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Preface
This document is drafted following the provisions of GB/T 1.1-2020 Guidelines for Standardization Work Part 1: Structure and Drafting Rules for Standardization Documents.
Please note that some contents of this document may involve patents. The issuing authority of this document does not bear the responsibility of identifying patents.

This document is proposed by the Ministry of Agriculture and Rural Affairs of the People's Republic of China.
This document is under the jurisdiction of National Biogas Standardization Technical Committee (SCA/TC 515) and National Carbon Emission Management Standardization Technical Committee (SAC/TC 548).

Drafted by:
Main drafter of this document:
Technical specification at the project level for assessment of greenhouse gas emission reduction—Rural biogas plant
1 Scope
This document specifies the assessment content, scenario determination, emission source identification, emission reduction calculation method, monitoring, data quality management requirements, requirements for preparation of emission reduction assessment reports, and others of greenhouse gas emissions or emissions reduction during the operation of rural biogas projects.
This document applies to assessing the reduction of greenhouse gas emissions of new, expanded, reconstructed, and construction complete rural biogas projects. Other types of biogas projects shall be implemented by reference.
2 Normative references
The following documents constitute essential provisions of this document through normative references. For dated reference documents, only the version corresponding to that date applies to this document; for undated references, the latest version (including all amendments) applies to this document.
GB/T 2589  General rules for the calculation of comprehensive energy consumption
GB/T33760 Technical Specifications for Project-Based Assessment of Greenhouse Gas Emission Reductions (General requirements) 
3 Terms and definitions
The following terms and definitions apply to this document .
3.1
Rural biogas plant

The project adopts an anaerobic digestion process and uses agricultural waste as fermentation raw material to produce, collect and utilize fermentation products (biogas, biogas residue and biogas slurry).
Note: Agricultural waste generally includes: planting waste, breeding waste and planting processing waste. Among them, planting waste mainly includes grain, wheat and potato straw, bean straw, oil crop straw, horticultural and other crop straw, forest and grass waste; breeding waste mainly includes livestock and poultry manure, livestock and poultry pens Litter (plants) and waste feed; planting industry processing waste mainly includes by-products of planting industry processing such as bran, rice husk, and distiller's grains.
3.2

Fuel combustion emission

Greenhouse gas emissions from the oxidative combustion of fuels. 

[source：GB/T 32150-2015，3.7]

3.3
Emission factor

Representative emission rate per unit of production or consumption activity under limiting operating conditions.
Note: Emission factors are usually obtained based on sample measurements or statistical analysis. Units of production or consumption of fuel and technology types give the GHG emission factors.
 [source：GB/T 32150-2015，3.13，Modified]

3.4

Converting biogas to energy

Output effective heat or energy products through biogas conversion.
3.5

Project owner

An organization or individual who has overall control over and is responsible for a project.
[source：GB/T 33760-2017，3.10]

4 General principles
4.1 Basic principle
4.1.1 The evaluation of rural biogas projects meets the requirements of GB/T 33760 and relevant laws and regulations of governments at all levels. The facilities and equipment provided meet the current national standards.
4.1.2 The assessment of rural biogas projects shall follow the principles of objectivity, independence, honesty and trustworthiness, fairness, impartiality and professionalism; At the same time, we should also combine the phased facts of agricultural and rural development.
4.1.3 For the part where the greenhouse gas measurement or accounting cost exceeds 10% of the project operating expenditure, calculated using conservative recommendations; for the tiny part, it is ignored or calculated within a reasonable confidence level.
4.2 Determination of greenhouse gas types 
4.2.1 The types of greenhouse gases involved in the assessment of rural biogas projects include carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O)
4.2.2 The CO2 released by fermentation raw materials and fermentation products due to degradation or combustion does not belong to the accounting scope.
5 Boundary identification and workflow
5.1 Assessment boundary and emission source
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Rural biogas projects are the basis for assessing boundaries, including four links: acquisition of fermentation raw materials, biogas production and supply, biogas energy conversion, and storage in biogas residue and biogas slurry stations. Identify, account and report the GHG emissions produced/reduced by all operating links within the boundary. Figure 1 shows the assessment boundary and emission sources. 
Note: The bold solid line is the assessment boundary; the solid line arrow represents the material flow, and the dotted line frame indicates that there may be no such link. The dash-dotted line is the top annotation line; the numbers indicate emissions/emissions sources to be accountable. Among them, the bold font is the emission reduction source. Links Ⅰ, Ⅱ, Ⅲ, and Ⅳ are acquiring fermentation raw materials, biogas production and supply, biogas energy conversion, and storage in biogas residue and biogas slurry stations, respectively. The shaded parts indicate the accounting content included in the corresponding links.
Figure 1 Schematic diagram of greenhouse gas emission/reduction assessment boundary and emission source during the operation of the rural biogas project
5.2 Evaluation index system
Table 1 Primary emission sources/greenhouse gas emission reduction evaluation index system of the rural biogas project operation
	No.
	Accounting links
	Emission source
	Greenhouse gases involved and accounting content
	Notes

	
	
	
	CO2 

emissions
	CH4 

emissions
	N2O 
emissions
	CO2 emission reduction
	

	1
	Fermentation material acquisition
	Greenhouse gas emissions from facility equipment (vehicles, ditches, pipelines, and more.) that transport (including storage, pre-treatment) fermentation raw materials from one or more locations. In situ management (collection, treatment and storage, and more.) discharges from fields, breeding farms, plant processing waste, and others are omitted.
	Discharge of fermentation raw materials during transhipment (including storage and pretreatment) due to fuel or electricity consumption.
	Discharge due to degradation during transportation (including storage and pretreatment).
	Discharge due to degradation during transportation (including storage and pretreatment).
	None.
	

	2
	Biogas production and supply
	Greenhouse gas emissions during biogas production and biogas collection (including temporary storage and distribution) according to the set production process。
	CO2 emissions from electricity, heat and fossil energy consumption during biogas production.
	CH4 escape during biogas collection, temporary storage, transmission and distribution
	N2O emissions result from the nitrogenous material carried away by the biogas.
	None.
	The CO2 and N2O emissions caused by the intermittent use of small amounts of carbonates, ammonium substances, and others are not considered in this document, and the continuous large-scale use is not suitable for this document.

	3
	Biogas energy conversion
	  Greenhouse gas emissions in the process of biogas energy conversion and CO2 emission reduction brought by replacing power, heat and fossil energy consumption.
	Emissions from fuel or electricity consumption during biogas energy conversion.
	Methane escape in the process of converting biogas into natural gas.
	
	Biogas and its energy-based products replace fossil fuels for direct gas supply, heat supply, cooling supply, power supply, and more, as well as greenhouse gas credits for integration into power grids and natural gas pipeline networks.
	The emissions of CO2 and N2O produced by stationary source combustion equipment using biogas or converting natural gas are relatively small and will not be considered for now.

	4
	Storage of biogas residue and biogas slurry in the station
	The emission of CO2 is caused by the consumption of electricity and fossil energy consumed in the storage of biogas residue and biogas slurry in the biogas station. And the escape of CH4 and N2O in the storage process.
	Gas emissions due to the consumption of electricity and fossil energy in the process of solid-liquid separation, stirring, and aeration of biogas residues and biogas liquids.
	Discharge due to degradation during storage.
	Gas emissions during the acquisition of fermentation raw materials do not include emissions caused by degradation during storage.
	None.
	


5.3 Working procedures and contents
5.3.1 Evaluation procedure
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The working procedures for assessing greenhouse gas emission reductions of rural biogas projects include: scenario determination and emission source identification, preparation of data quality control plan, accounting for fossil fuel combustion emissions, accounting for implicit emissions of purchased electricity(heat), accounting for methane escape emissions, accounting for biogas utilization and emission reduction, production data acquisition, data quality management, calculation of emission reduction and regular report/information based certificate storage related requirements. The working procedure is shown in Figure 2.
Note: The dashed box indicates that the link may not exist.

Figure 2 Assessment procedure of greenhouse gas emission reduction of rural biogas project

5.3.2 Scenario determination and emission source identification

Determine the operation process of each link of the rural biogas project, and identify the emission facilities and sources.

5.3.3 Preparation of data quality control plan

Prepare a data quality control plan following various measurement data and acquisition requirements, and implement greenhouse gas measurement activities under the data quality control plan.
5.3.4 Accounting of fossil fuel combustion emissions
The accounting includes emissions from stationary sources involved in biogas production, such as the consumption of heating boilers, and emissions from mobile sources(such as greenhouse gas emissions from fossil fuel consumption by facilities and equipment such as transport vehicles and biogas slurry suction applications).
5.3.5 Accounting of purchased electric (thermal) power emissions

Calculate the indirect greenhouse gas emissions contained in the purchase of electricity/heat. This part of the emissions occurs in electricity/heat production enterprises.
5.3.6 Accounting for emissions from methane escape and nitrous oxide generation
Calculate the cumulative methane and nitrous oxide emissions separately.
5.3.7 Accounting of biogas energy conversion and emission reduction
Calculate the amount of greenhouse gas credits for biogas and its energy-based products that replace fossil fuels for direct gas supply, heat supply, cooling supply, power supply, and more, as well as energy products that substitute fossil energy for power generation or produce natural gas and other energy products that are incorporated into the pipeline network.
5.3.8 Calculation of emission reduction
Summarize and calculate CO2, CH4, and N2O emissions from rural biogas projects and CO2 emission reduction of biogas energy conversion.
5.3.9 Production data information acquisition
Obtain and calculate production data and information such as types of agricultural waste treatment and classified cumulative treatment capacity, biogas production capacity, energy conversion form and corresponding energy output, biogas residue , and biogas liquid transportation capacity.
5.3.10 periodic report
Regularly report greenhouse gas emission data and relevant production information.
5.3.11 Informatization certificate storage
The necessary supporting materials shall be stored regularly.

5.3.12 Data quality management
Clarify the GHG data quality management requirements and manage the data quality as required.
6 Evaluation method
6.1 Cumulative emission reduction

6.1.1 Evaluation report value

The greenhouse gas emission reduction of rural biogas project operation should take its net emission reduction as the benefit evaluation report value.

The emissions of CO2, CH4, and N2O in the four links of fermentation raw material acquisition, biogas production and supply, biogas energy conversion, and biogas residue and biogas slurry storage in the operation of rural biogas projects are calculated separately or combined in multiple links. The four links' cumulative greenhouse gas emissions/reductions are calculated according to formula (1).
E=Ef+Ee+25•ECH4+298•EN2O-ER                                   （1）
Where,
E ——cumulative greenhouse gas emissions/emissions reduction during the operation assessment period of rural biogas projects, tons of carbon dioxide equivalent/year (t CO2e/yr);
Ef  ——greenhouse gas emissions from fossil fuel consumption, t CO2e/yr;
Ee  ——CO2 emissions from purchased power/heat consumption, t CO2e/yr;
ECH4 ——cumulative CH4 emissions generated by each link during the operation assessment period of the rural biogas project, t CH4/yr;
EN2O ——the cumulative N2O emissions generated by each link during the operation assessment period of the rural biogas project, t N2O /yr;
ER ——the emission reduction generated by replacing fossil energy consumption with biogas, t CO2e/yr; 

25 ——global warming potential value of CH4;
298 ——global warming potential value of N2O.
6.1.2 Extended emission reduction benefits
Biogas residue and biogas slurry are returned to the field to replace chemical fertilizers and soil organic matter to generate increased/decreased emission reduction (release) carbon， greenhouse gas emission reduction of agricultural waste based on original management or disposal conditions, and others, not within the accounting scope of this document. It is recommended to calculate and list separately, as the extended emission reduction benefits of rural biogas projects for greenhouse gas emission reduction, for evaluation reference and comparison. 

6.2 General calculation method
6.2.1 The direct emission of fossil fuel consumption is calculated according to formula (2).
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Where,
j ——types of fossil fuels, including coal, oil, natural gas, and more;
Aj ——the consumption of different types of fossil energy can be calculated from the energy balance table, GJ/yr; refer to the appendix of each year China Energy Statistical Yearbook for the reference coefficients of various energy conversion standard coal, and see Table A.1 in Appendix A for the default values of commonly used fossil fuel related parameters;
EFj ——for the greenhouse gas emission factors of different types of fossil energy consumption, the latest data released by the competent national department for climate change response or the recommended values in Table A.1 of Appendix A shall be used.
6.2.2 The indirect emission of purchased power/heat is calculated using  formula (3).
Ee=Ce•EFe+ Ch•EFh                                             （3）
Where,
Ce，Ch ——the two are the electricity and heat purchased in the accounting and reporting years, respectively. It is the consumption of fixed and mobile facilities and equipment involved in the operation of rural biogas projects. , GJ/yr;

EFe，EFh——the two are electricity and heat emission factors in the accounting and reporting years, respectively, t CO2/GJ.
Note: The greenhouse gas emission from electricity purchase is calculated by the simple electricity marginal emission (EFgrid OM Simple) factor of the regional power grid. The electricity emission factor adopts the latest data released by the competent authority or adopts the recommended value in Table A.2. The emission factor for heat production and supply should be based on the latest industry benchmark value of the competent local authority; if there is no relevant release, the recommended value is adopted: 63.1 t CO2e/GJ.
6.3 Acquisition of fermentation materials
6.3.1 For the electricity and fossil energy consumed in obtaining fermentation raw materials, if there is no explicit proof material as support, B.1 of Appendix B shall be used for evaluation.
6.3.2 The time from obtaining fermentation raw materials to completing the feeding of the fermentation device is controlled within 12 h, and its CH4 emissions (E1, CH4) and N2O (E1, N2O) emissions can be ignored; Otherwise, B.2 and B.3 are used for calculation.
6.3.3 Non-perishable fermentation raw materials such as rice husks and yellow storage planting wastes may not be considered for greenhouse gas emissions due to degradation during their standardized stacking process (effective measures such as moisture prevention, moisture prevention, and fire prevention).

6.4 Biogas production and supply

6.4.1 The CH4 escape during biogas production is calculated according to Formula (4).
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Where,
E1,CH4——CH4 emissions from the fermentation raw materials during transportation, t CH4/yr;
E2，CH4——CH4 escape amount during biogas production, t CH4/yr;
N(S,T)——under the S-type transportation mode, the annual usage quantity of the fermentation material type/category T, t/yr; 

VS(S,T)——under the S-type transport mode, the volatile solid carbon content of the fermentation material type/category T,%;
 B(S,T)——methane gas production potential of fermentation raw material species/category T under S-type transport mode, 103 m3 CH4/t VS；obtain reliable continuous measurement detection values, or use the recommended values in Table A.3; 

R——methane collection amount, t CH4/yr;
0.67——calculated density of CH4 at 20˚C and 1 atmosphere, t/103 m³; 

EM——CH4 produced by fermentation is in the leakage part and incinerated unoxidized part of the biogas collection, storage, and distribution process, t CH4/yr. 

6.4.2 If the statistical value of methane collected (R) is greater than the calculated value of 
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-E1，CH4, E2，CH4 is considered equal to EM. Otherwise, the leakage emission in the biogas production process is calculated according to formula (5).
EM=R-U-X+EMX                                              （5）

Where,
U——utilization amount of biogas after energy conversion, t CH4/yr;
X——the amount of biogas flared, that is, the amount of methane contained in the oxidation destruction biogas, t CH4/yr; 
EMX——the amount of methane that has not been oxidized during the biogas destruction process shall be calculated by using B.4., t CH4/yr.
6.4.3 The N2O emission caused by nitrogen-containing substances taken away from biogas is calculated according to Formula (6).
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Where,
E2, N2O——N2O emissions caused by nitrogen oxides removed from fermentation broth during biogas production, t N2O/yr; 

0.0006——the total nitrogen content of fermentation raw materials is converted into N2O, and the nitrogen oxides brought out during the biogas production process result in a calculation coefficient of N2O emissions, t N2O-N/t TN.
6.5 Biogas Energization
6.5.1 The emission reduction generated by replacing fossil energy consumption with biogas consists of two parts: the direct utilization of biogas and the reduced or substituted fossil fuel consumption by converting biogas into energy-based products, calculated according to Formula (7).
ER=UP+UC                                                （7）
Where,
ER——emission reduction generated by replacing fossil energy consumption with biogas, t CO2e/yr; 

UP——carbon emission reduction brought about by direct substitution of biogas consumed by heat, electricity, and fossil energy, tCO2e/yr; calculate using B.5;
UC——the carbon emission reduction from biogas converted into natural gas, electricity, and other finished products incorporated into the pipe network, tCO2e/yr; calculate using B.6.
6.5.2 The methane escape amount (Eg) during converting biogas into natural gas equals the methane content of the biogas production part minus the methane content in the converted natural gas; the calculated parameters should be obtained from direct measurements or monitoring reports. 
6.6 Biogas residue and slurry storage in the station
6.6.1 The amount of CH4 leakage during the storage of biogas residue and biogas slurry shall be determined by the storage method and calculated according to Formula (8). 
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Where,
E4，CH4——CH4 escape amount during biogas slurry storage, t CH4/yr; if the sum of the methane collection amount (R) and the CH4 emissions from the fermentation raw material acquisition process, Calculated value greater than
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-E1，CH4，this value defaults to 0;
n——the storage method of biogas residue and biogas slurry;
Vn——The storage quantity of biogas residue and biogas slurry under the n-type storage mode, t/yr;

MCFn——For the methane conversion coefficient of biogas residue and biogas slurry under the n-type storage mode. Recommended values are shown in Table A.4.
6.6.2 If the biogas residue and biogas slurry are stored in the secondary biogas fermentation tank, the emission of N2O will not be calculated separately. The N2O emission of the open-air storage pool is calculated in Section 6.3.2. Among them, the N2O emission of the open-air storage tank and the N2O emission of the fermentation raw material transfer process takes the maximum value and are only calculated once.
7 Monitoring and Data quality management
7.1 Monitoring plan and monitoring data requirements
The monitoring plan for greenhouse gas emission reduction assessment of rural biogas engineering projects should be formulated and implemented following GB/T 33760. The data and requirements to be monitored are detailed in B.7.
The accuracy of measuring instruments/meters shall meet relevant requirements, and they shall be regularly verified and calibrated. The verification and calibration institution shall qualify for verification of measuring instruments/meters. Verification and calibration requirements shall be implemented following relevant national metrological verification regulations.
During the implementation of the project, the project owner should ensure the effective implementation of the monitoring plan, obtain greenhouse gas emission data through monitoring of various measuring instruments/meters, record, compile, and analyze relevant data, and archive the data to ensure that the measurement management system meets quality and regulatory requirements.

7.2 Data quality management

Data quality management procedures should be established and applied to manage project-related data and information and evaluate uncertainties. When calculating greenhouse gas emissions reductions, it is advisable to minimize uncertainty.

The emission factor and fuel calorific value should use the relevant data published by the state or approved by the competent authority. The monitoring data and parameters of B. 7 usually have small uncertainties when the actual measurement values of the enterprise are selected.
Other data quality management requirements shall be implemented following GB/T 33760
8 Preparation of emission reduction assessment report
8.1 The report's subject can be a single rural biogas project or multiple projects in a series.
8.2 The emission reduction assessment report of rural biogas projects should include assessment accounting tables and detailed operating process reports, and should also include all monitoring processes for setting boundary conditions, data quality management, relevant requirements, accounting methods, report forms and texts in a unified format, and more, as well as plant floor plan, elevation process flow and equipment layout as attachments.
8.3 The preparation requirements and content of the emission reduction assessment report shall be implemented following GB/T 33760. Refer to Appendix D.
Appendix A

（Informational）

Recommended values of parameters related to greenhouse gas emission accounting

Appendix A provides recommended values of commonly used parameters for accounting; see Table A.1, Table A.2, Table A.3, and Table A.4 for details.Table A.1 Default Values of Parameters Related to Common Fossil Fuels
	Fuel type
	Lower calorific valuea
	Emission factorb，t CO2/ GJ

	Solid fuel
	anthracite
	26.7 GJ/t
	0.0908

	
	Bituminous coal
	19.570 GJ/t
	

	
	Lignite
	11.9 GJ/t
	

	
	Coke
	28.435 GJ/t
	

	Liquid fuel
	Crude oil
	41.816 GJ/t
	0.0590

	
	Fuel oil
	41.816 GJ/t
	

	
	Gasoline
	43.070 GJ/t
	

	
	Kerosene
	43.070 GJ/t
	

	
	Diesel fuel
	42.652 GJ/t
	

	Gaseous fuel
	Natural gas
	389.31 GJ/104Nm3
	0.0532

	a The data source is China Energy Statistical Yearbook 2019.

b The data source is the Guidelines for the Preparation of Provincial Action Plans for Carbon Dioxide Emission Peak in 2021.


Table A.2 Emission Factors of China's Regional Grid Baseline for Emission Reduction Projects
	Grid name
	EFgrid, OM Simple, t CO2e/MWh
	EFgrid,BM, t CO2e/MWh
	Covering provinces and cities

	North China Regional Power Grid
	0.9419
	0.4819
	Beijing, Tianjin, Hebei, Shanxi, Shandong, Inner Mongolia Autonomous Region

	Northeast Regional Power Grid
	1.0826
	0.2399
	Liaoning, Jilin, Heilongjiang

	East China Regional Power Grid
	0.7921
	0.3870
	Shanghai, Jiangsu, Zhejiang, Anhui, Fujian

	Central China Regional Power Grid
	0.8587
	0.2854
	Henan, Hubei, Hunan, Jiangxi, Sichuan, Chongqing 

	Northwest Regional Grid
	0.8922
	0.4407
	Shaanxi, Gansu, Qinghai, Ningxia Autonomous Region, Xinjiang Autonomous Region

	Southern Regional Power Grid
	0.8042
	0.2135
	Guangdong, Guangxi Autonomous Region, Yunnan, Guizhou, Hainan

	EFgrid, OM Simple is the simple energy marginal emission factor of the regional power grid，
t CO2e/MWh.
EFgrid,BM is the capacity marginal emission factor of the regional power grid，t CO2e/MWh.
Note: The source is 2019 annual data, and the newly released data takes precedence.


Table A.3 Methane production potential of fermentation materials（B(S,T)）

	Aquaculture waste
	B(S,T) a，103 m3 CH4/t VS
	Planting waste
	B(S,T) b，103 m3 CH4/t VS
	Planting industry processing waste
	B(S,T)，103 m3 CH4/t VS

	Cow
	0.24
	Rice straw
	0.19
	Maotai flavor Baijiu lees
	0.35

	Non dairy cows
	0.18
	Wheat stalk
	0.19
	Luzhou flavor Baijiu lees
	0.23

	Buffalo
	0.10
	Corn stalk
	0.21
	
	

	Live pig
	0.45
	
	
	
	

	Layer
	0.39
	
	
	
	

	Broiler chicken
	0.36
	
	
	
	

	Sheep
	0.19
	
	
	
	

	Goat
	0.18
	
	
	
	

	Horse
	0.30
	
	
	
	

	Mule/deer
	0.33
	
	
	
	

	Camel
	0.26
	
	
	
	

	a The data source is: IPCC Guidelines for National Greenhouse Gas Inventories (2019).

 b Sun H., Wang E. Z., Li X., et al. Potential biomethane production from crop residues in China: Contributions to carbon neutrality. Renewable and Sustainable Energy Reviews [J], 2021, 148, 111360。



Table A.4 Conversion Coefficient (MCF) of CH4 during Biogas Residue and Biogas Liquid Storage Process
	Storage method (n)
	Process Description
	MCF

	Fully open shallow storage tank
	The pool depth is less than 2 meters
	0.2

	Fully open deep storage tank
	The pool depth is greater than 2 meters
	0.8

	Closed storage tank
	No methane collection system
	0.5

	
	With methane collection system
	0

	The data source is the IPCC Guidelines for National Greenhouse Gas Inventories (2019).


Appendix B

（Normative）

Other calculation methods and monitoring requirements
B.1 Estimation of fuel consumption for fermentation feedstock acquisition process
The electricity and fossil energy consumption in obtaining fermentation raw materials should be measured separately; if it cannot be measured, it should be calculated according to the formula B.1.
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Where，
N(S,T)——the annual usage quantity of the fermentation raw material variety/category T under the type S transshipment mode，t /yr；

a（S,T）——electricity and fossil energy consumption of the facilities and equipment used in the fermentation of raw materials of the transshipment unit,GJ/t; it is mainly related to the amount of agricultural waste required in the project year and the material characteristics and is calculated according to formula B.2.
a(S,T)=w•τ•γ                                                      （B.2）
Where，
w——average electricity and fossil energy consumption per unit mass of fermentation raw material transportation unit distance, GJ/(t·km); the calorific value factor shall be determined according to GB/T 2589, and shall be tested once a month, or the recommended value in Table C.1 shall be adopted；

τ——tortuosity factor, it reflects the deviation between the actual transportation route distance and the straight-line distance; it is determined by weighting in equal proportions according to the transportation routes of all fermented materials in the previous year；

γ——the straight-line distance from fermentation raw material transportation to the rural biogas project，km；

b(S,T)——electricity and fossil energy consumption of additional bundling, compression and other facilities involved in the transfer of fermentation raw materials，GJ/t；the calorific value factor is determined according to GB/T 2589, and the test is carried out every six months, or the recommended value in Table C.1 of Appendix C；

S——transfer and storage methods of fermented materials；

T——the variety/type of fermented material.
B.2 Assessment of CH4 emissions during fermentation raw material acquisition
The emission of CH4 produced while obtaining fermentation raw materials (from obtaining fermentation raw materials to the completion of biogas fermentation feed) shall be calculated according to formula B.3.

[image: image10.wmf]å

·

·

=

T

S

CH

T

S

T

S

T

S

CH

EF

VS

N

E

,

4

),

,

(

)

,

(

)

,

(

4

,

1

                             （B.3）
Where，

E1,CH4——CH4 emissions during the transshipment of fermented raw materials，t CH4/yr；

VS(S,T)——the VS content obtained from the fermentation raw material variety/category T under the S-type transport mode，t VS/t (net weight)；continuous sampling is required for analysis and determination. At least three mid-section samples must be sampled for each fermentation material sampling point for analysis, and the average value is used as the calculated value of the T-type fermentation material； 

EF(S,T),CH4——CH4 emission factors of fermentation raw material species/category T under S-type transport mode，t CH4/t VS，select the recommended value according to the method of obtaining fermentation raw materials and the climate zone ; see Table C.2 and Table C.3.
B.3 Assessment of N2O emissions during fermentation raw material acquisition
The N2O emission generated during the transfer process of fermentation raw materials (from the acquisition of raw materials to the completion of feeding to the fermentation device) shall be calculated according to formula B.4.
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Where，

E1, N2O——N2O emissions from the fermentation of raw materials during transshipment，t N2O/yr；

Nex(S,T)——total nitrogen (TN) content of fermentation raw material species/category T under type S transport mode, t TN/(t (net weight)); Continuous sampling analysis is required for confirmation. At least three samples shall be taken from each fermentation material sampling point for analysis, and the average value shall be used as the calculated value of the T-type fermentation material；

EF(S,T),N2O——for the N2O emission factor of the fermentation raw material variety/category T under the S type of transport mode, see the recommended value in Table C.4.
B.4 Amount of unoxidized methane in the flaring process（EMX）

If the recovered biogas is not turned into energy but is incinerated by means of flare combustion,  EMX is calculated according to the formula B.5.
EMX=（1-0.98）●X                                               （B.5）
Where，

EMX——Amount of methane not oxidized during biogas destruction，t CH4/yr；

0.98——biogas carbon oxidation rate in flaring of biogas or purified biogas.
B.5 Emission reduction from biogas direct use
The amount of carbon emission reduction brought about by the direct substitution of heat, electricity, fossil energy, and other biogas consumption is calculated according to the formula B.6.
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Where，
s——in turn, they are the types of direct heat supply, electricity and gas and other alternative purchased heat ; grid purchased electricity and fossil fuels, and others；

FCs——alternative quantities of energy s, mass or volume units /yr；

NCVs——low-level calorific value of energy s，GJ/ mass or volume units；

EFs——CO2 emission factors for energy category s, t CO2/GJ; the specific value can be selected by referring to section 6.2.
B.6 Conversion of biogas into energy-based products reduces or replaces the emission reductions of fossil fuel consumption
The carbon emission reduction brought by the conversion of biogas into natural gas, electricity, and other finished products in the pipeline network is calculated according to formula B.7.
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Where，
FCe——the amount of electricity integrated into the pipeline network, MWh/yr；

EFgrid,BM——capacity marginal emission factors for regional grids, t CO2e/MWh, use the latest data released by the competent authority or use the recommended values in Table A.2 of Appendix A；

FCg——the amount of converted natural gas incorporated into the pipeline network，m3/yr；

NCVg——the low-level heating value of converted natural gas，GJ/m3；

EFg——CO2 emission factors of the natural gas production process，t CO2e/GJ；use the latest data released by the competent authority, or use the recommended value of 0.0415 t CO2/GJ. 

B.7 Monitoring data and requirements
Monitoring data and requirements are shown in Table B.1.
Table B.1 Monitoring data and requirements
	Monitoring factors
	Description
	Monitoring purpose
	Unit
	Source
	Measurement Method
	Monitoring frequency
	QA/QC(Quality Review/Quality Control) Process

	Aj
	During the same period, the amount of jth fuel consumed in the project
	Calculate project emissions
	GJ/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	Measuring instruments/meters should be maintained/calibrated frequently to meet the corresponding standards. Records of measuring instruments/meters should ensure data consistency.

	Ce
	Fermentation material acquisition /Biogas production and supply/Biogas energyization/Purchased electricity for the storage environment in the biogas residue and biogas slurry station; the part converted from j types of fuels to electricity should be included in the calculation of Aj quantity.
	Calculate project emissions
	GJ/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	Ch
	Heat power purchased for rural biogas operation
	Calculate project emissions
	GJ/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	EF
	GHG emission factors for fuel unit values
	Calculate project emissions
	t CO2e/GJ，t CH4/t VS，t N2O-N/t TN
	Relevant available published data, default values
	Check related data, default value
	——
	

	N(S,T)
	Number of fermented material species/category T under type S transport mode
	Calculate project emissions
	t/yr
	Measurement records of the project owner
	Meter or Gage Measurement
	Continuous monitoring
	

	VS(S,T)
	The VS content obtained by fermentation raw material variety/category T under the S-type transport mode
	Calculate project emissions
	%
	Measurement records of the project owner、Testing report of inspection agency
	Sampling measurement
	Continuous monitoring
	

	B(S,T)
	Methane gas production potential of fermentation raw material species/category T under S-type transport mode
	Calculate project emissions
	103 m3 CH4/t VS
	Relevant available published data, default values, monitoring reports of testing agencies or measurement records of project owners
	Related data, default values
	Continuous monitoring
	

	R
	methane collection volume
	Calculate project emissions
	t CH4/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	U
	Amount of Biogas Energy Utilization
	Calculate project emissions
	t CH4/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	X
	Combustion amount of biogas torch
	Calculate project emissions
	t CH4/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	Nex(S,T)
	Total nitrogen (TN) content of fermentation raw material species/category T under type S transport mode
	Calculate project emissions
	t TN/(t VS)
	Measurement records of the project owner
	Sampling measurement
	Continuous monitoring
	

	FCs
	Amount of substitution of energy s category
	Calculate project emissions
	mass or volume unit /yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	FCe
	The amount of electricity integrated into the pipeline network
	Calculate project emissions
	t CO2e/MWh
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	FCg
	The amount of converted natural gas incorporated into the pipeline network
	Calculate project emissions
	m3 CH4/yr
	Measurement records of the project owner
	Instrument Measurement
	Continuous monitoring
	

	MCFn
	Methane conversion coefficient of biogas residue and biogas slurry under n type of storage
	Calculate project emissions
	——
	Relevant available published data, default values
	Related data, default values
	——
	


Appendix C

（Informative）

Recommended values for parameters related to auxiliary accounting of fermentation raw material acquisition process
Appendix C provides recommended values for parameters accounting for the fermentation feedstock acquisition process, involving indirectly calculated energy consumption factors and CH4 and N2O emissions that cannot be ignored, as shown in Table C.1, Table C.2, Table C.3, and Table C.4.
Table C.1 Energy consumption factor in fermentation raw material acquisition process
	Straw transport method
	Energy consumption factora

（GJ/(t·km)）
	Other raw material transport methods
	Energy consumption factorb

（GJ/(t·km)）
	Facility and equipment operation
	Energy consumption factorc

（GJ/t）

	Tractors
	0.0096
	Tractors
	0.0220
	Straw square baling
	41.67

	Trucks
	0.0051
	Trucks
	0.0097
	Straw round bale baling
	29.70

	
	
	
	
	Straw secondary compression
	74.88

	
	
	
	
	Straw crushing
	27.00


Table C.2 Methane emission factors in the fermentation feedstock acquisition process（EF(S,T),CH4，t CH4/t VS）
	Types of fermentation materials(T)
	Fermentation raw material acquisition method(S)
	Cold 
	Temperate 
	Tropic

	Farming waste
	Dairy cows
	Livestock manure, from collection to completion of biogas fermentation feeding time less than 24 h
	3.2
	3.7
	3.7

	
	
	Solid manure storage（TS≥17%）
	3.2
	6.4
	8

	
	
	Liquid manure storage
	33.8
	59.5
	122.2

	
	Other kinds of cattle
	Livestock manure, from collection to completion of feeding time less than 24h
	2.4
	2.7
	2.8

	
	
	Solid manure storage（TS≥17%）
	2.4
	4.8
	6

	
	
	Liquid manure storage
	25.3
	44.6
	91.7

	
	Pig
	Livestock manure, from collection to completion of feeding time less than 24h
	6
	6.8
	7

	
	
	Solid manure storage（TS≥18%）
	6
	12.1
	15.1

	
	
	Liquid manure storage
	18.1
	39.2
	114.6

	
	Poultry
	Livestock manure, from collection to completion of feeding time less than 24h
	5.2
	10.5
	13.1

	
	
	Solid manure storage（TS≥30%）
	5.2
	10.5
	13.1

	
	
	Liquid manure storage
	54.9
	96.7
	198.6

	
	sheep
	Livestock manure, from collection to completion of feeding time less than 24h
	2.5
	5.1
	6.4

	
	
	Solid manure storage
	2.5
	5.1
	6.4

	
	Horse
	Livestock manure, from collection to completion of feeding time less than 24h
	4
	8
	10.1

	
	
	Solid manure storage（TS≥22%）
	4
	8
	10.1

	
	Donkey / Snail
	Livestock manure, from collection to completion of feeding time less than 24h
	4.4
	8.8
	11.1

	
	
	Solid manure storage（TS≥22%）
	4.4
	8.8
	11.1

	Planting waste
	Yellow straw
	0

	
	Others
	Undefined

	Plantation processing wastes
	Liquor lees and other perishable categories
	Accounting for manure acquisition process with reference to pig manure.

	
	Others
	Undefined

	Note: Data taken from the source IPCC Guidelines for National Greenhouse Gas Inventories (2019).

See Table C.3 for recommended values for climate zoning.


Table C.3 Recommended climate regions by province
	No.
	Province
	Climatic conditions
	No.
	Province
	Climatic conditions
	No.
	Province
	Climatic conditions

	1
	Beijing
	Temperate
	13
	Fujian
	Tropic
	25
	Yunnan
	Temperate

	2
	Tianjin
	Temperate
	14
	Jiangxi
	Tropic
	26
	Tibet
	Cold

	3
	Hebei
	Temperate
	15
	Shandong
	Temperate
	27
	Shaanxi
	Temperate

	4
	Shanxi
	Temperate
	16
	Henan
	Temperate
	28
	Gansu
	Cold

	5
	Inner Mongolia
	Cold
	17
	Hubei
	Temperate
	29
	Qinghai
	Cold

	6
	Liaoning
	Cold
	18
	Hunan
	Temperate
	30
	Ningxia
	Cold

	7
	Jilin
	Cold
	19
	Guangdong
	Tropic
	31
	Xinjiang
	Cold

	8
	Heilongjiang
	Cold
	20
	Guangxi
	Tropic
	32
	Hong Kong
	Tropic

	9
	Shanghai
	Temperate
	21
	Hainan
	Tropic
	33
	Macau
	Tropic

	10
	Jiangsu
	Temperate
	22
	Chongqing
	Temperate
	34
	Taiwan
	Temperate

	11
	Zhejiang
	Temperate
	23
	Sichuan
	Temperate
	
	
	

	12
	Anhui
	Temperate
	24
	Guizhou
	Temperate
	
	
	


Table C.4 N2O emission factors during the acquisition of farming waste and plantation processing waste（EF(S,T),CH4，t N2O-N/t TN）
	Fermentation raw material acquisition method(S)
	N2O emissions during fermentation feedstock acquisition(t N2O-N/t TN)
	N2O emissions from nitrogen oxides contained in biogas(t N2O-N/t TN)

	Less than 24h from collection to completion of feeding time
	0
	0.0006

	Solid fermentation material storage（TS≥16%）
	0.01
	0.0006

	Liquid fermentation material storage
	Natural scum formation
	0.005
	0.0006

	
	No natural scum formation
	0
	0.0006

	
	Covered storage
	0.005
	0.0006

	Note: Data is taken from the source IPCC Guidelines for National Greenhouse Gas Inventories (2019).


Appendix D

（Normative）
Report content and format requirements
Technical specification at the project level for assessment of greenhouse gas emission reduction—Rural biogas plant
Report Body（Stamp）：

Reporting year：

Date of preparation：

Following the relevant requirements of Technical Specification for the Project-based GHG Emission Reduction Assessment Rural Biogas Project issued by the State Administration of Market Administration and the State Standardization Administration, the unit has accounted for annual GHG emissions and completed Table D.1, Table D.2, Table D.3, Table D.4, Table D.5 and Table D.6.
Table D.1 Basic information about emission units
	Name of emission unit
	

	Unified Social Credit Code
	

	Nature of unit（Business licence）
	

	Name of legal representative
	

	Registration Date
	

	Registered Capital（RMB）
	

	Registered Address
	

	Address and postcode of production and business premises（Provincial, city and county details）
	

	Longitude and latitude of rural biogas projects
	

	Report Contact
	

	Tel
	

	email
	

	Report to the competent authority
	

	Industry Classification
	0519 Other agricultural services
4500 Gas production and supply industry

	Changes in production operations
	Including：

a）Merger, demerger, closure or relocation of emission units；

b）Changes in the geographical boundaries of rural biogas projects；

c）Major production and operation system shutdown or new project production, etc.；

d）Changes over the previous year, including changes in accounting boundaries, emission sources, etc.


Table D.2 Summary of the assessment and accounting of GHG emission reductions from rural biogas projects
	Project Name：
	Years of accounting：20   a

	No.
	Accounting links
	Emissions，t CO2e/yr
	Emission reduction

t CO2e/yr
	Net Displacement

t CO2e/yr

	
	
	CO2
	CH4
	N2O
	
	

	1
	Acquisition of fermentation materials
	
	
	
	
	

	2
	Biogas production supply
	
	
	
	
	

	3
	In-station storage of digestate
	
	
	
	
	

	4
	Biogas energy
	
	
	
	
	

	
	Accumulated value
	
	
	
	
	

	Note: Links 1-3 can be accounted for uniformly or separately, with negative values in the table indicating carbon reduction.


Table D.3 Assessment and accounting of GHG emission reductions from fermentation feedstock acquisition
	Project Name：
	Years of accounting：20   a

	Projects
	Emissions（t/yr）
	Equivalent CO2 emissions     （t CO2e/yr）
	Key calculation parameters

	No.
	Category
	
	
	Type
	Values
	Digital

	1
	CO2 emissions from fossil fuel combustion *
	
	
	Collection of fermentation materials
	
	t/yr

	2
	Implied CO2 emissions from net purchased electricity *
	
	
	Average transport distance
	
	km

	3
	CH4 emissions from transport storage
	
	
	Energy consumption per transport distance
	
	MJ/(t•km)

	4
	N2O emissions from transport and storage
	
	
	Energy consumption involving baling and other facilities and equipment
	
	MJ/t

	Total GHG emissions in this segment
	t CO2e/yr。

	Note: Sessions 1-2 can be summarised in Table D2 for harmonised calculations, with negative values in the table indicating carbon reduction.



Table D.4 Assessment and accounting of GHG emission reductions in the supply chain of biogas production
	Project Name：
	Years of accounting：20   a

	Projects
	Emissions（t/yr）
	Equivalent CO2 emissions     （t CO2e/yr）
	Key calculation parameters

	No.
	Category
	
	
	Type
	Values
	Digital

	1
	CO2 emissions from fossil fuel combustion
	
	
	Electricity consumption
	
	kWh/yr

	2
	Implied CO2 emissions from net purchased electricity
	
	
	Gas consumption
	
	GJ/yr

	3
	Implied CO2 emissions from net heat purchases
	
	
	Coal consumption
	
	t/yr

	4
	Cumulative calculation of CH4 production potential from fermentation feedstock
	
	
	Oil consumption
	
	GJ/yr

	
	CH4 recovery
	
	
	Volume of farming waste
	
	t/yr

	
	CH4 leakage escape and incineration of unoxidised volumes
	
	
	Volume of plantation waste
	
	t/yr

	Total GHG emissions in this segment
	t CO2e/yr。

	Note: Sessions 1-3 can be summarised in Table D2 for harmonised calculations, with negative values in the table indicating carbon reduction.


Table D.5 Assessment and accounting of GHG emission reductions from in-station storage of digestate and digestate
	Project Name：
	Years of accounting：20   a

	Projects
	Emissions（t/yr）
	Equivalent CO2 emissions     （t CO2e/yr）
	Key calculation parameters

	No.
	Category
	
	
	Type
	Values
	Digital

	1
	CO2 emissions from fossil fuel combustion
	
	
	High-quality airtight storage capacity
	
	m3/yr

	2
	Implied CO2 emissions from net purchased electricity
	
	
	Low-quality airtight storage capacity
	
	m3/yr

	3
	CH4 emissions from digestate storage
	
	
	Open or otherwise stored
	
	m3/yr

	4
	N2O emissions from digestate storage
	
	
	Land area dissipated
	
	hm²

	Total GHG emissions in this segment
	t CO2e/yr。

	Note: Sessions 1-2 can be summarised in Table D2 for harmonized calculations, with negative values in the table indicating carbon reduction.


Table D.6 Assessment and accounting of GHG emission reductions in the biogas energy sector

	Project Name：
	Years of accounting：20   a

	Projects
	Emissions（t/yr）
	Equivalent CO2 emissions  （t CO2e/yr） 
	Key calculation parameters

	No.
	Category
	
	
	Type
	Values
	Digital

	1
	CO2 emissions from fossil fuel combustion
	
	
	Direct supply of heat power
	
	GJ/yr

	2
	Implied CO2 emissions from net purchased electricity
	
	
	Direct supply of electrical power
	
	GJ/yr

	3
	Implied CO2 emissions from net heat purchases
	
	
	Direct supply gas volume
	
	GJ/yr

	4
	Direct alternative energy fraction biogas emission reductions
	
	
	Natural gas grid connection volumes
	
	GJ/yr

	5
	Partial biogas emission reduction from product integration into the pipeline network
	
	
	Amount of electricity connected to the grid
	
	MWh/yr

	6
	CH4 escape during natural gas conversion
	
	
	
	
	

	Total GHG emissions in this segment
	t CO2e/yr。

	Note: Sessions 1-3 can be summarised in Table D2 for harmonized calculations, with negative values in the table indicating carbon reduction.


Statement
This unit is responsible for this report's authenticity, completeness, and accuracy. Suppose this report's information and supporting materials are inconsistent with the actual situation. In that case, our unit is willing to bear the corresponding legal responsibility and all the consequences arising from that place.
Hereby declare.
Legal representative (or authorized representative):
                        Emission unit (stamp):
dd/mm/yy
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