cessing can better avoid errors such as omissions and redundant
accounting.

Furthermore, a standard algorithm for measuring, account-
ing and reporting of carbon emission shall be completely incorpo-
rated into the information model in advance so as to calculate the
carbon emission of new projects based on the quantity of materi-
als, consumption during construction, consumption during oper-
ation, consumption during maintenance, consumption during
dismantling and the quantity of recycled materials of existing
projects of the same type. At the planning stage, the carbon
emissions of various architectural design plans shall be estimated
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so as to provide a base for better selection and optimization.
5.1.2 Division of labor means the separation of work into vari-
ous tasks that will be undertaken by modelers, metrologists, co-
ordinators and managers. Data bases shall include the data base
of information on building materials, components, parts and
equipments, and the data base of carbon emission factors etc. In-
formation standards shall include the standards of graphics, con-
sistent naming conventions within the project and consistent
standards for exchange of information etc. .

5.1.3 Measuring account by information modeling for measur-
ing, accounting and reporting of carbon emission shall give prior-
ity to existing information models. With regard to newly con-
structed buildings based on information modeling, this method
only sets out requirements on the type of data. With regard to
existing buildings based on information modeling, the informa-
tion model needs to be established before collecting and relevant
data thereof shall be standardized in line with this method.

The data information and calculation method adopted for
measuring account by information modeling shall be consistent
with that used in the method of measuring account by inventory.

According to the current construction and management pro-
cedures of building projects, there are three categories of mod-
els: the design (developmerit) model, the completed model and
the management model, Data shall be obtained from such mod-
els. In the event that the information obtained therefrom is not
consistent, such information shall need to be collated before
measuring, accounting and reporting of carbon emission so as to
ensure consistency of the data during the delivery process and
produce accurate results. Any information model that is used to
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measure carbon emission should satisfy the requirements on in
formation storage and delivery as set forth in the IFC (Industry
Foundation Classes).

The projects in respect of which the method of measuring
account by information modeling is adopted for information col-
lecting should use the building components, parts and equip-
ments that contain relevant information on basic carbon emission
of the products, length of transportation and service life. Such
information shall be incorporated into the information model of
the projects by information modeling. The delivery and updating
of such information shall abide by relevant standards and require-
ments to improve the efficiency and accuracy of data collecting.
In the practice of measuring account by information modeling for
measuring, accounting and reporting of carbon emission, verifi-
cation of relevant graphics and documentation may be needed to
make corrections in the event that errors are found in the process
of information collecting or accounting or information collected is
inconsistent with the real situation so as to ensure accuracy and

consistency of the information.
5.2 Data Measuring

5.2.1 The methods of measuring account by information mod-
eling and measuring account by inventory have the same collec-
tion objects; the activity data that reflects consumption of energy
and materials and their respective carbon emission factors but
with different ways of storing, extracting and managing data and
information. When measuring account by information modeling,
information shall be collected from information models through-
out the life cycle of the buildings. Under the current construction
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and management mode of buildings, information in the unit
processes at the production and construction stages shall be col-
lected from the design (development) and completed models.
While the information in the unit processes at the operation and
maintenance, dismantling and recycling stages shall be collected
from the management model.

In the event that actual activity data can be obtained, the in-
formation model shall be deemed as a data and information man-
agement platform throughout the life cycle of the buildings. In
the event that actual activity data cannot be obtained, simulated
information generated from the information model shall be used.

The circumstances where actual activity data is not available
shall include: the existing file of the buildings is incomplete or
lacks detail; the newly constructed or reconstructed buildings are
still under design and development. Construction or operation
has not occurred.

Simulated information used may include: estimated quantity
of materials, simulated results of construction progress, esti-
mated value of energy consumption, simulated results of energy
consumption during operation, estimated value for maintenance
and replacement, simulated results of dismantling progress, esti-
mated value of energy consumption during dismantling, simula-
ted results of renewable energy and estimated quantity of recy-
cled materials etc. .

5.2.2 Provision 4. 2. 2 of this Standard stipulates that; the bas-
ic information collected at the material production stage shall in-
clude: materials, components, parts and equipments used in
bearing structure, building envelope and building infill and the
quantity thereof.
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In theory, there will be very small error between the values
obtained from information models and the actual consumption of
materials in respect of the above information when the completed
model is established. However, due to various factors including
the vast territory of our country and different construction tech-
niques, the information model shall also contain information on
actual material consumption in addition to that on building mate-
rials, components and parts. The information on actual material
consumption collected under Provision 4. 2. 4 of this Standard
shall be incorporated into the information model by data collec-
tors to allow for unified management and use. Information on the
basic carbon emission of products and length of transportation
etc shall be collected and included in the calculation,

In addition, as the quantity of materials can be estimated

based on information modeling, the process of establishing infor-
mation models shall include: 1) defining each part of the build-
ings and distinguishing the bearing structure, building envelope
and building infill; 2) naming the materials in accordance with
the types and specifications of building materials.
5.2.3 When obtaining the information on material consumption
of the bearing structure(t), material consumption of the building
envelope (t) and material consumption of the buildings infill (1)
from information models, the basic information on the volume
and quantity of each material shall be processed appropriately to
calculate the material consumption thereof as follows:

The consumption of certain material (t) = the volume of
such material (m?®) X the volume-weight of such material (t/m®)

The consumption of certain component (t) =the weight of a
single component (t) X the total number of such component
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5.2.4  Under the Provision 4. 2. 2 of this Standard, the basic
information obtained at the construction stage shall include: en-
ergy consumption in the transportation of materials, compo-
nents, parts and equipments, energy and water consumption in
the operation of construction machines and tools and energy con-
sumption resulted from working at construction site; consump-
tion of auxiliary materials in construction and times of turnover.

The information on energy consumption during the trans-
portation of materials, components and parts, electricity and oil
consumption during the operation of construction machines and
tools as well as electricity consumption during the management
of construction site at the construction stage can be obtained by
simulating the construction progress and estimating energy con-
sumption of construction. Due to the differences in geography,
construction technique and skill of construction workers, it is
impossible to sort out the difference between the actual energy
consumption at the construction stage and the estimated one.
The management of construction site also plays a crucial role in
generating carbon emission. In the event that information on ac-
tual energy consumption at the construction site has been recor-
ded, such information shall be used in preference to simulated in-
formation and incorporated into information models to allow for
unified management and use, The measuring of energy consump-
tion at the construction stage and basic measuring methods are
set out in Provisions 4. 2. 5—4, 2. 6 of this Standard.

For the purposes of construction simulation, the information
on structures, components, parts and equipments that can affect
the construction progress shall be refined and measured by using
the basic units that will be used in actual construction.
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5.2.5 In construction simulation based on information model-
ing, accurate information on building materials, components,
parts and equipments shall be obtained from information models.
A software analysis platform shall be used to analyze the con-
struction steps, simulate construction proposals and estimate the
consumption of electricity, oil, coal, gas, water and other ener-
gy in the construction proposals.

5.2.6 Under Provision 4. 2. 2 of this Standard, the basic infor-
mation for operation to be collected at the operation and mainte-
nance stage shall include; energy consumption, water consump-
tion, types of renewable energy and the consumption thereof for
the purposes of operation of the buildings.

In the event that the practice of measuring, accounting and
reporting of carbon emission from buildings starts from the oper-
ation and maintenance stage, it is quite difficult to obtain the
basic information and activity data of earlier stages. Therefore
this Standard proposes to use simulation or reserve a space for
later input. Information shall be incorporated step by step in line
with Provisions 4. 2. 7—4. 2. 10 of this Standard.

5.2.7 In the simulation of energy consumption during opera-
tion based on information modeling, accurate information on the
building envelops and equipment systems shall be obtained from
the information models. A software analysis platform shall be
used to analyze the requirements on the operation of equipment
systems, simulate the operation process and estimate the con-
sumption of electricity, oil, coal, gas, water and other energy
during operation. The amount of consumption shall be calculated
on a year-over-year basis, for different seasons and by various
operating requirements within the design working life of build-
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ings. With regard to some special buildings whose operation is
not on a year-over-year basis, the simulation and calculation of
energy consumption during operation shall be based on an equiv-
alent operating period of such buildings.

Supported by the current simulation and analysis technolo-

gy, the operation of renewable energy systems shall be simulated
and analyzed separately. The simulation results shall be stored
separately as well.
5.2.8 Under Provision 4. 2, 2 of this Standard, the basic infor-
mation for maintenance to be collected at the operation and main-
tenance stage shall include: consumption of materials for mainte-
nance and replacement, estimated energy consumption for repla-
cing materials, components, parts and equipments.

Components, parts and equipment systems used at the oper-
ation and maintenance stage have their own requirements on
service life. Such requirements are basically consistent with the
actual situation. Therefore, the times of maintenance and re-
placement of such products throughout the life cycle of the build-
ings can be simulated and estimated. The consumption of materi-
als and energy at the operation and maintenance stage shall be
measured in line with Provision 4., 2. 11 of this Standard.

The simulated and estimated amount of consumption of ma-
terials and energy at the operation and maintenance stage shall
largely rely on product information. Therefore, the information
on basic carbon emission, length of transportation and service
life in respect of components, parts, equipments shall be includ-
ed in information models.

5.2.9 The information on all materials, components, parts and
equipments within the buildings used in the projects shall be in-
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corporated into information models in advance. The times of ma-
intenance and replacement shall be calculated based on the basic
information on consumption and service life of the materials,
components, parts and equipments contained in the information
models so as to estimate carbon emission resulted from such ma-
intenance and replacement.

The consumption of materials for maintenance and replace-

ment (t) =the consumption of materials used for a single mainte-
nance and replacement (t) X the times of maintenance and re-
placement.
5.2.10 Under Provision 4. 2, 2 of this Standard, the informa-
tion to be collected at the dismantling stage shall include: energy
consumption during the operation of dismantling machines and
tools, and energy consumption during the transportation of dis-
mantling wastes etc. .

Similar to the construction stage, energy consumption at the
dismantling stage shall largely rely on the dismantling work
plan. Therefore, in the event that actual energy consumption
during dismantling has been recorded, such information shall be
used preferentially and incorporated into information models to
allow for unified management and use. The energy consumption
at the dismantling stage shall be measured in line with Provision
4.2. 12 of this Standard. In the event that actual energy con-
sumption during dismantling has not be recorded, a simulation
shall be conducted based on simulated results of dismantling pro-
gress and estimated energy consumption thereof.

For the purposes of dismantling simulation, the information
on structures, components, parts and equipments that can affect
the dismantling progress shall be refined and measured by using
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the basic units that will be used in actual dismantling work.
5.2. 11 The information on simulated results of dismantling
progress and estimated energy consumption during dismantling is
similar to that at the construction stage. Accurate information on
building materials, components, parts and equipments shall be
obtained from information models. A software analysis platform
shall be used to analyze the dismantling steps, simulate dismant-
ling work plans and estimate the consumption of electricity, oil,
coal, gas, water and other energy in such plans,

5.2.12 Under Provision 4. 2. 2 of this Standard, the informa-
tion to be collected at the recycling stage shall include: the types
and quantities of recycled building materials, components, parts
and equipments from the bearing structure, building envelope
and building infill.

In the practice of measuring, accounting and reporting of
carbon emission in circumstances where recycling work has been
completed, the actual recycling information shall be reflected in
the formation on components, parts and equipments as contained
in information models. Such information shall be collected based
on various metals in the models. The actual consumption of ma-
terials at the dismantling stage shall be measured in line with
Provision 4. 2. 13 of this Standard. In circumstances where recy-
cling work has not started, the consumption of recyclable materi-
als shall be simulated and estimated through information model-
ing.

Similar to the material production stage, the information on
materials, components, parts and equipments shall be defined
based on various recycling categories in the process of establis-
hing information models so as to accurately measure, simulate
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and estimate the consumption of materials. Information on recy-
cling shall be clarified.

5. 2. 13 Simulation and analysis on the service conditions of
buildings shall be conducted through information modeling to es-
timate the recycle ratio of materials. The quantities of recyclélble
materials shall be calculated based on the recycle ratio and quan-

tities of such materials.
5.3 Data Accounting

5.3.1.5.3.2 Data accounting under the method of measuring
account by information modeling shall be consistent with that
under the method of measuring account by inventory. Neverthe-
less, in this case a convenient information processing platform
under information modeling should be given full play to informa-
tionizing calculation methods and establishing a link with the da-
ta collected through information modeling. Data measuring and
data accounting shall be linked to avoid esrrors caused by repeti-

tive work,
5.4 Data Reporting

5.4.1 In order to easily compare carbon emissions of different
projects, the format of report developed through the method of
measuring account by information modeling shall be consistent
with that developed through the method of measuring account by
inventory. During the processes of measuring, accounting and
reporting of carbon emission and verification, corrections to cer-
tain information are unavoidable and will affect the time of repro-
ting the measurement results. The advantage of adopting the
method of measuring account by information modeling is that re-
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sults can be published immediately after the establishment of in-
formation models. Corrections to certain information shall not
delay the time of reporting measurement results.
5.4.2 The sources of data and explanations as to simulation or
estimation methods shall be released for the purpose of effective-
ly tracking the process of measuring, accounting and reporting of
carbon emission and providing a scientific theoretical foundation
and objective base for such data. Some of the data on carbon
emission during each life — cycle phase of the buildings is ob-
tained directly from models, such as the models and quantities of
building materials, components, parts and chosen products;
While some is obtained through simulation and estimation, such
as analysis on energy consumption during the operation of build-
ings. In the event that simulated or estimated data is used, ex-
planations as to the simulation or estimation method shall be re-
ported including: reasons for using such data, defining of bound-
aries, calculated results of data, calculation precision of data and
possible deviations etc. .

In addition, whether the information models are detailed has
a great effect on simulation results, Thus, the LOD (Level of
Development) of such models shall be disclosed when reporting
simulation procedures.
5.4.3 Carbon emission factors are part of the source data or pa-
rameters in the core algorithm required for conversion in the
process of measuring, accounting and reporting of carbon emis-
sion from buildings. The collecting and accounting of such fac-
tors shall be in line with Provisions 4. 2. 14, 5. 3. lof this Stand-
ard. The carbon emission factors shall be described in source da-
ta or the core algorithm. They may be publicly available or exist
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in database. The applicatior{ of carbon emission factors may dif-
fer as well. The different methods of storage and application may
affect the efficiency of the measuring and accounting of carbon e-
mission and result in errors. Therefore, the external source and
application of carbon emission factors shall be explained to en-
sure credibility and feasibility.

5.4.4 In the process of measuring, accounting and reporting of
carbon emission from buildings, manual work shall be needed to
establish models, incorporate data and undertake accounting
work, which may result in possible errors or omissions. Infor-
mation on the people in charge of the above shall be reported to
ensure traceability of data.

5.4.5 Both publicly released software or in-house-developed
tools and software can be used in measuring, accounting and re-
porting of carbon emission from buildings. The data processing
and algorithm of publicly released tools/software may change as
its version is updated. Therefore, information on the names and
versions of such tools/software shall be reported. With regard to
in-house-developed tools and software, the data processing
process and algorithm shall be reported as well and its rationality
needs to be proved to ensure credibility, comparability and trace-

ability of data.
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