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KEY PROJECT INFORMATION
	GS ID of Project 
	GS11167

	Title of Project
	Taishan Geothermal Central Heating System

	Time of First Submission Date 
	22/04/2021

	Date of Design Certification
	

	Version number of the PDD
	01

	Completion date of version
	09/04/2021

	Project Developer 
	Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.

	Project Representative
	The official focal point: Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.

	Project Participants and any communities involved 
	The project owner: Zhengzhou Onar Heating Co., Ltd

	Host Country (ies)
	People’s Republic of China

	Activity Requirements applied

	[bookmark: Check7]|X| Community Services Activities 
|_| Renewable Energy Activities
|_| Land Use and Forestry Activities/Risks & Capacities
|_| N/A 

	Scale of the project activity
	|_| Micro scale
|_| Small Scale
[bookmark: Check3]|X| Large Scale

	Other Requirements applied
	N/A

	Methodology (ies) applied and version number
	AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0)

	Product Requirements applied
	[bookmark: Check4]|X| GHG Emissions Reduction & Sequestration 
|_| Renewable Energy Label 
|_| N/A 

	Project Cycle:
	|_| Regular
[bookmark: Check24]|X| Retroactive 






Table 1 – Estimated Sustainable Development Contributions
	Sustainable Development Goals Targeted
	SDG Impact 
(defined in B.6.)
	Estimated Annual Average
	Units or Products

	13 Climate Action
	GHG emission reductions
	143,987
	tCO2e

	8 Decent Work and Economic Growth
	Number of males and females employed by the project
	10 jobs created including 5 males and 5 females
	Number

	
	Average monthly salary
	3,500
	RMB/person

	7 Affordable and Clean Energy
	Net heating area for construction type m (Am)
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	m2


[bookmark: _Ref49515919]
SECTION A. DESCRIPTION OF PROJECT
A.1 Purpose and general description of project 
>>
The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area.

Taishan Village is in Longhu Town, Xinzheng City of Henan Province. In December 2019, it was selected as the National Rural Governance Demonstration Village. The proposed project will involve the construction and operation of geothermal production wells, reinjection wells, heat substations and heat supply pipelines. 

The project owner is Zhengzhou Onar Heating Co., Ltd and it has put into operation in November 2020 (winter season). It can supply geothermal heat to 2,480.907 thousand m2 of residential buildings and 94.516 thousand m2 with a total heating load of 116.84MW. The scenario prior to the implementation of the proposed project activity is that heat supplied to the building areas in winter will be provided by isolated coal-fired boilers. 

Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating. The annual average CO2 emission reductions are estimated as 143,987 tCO2e.

Eligibility of the project under Gold Standard
>>
The proposed project falls under section 3.1.1 of GS4GG Principles & Requirements (Version 1.2), section 3 of GS4GG Community Services Activity Requirements (Version 1.2) and section 2 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2) with the following eligibility criteria:
	Eligibility Criteria
	Justification

	(a) Types of Project

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
Eligible projects shall include physical action/implementation on the ground. Pre-identified eligible project types are identified in the Eligibility Principles and Requirements section.

Section 3.1.1 of GS4GG Community Services Activity Requirements (Version 1.2)
Pre-identified CSA project types are: a) Renewable energy; b) End-use energy efficiency; c) Waste management and handling; d) Water, sanitation and hygiene (WASH).

Section 2.1.9 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
The Following Project types are eligible for issuance of Gold Standard VERs: a) Renewable Energy Supply; b) End-Use Energy Efficiency Improvement; c) Waste Handling & Disposal; d) Land Use and Forests.
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings (off grid solutions for targeted users and/or applications) in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating. Therefore, the project activity falls under section 3.1.1 (a) “Renewable energy: Renewable energy types such as solar (photovoltaic and solar thermal electricity generation), tidal/wave, wind, hydropower, geothermal, waste to energy and renewable biomass that are connected to mini grid or off grid solutions for targeted users and/or applications.” of GS4GG Community Services Activity Requirements (Version 1.2). Besides, the project activity falls under section 2.1.9 (a) “Renewable Energy Supply: Project activities that generate and deliver energy services (e.g. mechanical work/electricity/heat) from non-fossil and renewable energy sources.” of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2).

As per section 4.1.3 of GS4GG Principles & Requirements (Version 1.2), “A Project type is automatically eligible for Gold Standard Certification if there are Gold Standard approved Activity Requirements and/or Impact Quantification Methodologies associated with it or it’s referenced in the Gold Standard Product Requirements”. The project type is automatically eligible for Gold Standard Certification.

	(b) Location of Project:

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
Projects may be located in any part of the world.

Section 3.1.2 of GS4GG Community Services Activity Requirements (Version 1.2)
Project Area and Boundary shall be defined in line with the applicable Impact Quantification Methodologies and Product Requirements.

Section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Gold Standard VER Projects may be located in any host country or state. However, where host countries or states have mandatory operational schemes to reduce GHG emissions in any form (e.g. cap & trade, carbon tax etc.), Projects shall only be eligible if the Project Developer has either:
(a) provided Gold Standard with satisfactory justification that no double counting of emission reductions occur or
(b) has committed to retiring eligible units equal to the quantity of Gold Standard VERs. Refer to Annex A of this document.
	The project location is the Republic of China (refer to section A.2 of the PDD for detailed project area and boundary).

There is a cap & trade scheme in China. However, the project activity is not included the mandatory emission control scheme since the scheme only cover the high-emission industries, such as power generation. In addition, the project owner has signed the Declaration of No Double Counting Statement and Declaration of not involved in other GHG scheme to ensure that the project will not apply for emission reduction credits or labels under any other schemes other than GS. Therefore, the emission reductions will not be double counted. As per section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2), it is an eligible host country.

	(c) Project Area, Project Boundary and Scale:

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
The Project Area and Project Boundary shall be defined. Projects may be developed at any scale although certain rules, requirements and limitations may apply under specific Activity Requirements, Impact Quantification Methodologies and Products Requirements.

In order to avoid double counting the Project shall not be included in any other voluntary or compliance standards programme unless approved by Gold Standard (for example through dual certification). Also, if the Project Area overlaps with that of another Gold Standard or other voluntary or compliance standard programme of a similar nature, the project shall demonstrate that there is no double counting of impacts at design and performance certification (for example use of similar technology or practices through which the potential arises for double counting or misestimation of impacts amongst projects).

Section 3.1.2 of GS4GG Community Services Activity Requirements (Version 1.2)
Project Area and Boundary shall be defined in line with the applicable Impact Quantification Methodologies and Product Requirements.

The definition of scale is the same for all Projects, except Microscale.

Section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Gold Standard VER Projects may be located in any host country or state. However, where host countries or states have mandatory operational schemes to reduce GHG emissions in any form (e.g. cap & trade, carbon tax etc.), Projects shall only be eligible if the Project Developer has either:
(a) provided Gold Standard with satisfactory justification that no double counting of emission reductions occur or
(b) has committed to retiring eligible units equal to the quantity of Gold Standard VERs. Refer to Annex A of this document.

Section 5.1.4 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Standard VER Projects may be “large scale”, “small scale” (for the applicability of methodologies and tools only) or “microscale”. Scale is defined in the relevant Gold Standard Activity Requirements. “Large scale” and “small scale” projects are defined in accordance with UNFCCC rules.

Section 5.1.2 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Small scale Projects are defined as follows in UNFCCC rules:
Renewable energy Project capacity < = 15 MW
End-use energy efficiency project improvement< = 180 GWhth
Waste handling & disposal project GHG reduction < = 60,000 tCO2eq per annum
All Project exceeding the small scale thresholds are defined as large scale.
	The project location is the Republic of China (refer to section A.2 of the PDD for detailed project area and boundary).

There is a cap & trade scheme in China. However, the project activity is not included the mandatory emission control scheme since the scheme only cover the high-emission industries, such as power generation. In addition, the project owner has signed the Declaration of No Double Counting Statement and Declaration of not involved in other GHG scheme to ensure that the project will not apply for emission reduction credits or labels under any other schemes other than GS. Therefore, the emission reductions will not be double counted. As per section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2), it is an eligible host country.

The project boundary is defined based on AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0). The geographical extent of the project boundary includes the 22 geothermal wells, 6 heat substations, 4 sub-areas and the primary and secondary networks. Refer to section B.3 of the PDD for more details. 

The total heating load of the geothermal system is 116.84MW, which is more than 15MW. As per section 5.1.2 and 5.1.4 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2), it’s a large-scale GS VER project.

Before implementation of the project, no other similar project has been implemented in the project area. The heating system of each heat substation can be identified through its GPS coordinates and unique identification code. Therefore, the Project Area do not overlap with that of another Gold Standard or other voluntary or compliance standard programme of a similar nature.

	(d) Host Country Requirements

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
Projects shall be in compliance with applicable Host Country’s legal, environmental, ecological and social regulations.

Section 3.1.2 of GS4GG Community Services Activity Requirements (Version 1.2)
Project Area and Boundary shall be defined in line with the applicable Impact Quantification Methodologies and Product Requirements.

Section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Gold Standard VER Projects may be located in any host country or state. However, where host countries or states have mandatory operational schemes to reduce GHG emissions in any form (e.g. cap & trade, carbon tax etc.), Projects shall only be eligible if the Project Developer has either:
(a) provided Gold Standard with satisfactory justification that no double counting of emission reductions occur or
(b) has committed to retiring eligible units equal to the quantity of Gold Standard VERs. Refer to Annex A of this document.
	The project location is the Republic of China (refer to section A.2 of the PDD for detailed project area and boundary). 

The geothermal heating system, no matter air source or water source, was recommended to optimize the energy structure of buildings as per Notice on Organizing and Carrying out the National Energy Conservation Action in Henan Province (Yu Development and Reform & Environment & Resources [2017] No. 334)[footnoteRef:1]. The project follows China’s legal, environmental, ecological and social regulations. [1:  http://www.zhengzhou.gov.cn/news4/714493.jhtml ] 


There is a cap & trade scheme in China. However, the project activity is not included the mandatory emission control scheme since the scheme only cover the high-emission industries, such as power generation. In addition, the project owner has signed the Declaration of No Double Counting Statement and Declaration of not involved in other GHG scheme to ensure that the project will not apply for emission reduction credits or labels under any other schemes other than GS. Therefore, the emission reductions will not be double counted. As per section 2.1.6 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2), it is an eligible host country.

	(e) Contact Details

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
As part of the Project Documentation the Project Developer shall provide (i) name and (ii) contact details of all Project Participants; AND in case of an organization (iii) the legal registration details and (iv) documentation by the governing jurisdiction that proves that the entity is in good standing (defined as being a legal or other appropriate entity registered in or allowed to operate within the required jurisdiction and with no evidence of insolvency or legal/criminal notices placed against it or any of its Directors). Gold Standard retains the right (at its own discretion) to refuse use of the Standard where reputational concerns are highlighted.
	The Project Participants’ contact details are provided in Appendix 2. Contact information of project participants of this PDD.

Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd. is a private owned company with limited liability instead of an organization incorporated in the Republic of China. It is in good standing as per National Enterprise Credit Information Publicity System[footnoteRef:2].  [2: https://www.creditchina.gov.cn/xinyongxinxixiangqing/xyDetail.html?searchState=1&entityType=1&keyword=%E4%B8%8A%E6%B5%B7%E7%9B%88%E7%A2%B3%E7%8E%AF%E5%A2%83%E8%83%BD%E6%BA%90%E7%A7%91%E6%8A%80%E6%9C%89%E9%99%90%E5%85%AC%E5%8F%B8&uuid=f314d8d01428b2cab58f6afd8d5f3d69&tyshxydm=91310115301334442X ] 



	(f) Legal Ownership

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
Full and uncontested legal ownership of any Products that are generated under Gold Standard Certification, (for example carbon credits) shall be demonstrated. Where such ownership is transferred from project beneficiaries this must be demonstrated transparently and with full, prior and informed consent (FPIC). 

Note that for certain Project types there is a requirement for full and uncontested legal land title/tenure to be demonstrated. These are contained within specific Activity or Product Requirements. All projects shall immediately report to Gold Standard any land title/tenure disputes arising.

Section 3.1.4 of GS4GG Community Services Activity Requirements (Version 1.2)
Projects involving the distribution of a large number of devices for services such as heating, cooking, lighting, electricity generation, water treatment technology such as water filter, etc. shall provide a clear description of the ownership of the Products that are generated under Gold Standard Certification all along the investment chain. In line with the FPIC requirement, the proofs that end-users are aware of and willing to give up their rights on Products shall be provided.

The transfer of Product ownership shall be discussed during local stakeholder consultations for projects.
	Each end user of the geothermal heating system, who is the default owner of emission reductions, will be notified that they waive ownership of emission reductions upon stakeholder consultation meeting held on 10/05/2021. Heating supply contract which includes carbon waiver agreement will be signed with each end-user to make sure the project owner has the legal ownership of the emission reductions generated by the project activity. Refer to section A.1.2 of the PDD for further details.

	(g) Other Rights

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
As well as legal title and ownership, the Project Developer shall also demonstrate where required uncontested legal rights and/or permissions concerning changes in use of other resources required to service the Project (for example, access rights, water rights etc.). Any known disputes or contested rights must be declared immediately to Gold Standard by the Project Developer and resolved prior to further project implementation in affected areas.
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season. The geothermal heating system, no matter air source or water source, was recommended to optimize the energy structure of buildings by the local government[footnoteRef:3]. The project does not involve any activity that causes alteration of any resource, or contested legal rights and other disputes, therefore the need for acquiring any specific legal right is not applicable. [3:  http://www.gov.cn/xinwen/2018-08/25/content_5316577.htm ] 


	(h) Official Development Assistance (ODA) Declaration

Section 3.1.1 of GS4GG Principles & Requirements (Version 1.2)
All Project Developers applying for project activities located in a country named by the OECD Development Assistance Committee’s ODA recipient list and seeking Gold Standard Certification for carbon credits shall declare the Official Development Assistance (ODA) support. The Project Developer shall follow the GHG Emissions Reduction & Sequestration Product Requirements and submit the declaration at the time of Design Certification.

Section 2.1.12 and 2.1.13 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Projects are ineligible for carbon crediting under Gold Standard if the ODA assistance is provided to the project under the condition that the credits generated by the Project will be transferred, either directly or indirectly, to the donor country providing ODA support.

Project Developer submitting a Project located in a country named by the OECD Development Assistance Committee’s ODA recipient list shall sign and submit the ODA Declaration.
	The project owner has signed the ODA declaration template and confirms that no ODA is provided under the condition that the credits generated by the project will be transferred, either directly or indirectly, to the donor country providing ODA support.

	(i) Suppressed Demand

Section 3.1.3 of GS4GG Community Services Activity Requirements (Version 1.2)
Certain Impact Quantification methodologies allow projects to account Suppressed Demand scenario when establishing a baseline. In such cases, the application of Suppressed Demand baseline is limited to Small Scale and Microscale Projects. Where a Suppressed Demand baseline is applied, it is not possible to ‘stack’ Gold Standard Certified Impact Statements or Products as the definition of the baseline may be contradictory.
	The average temperature of Xinzheng City in winter (November 15 to March 15 of the next year) is -3°C to 6°C[footnoteRef:4]. Heating system is needed by every household. The scenario prior to the implementation of the proposed project activity is that heat supplied to the building areas in winter will be provided by isolated coal-fired boilers. Suppressed demand baseline is not applicable to the project. As per Section 3.1.3 of GS4GG Community Services Activity Requirements (Version 1.2), it can be a large-scale GS VER project.  [4:  https://www.tianqi.com/qiwen/city_xinzheng/ ] 


	(j) Eligible Greenhouse Gases

Section 2.17.7 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2)
Only Carbon Dioxide (CO2), Methane (CH4) and/or Nitrous Oxide (N2O) are eligible for Gold Standard crediting, provided Projects comply with Gold Standard Requirements and eligibility criteria.
	The project only considers the reduction of Carbon Dioxide (CO2) Emissions for Gold Standard crediting. Refer to section B.3 of the PDD for further details.



Legal ownership of products generated by the project and legal rights to alter use of resources required to service the project
>>
The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings (off grid solutions for targeted users and/or applications) in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned using geothermal energy instead of the combustion of fossil fuel for space heating. The project does not involve any activity that causes alteration of any resource, or contested legal rights and other disputes, therefore the need for acquiring any specific legal right is not applicable.

Zhengzhou Onar Heating Co., Ltd has full and uncontested legal ownership of the VERs that are generated from the Gold Standard Certification of this project. Each end user of the geothermal heating system, who is the default owner of emission reductions, will be notified that they waive ownership of emission reductions upon stakeholder consultation meeting held on 10/05/2021. Heating supply contract which includes carbon waiver agreement will be signed with each end-user to make sure the project owner has the legal ownership of the emission reductions generated by the project activity. The heating supply contracts will be provided as evidence.

A.2 Location of project
>>
The project is in Taishan Village, Longhu Town, Xinzheng City of Henan Province. The geographical coordinates are Longitude east 113°37'23.8" to 113°38'33.1" and Latitude North 34°34'42.8" to 34°35'17.0". The detailed coordinates of the 6 heat substations are provided in Table 2 below.

Table 2 Coordinates of the 6 Heat Substations
	No.
	Sub-areas
	Heat Substations
	Geothermal Wells
	Coordinate

	1
	No.4 Village Group
	1# TS4G
	1# TS4G Production Well
	34°34'57.2"N 113°37'41.4"E

	
	
	
	1# TS4G Re-injection Well
	

	
	
	
	2# TS4G Production Well
	

	
	
	
	2# TS4G Re-injection Well
	

	
	
	2# TS4G
	3# TS4G Production Well
	34°35'00.1"N 113°38'10.4"E

	
	
	
	3# TS4G Re-injection Well
	

	
	
	
	4# TS4G Production Well
	

	
	
	
	4# TS4G Re-injection Well
	

	2
	Zhengrongfu
	3# TSZR
	5# TSZR Production Well
	34°34'59.1"N 113°38'33.1"E

	
	
	
	5# TSZR Re-injection Well
	

	
	
	
	6# TSZR Production Well
	

	
	
	
	6# TSZR Re-injection Well
	

	3
	Taishan Villa
	4# TSTS
	7# TSTS Production Well
	34°35'16.7"N 113°38'22.4"E

	
	
	
	7# TSTS Re-injection Well
	

	
	
	5# TSTS
	8# TSTS Production Well
	34°35'17.0"N 113°38'08.8"E

	
	
	
	8# TSTS Re-injection Well
	

	
	
	
	9# TSTS Production Well
	

	
	
	
	9# TSTS Re-injection Well
	

	4
	Wangdong Community
	6# TSWD
	10# TSWD Production Well
	34°34'42.8"N 113°37'23.8"E

	
	
	
	10# TSWD Re-injection Well
	

	
	
	
	11# TSWD Production Well
	

	
	
	
	11# TSWD Re-injection Well
	


[image: ][image: 5000万英文政区版(南海诸岛)]Henan Province
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Figure 1 Location of the Project
A.3 Technologies and/or measures
>>
The project uses geothermal resources in cascade levels. The high-temperature water can be used to supply heat directly through plate heat exchanger, and the low-temperature water enters the geothermal heat pumps after the heat exchange. Through the secondary heat exchange of the geothermal heat pumps, the temperature of the feed water can be increased to meet the requirements of the terminal heating design parameters. 

A total of 22 geothermal wells with a design depth of 2,100 meters were constructed, of which the 11 production wells with an average flow rate of 150 m3/h will supply the feed geothermal water at temperature of 75°C to 6 heat substations through primary heating network. The 11 re-injection wells will receive the return water at temperature of 9°C after secondary heat exchange. The 6 heat substations will supply the feed water at temperature of 45°C to the project buildings and receive the return water at temperature of 35°C from them. In terms of terminal devices of heating configuration of users, floor radiation will be used as per Feasibility Study Report of the project. Technologies and measures employed by the project activity are shown in Figure 2 below.



Figure 2 Technologies and Measures Employed by the Project Activity

A total of 6 heat substations in 4 sub-areas were constructed to enable the heat exchange between geothermal water transported by the primary heating network and the clean circulation water transported by the secondary network. In addition to water source geothermal heat pumps and air source geothermal heat pumps, the main equipment of the heat substations also includes deep well pumps, hydro-cyclones, plate heat exchangers, circulating pumps, make-up pumps, tanks and water-softening facilities. All the geothermal wells, heat substations and related facilities were newly constructed. 

The project has put into operation in November 2020 (winter season). It can supply geothermal heat to 2,480.907 thousand m2 of residential buildings and 94.516 thousand m2 of commercial buildings with a total heating load of 116.84MW. The main parameters of the 6 heat substations are shown in Table 3 below.

Table 3 Main Parameters of the 6 Heat Substations
	No.
	Sub-area
	Heat substation
	Geothermal wells
	Heat load (MW)
	Heating area (thousand m2)

	
	
	
	Number of production wells
	Number of Re-injection wells
	
	

	1
	No.4 Village Group
	1# TS4G
	2
	2
	11.55
	256.6

	
	
	2# TS4G
	2
	2
	23.11
	513.4

	2
	Zhengrongfu
	3# TSZR
	2
	2
	32.86
	730.4

	3
	Taishan Villa
	4# TSTS
	1
	1
	5.20
	Commercial buildings 94.516

	
	
	5# TSTS
	2
	2
	19.37
	Residential buildings 430.507

	4
	Wangdong Community
	6# TSWD
	2
	2
	24.75
	550

	Total
	6
	11
	11
	116.84
	Residential buildings 2,480.907
Commercial buildings 94.516



A.4 Scale of the project
>>
The total heating load of the geothermal system is 116.84MW, which is more than 15MW. As per section 5.1.2 and 5.1.4 of GS4GG GHG Emissions Reduction & Sequestration Product Requirements (Version 1.2), it’s a large-scale GS VER project.

A.5 Funding sources of project 
>>
The project will be financed by the project owner (Zhengzhou Onar Heating Co., Ltd) only during the entire operational lifetime. No public funding will be involved. On the long-run the project will be financially sustainable through income on heating costs and carbon credits.

Project financing for this project activity will not use Official Development Assistance (ODA) Funds. The signed ODA declaration template will be provided as evidence.


[bookmark: _Ref49515954]SECTION B. APPLICATION OF APPROVED GOLD STANDARD METHODOLOGY (IES) AND/OR DEMONSTRATION OF SDG CONTRIBUTIONS 
B.1. Reference of approved methodology (ies) 
>>
Approved baseline and monitoring methodology: AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0). 
Tool applied: 
Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0)[footnoteRef:5] [5:  https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-02-v7.0.pdf ] 

Tool 05 Baseline, project and/or leakage emissions from electricity consumption and monitoring of electricity generation (Version 03.0)[footnoteRef:6] [6:  https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v3.0.pdf ] 

Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0)[footnoteRef:7] [7:  https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf ] 

Tool 24 Common practice (Version 03.1)

B.2. Applicability of methodology (ies)
>>
Justification for the choice of the selected methodology is shown in the following table:
	AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0)

	Eligibility Criteria
	Justification for the Project Activity

	The methodology is applicable for space heating in buildings by introducing centralized geothermal heat supply system. The methodology can apply to new build facilities, or to a geothermal district heating system seeking to expand its operations through the addition of extra geothermal wells to the system.
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season. All the facilities related to the geothermal heating system were newly built, and the project activity didn’t involve any capacity expansion through the addition of extra geothermal wells.

	The methodology is applicable under the following conditions:
(a) The geographical extent of the project boundary can be clearly established, in terms of the location of buildings connected to existing heating systems and new buildings to be constructed that will use geothermal heat, in the case of expansion of existing facilities, the location and capacity of existing geothermal wells, and heating system infrastructure can be clearly identified;
	The geographical extent of the project boundary includes the 22 geothermal wells, 6 heat substations, 4 sub-areas of residential buildings and commercial buildings, and the primary networks and secondary network. Their location can be identified from the Satellite Picture of Taishan Village and Heating Pipeline Network of the Feasibility Study Report of the project. All the facilities related to the geothermal heating system were newly built, no existing facilities were involved.

	(b) Project will use geothermal resources for centralized space-heating system of residential areas, commercial areas and/or industrial areas;
	As per Feasibility Study Report, the project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a total of 4 sub-areas in Taishan village. It can supply geothermal heat to 2,480.907 thousand m2 of residential buildings and 94.516 thousand m2.

	(c) The methodology is applicable for installing new heating systems in new buildings and replacing existing fossil fuel space heating systems. Current use of fossil fuel(s) for space heating is partially or completely replaced by heat drawn from geothermal water, in the case of expansion of existing facilities the methodology is applicable to expanding the existing geothermal heating system;
	As per Feasibility Study Report, the project involves installation of new geothermal based centralized space heating systems in new residential buildings and commercial buildings of the project to replace the use of isolated coal-fired boilers completely.

	(d) The installed heat capacity may increase as a result of the project activity. But this increase is limited to 10 per cent of the previous existing capacity; otherwise a new baseline scenario has to be determined for the new capacity;
	There is no existing capacity prior to implementation of the project. This condition is not applicable.

	(e) All fossil fuel heat-only boiler(s) used in the baseline must operate to supply the heat to the district heating system which is only used for heating of buildings and/or hot tap water supply in the residential and/or commercial sector, but not for industrial processes;
	As per Feasibility Study Report, only the residential and commercial buildings were supplied by the fossil fuel heat-only boilers used in the baseline. No industrial processes were involved.

	(f) The use of GHG emitting refrigerants is not permitted under this methodology.
	As per Flow Chart of the Feasibility Study Report, the project is a closed circulating cycle and no GHG emitting refrigerants is used. 

	In addition, the applicability conditions included in the tools referred to below apply.
	Justification for the choice of the selected tools are shown in the following tables.



	Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0)

	The tool is applicable to all types of proposed project activities. However, in some cases, methodologies referring to this tool may require adjustments or additional explanations as per the guidance in the respective methodologies. This could include, inter alia, a listing of relevant alternative scenarios that should be considered in Step 1, any relevant types of barriers other than those presented in this tool and guidance on how common practice should be established.
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of residential buildings and commercial buildings in Taishan village. Alternative scenarios, barrier analysis, investment analysis and common practice analysis will be carried out based on Tool 02. Refer to section B.4 and B.5 of the PDD for more details.



	Tool 05 Baseline, project and/or leakage emissions from electricity consumption and monitoring of electricity generation (Version 03.0)

	If emissions are calculated for electricity consumption, the tool is only applicable if one out of the following three scenarios applies to the sources of electricity consumption:
(a) Scenario A: Electricity consumption from the grid. The electricity is purchased from the grid only, and either no captive power plant(s) is/are installed at the site of electricity consumption or, if any captive power plant exists on site, it is either not operating or it is not physically able to provide electricity to the electricity consumer;
(b) Scenario B: Electricity consumption from (an) off-grid fossil fuel fired captive power plant(s). One or more fossil fuel fired captive power plants are installed at the site of the electricity consumer and supply the consumer with electricity. The captive power plant(s) is/are not connected to the electricity grid; or
(c) Scenario C: Electricity consumption from the grid and (a) fossil fuel fired captive power plant(s). One or more fossil fuel fired captive power plants operate at the site of the electricity consumer. The captive power plant(s) can provide electricity to the electricity consumer. The captive power plant(s) is/are also connected to the electricity grid. Hence, the electricity consumer can be provided with electricity from the captive power plant(s) and the grid.
	The project activity will use electricity from grid (the Project is connected to the Centre China Power Grid (CCPG)), which falls under scenario A of Tool 05 (Version 03.0). Electricity bill and invoice with the power grid company will be provided as evidence. 

	This tool can be referred to in methodologies to provide procedures to monitor amount of electricity generated in the project scenario, only if one out of the following three project scenarios applies to the recipient of the electricity generated:
(a) Scenario I: Electricity is supplied to the grid;
(b) Scenario II: Electricity is supplied to consumers/electricity consuming facilities; or
(c) Scenario III: Electricity is supplied to the grid and consumers/electricity consuming facilities.
	This methodological tool is applied for calculating for emission by electricity consumption in project activity. So, this criterion is not applicable.

	This tool is not applicable in cases where captive renewable power generation technologies are installed to provide electricity in the project activity, in the baseline scenario or to sources of leakage. The tool only accounts for CO2 emissions.
	The project will install geothermal based space heating system to displace fossil fuel consumption. No captive renewable power generation technologies will be installed to provide electricity in the project activity. Tool 05 is used for calculating project emissions of CO2. This criterion is not applicable.



	Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0)

	This tool may be applied to estimate the OM, BM and/or CM when calculating baseline emissions for a project activity that substitutes grid electricity that is where a project activity supplies electricity to a grid or a project activity that results in savings of electricity that would have been provided by the grid (e.g. demand-side energy efficiency projects).
	The project will install geothermal based space heating system, which will result in saving of electricity that would have been provided by the grid.

	Under this tool, the emission factor for the project electricity system can be calculated either for grid power plants only or, as an option, can include off-grid power plants. In the latter case, two sub-options under the step 2 of the tool are available to the project participants, i.e. option IIa and option IIb. If option IIa is chosen, the conditions specified in “Appendix 1: Procedures related to off-grid power generation” should be met. Namely, the total capacity of off-grid power plants (in MW) should be at least 10 per cent of the total capacity of grid power plants in the electricity system; or the total electricity generation by off-grid power plants (in MWh) should be at least 10 per cent of the total electricity generation by grid power plants in the electricity system; and that factors which negatively affect the reliability and stability of the grid are primarily due to constraints in generation and not to other aspects such as transmission capacity.
	The project activity will use electricity from Centre China Power Grid (CCPG) only. Electricity bill and invoice with the power grid company will be provided as evidence.

	In case of CDM projects the tool is not applicable if the project electricity system is located partially or totally in an Annex I country.
	The project electricity system is located totally in Henan Province of China, which is not an Annex I country.

	Under this tool, the value applied to the CO2 emission factor of biofuels is zero.
	The project activity will use electricity from Centre China Power Grid (CCPG) only. CCPG is dominated by coal-fired power generation. No biofuels will be used in the project activity. This criterion is not applicable.



	Tool 24 Common practice (Version 03.1)

	This methodological tool is applicable to project activities that apply the methodological tool “Tool for the demonstration and assessment of additionality”, the methodological tool “Combined tool to identify the baseline scenario and demonstrate additionality”, or baseline and monitoring methodologies that use the common practice test for the demonstration of additionality.
	The project applies the methodological tool “Combined tool to identify the baseline scenario and demonstrate additionality” for the demonstration of additionality.

	In case the applied approved baseline and monitoring methodology defines approaches for the conduction of the common practice test that are different from those described in this methodological tool, the requirements contained in the methodology shall prevail.
	It is consistent of Tool 24 (Version 03.1) and AM0072 (Version 03.0) on approaches for the conduction of the common practice test.



B.3. Project boundary
>>
As per AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0), the spatial extent of the project boundary includes:

(a) The site of geothermal heat extraction including, geothermal wells, re-injection wells, pumps, geothermal water storage tanks etc.;
The project includes 11 production wells, 11 re-injection wells, 6 primary networks and the auxiliary facilities as shown in Figure 3.

(b) Centralized heating systems, including pipes, stations, sub-stations and buildings that are or will be connected to the geothermal heating system;
The project includes 6 substations, 6 secondary networks, residential and commercial buildings in 4 sub-areas and the auxiliary facilities as shown in Figure 3.

(c) Decentralized heating equipments, including fossil fuel fired stoves etc.
The floor radiation system was installed in buildings connected to the substations. There is no decentralized heating equipment involved in the project boundary.

Figure 3 shows the project boundary in which the geothermal based space heating system is operated. Ground water extracted from geothermal production well j is pumped and transmitted, through primary heating network, to substation k where water at the downstream side of substation k will receive heat through heat exchangers and be subsequently supplied to end-users of construction type m through secondary heating network. Substation k (heat exchanger) is the primary point of measurement for monitoring parameters. The geothermal water returned from the exchanger will be re-injected into the re-injection well.



Figure 3 Project Boundary

The greenhouse gases included or excluded from the project boundary are summarized in Table 4 below.

Table 4 Emission Sources Included in or Excluded from the Project Boundary
	Source
	GHGs
	Included?
	Justification/Explanation

	Baseline scenario
	Fossil fuel used for space heating
	CO2
	Yes
	Main emission source

	
	
	CH4
	No
	Minor source. Neglected for simplicity and conservativeness.

	
	
	N2O
	No
	Minor source. Neglected for simplicity and conservativeness.

	Project scenario
	Electricity used for geothermal extraction /operations
	CO2
	Yes
	Significant emission source

	
	
	CH4
	No
	Minor source

	
	
	N2O
	No
	Minor source

	
	Fuel used for geothermal extraction /operations
	CO2
	No
	No fuel is used for geothermal extraction/operation.

	
	
	CH4
	No
	Minor source

	
	
	N2O
	No
	Minor source

	
	Fugitive emissions from geothermal resource extraction
	CO2
	No
	No fugitive emissions will be considered by the project as the low-temperature geothermal system is designed to operate by extracting geothermal water at approximately 75°C.

	
	
	CH4
	No
	Minor source

	
	
	N2O
	No
	Minor source



B.4. Establishment and description of baseline scenario
>>
As per section 5.2 of AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0), the most plausible baseline scenario shall be determined through the use of Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0) by the application of the following steps:

Step 1 Identification of alternative scenarios
Step 1a: Define alternative scenarios to the proposed project activity
The identification of alternative baseline scenario should include all realistic and credible alternatives to the project activity that are consistent with current laws and regulations of the host country and that provide output or service (i.e. heat supply) with comparable quality as the proposed project activity. To identifying relevant alternative scenarios, provide an overview of other technologies or practices used for generation of heat that have been implemented prior to the start of the project activity or are currently underway in the relevant geographical area. The realistic and credible alternative(s) for the implementation of a new geothermal facility may include:
	No.
	Alternative scenarios
	Pre-screening
	Conclusion

	1
	(a) Implementation of the project activity without the benefits of GS.
	This is a realistic and credible alternative scenario.
	Included

	2
	(b) Introduction of a new integrated district heating system(s) connected by a new primary network:

	
	(i) Introduction of a district heating system;
	There is no power plant in Taishan village, so the integrated district heating system will not be available for the project. Besides, there is no centralized district heating system in Taishan village. Heat supply is mainly from coal-fired boilers to several nearby buildings.
	Excluded

	
	(ii) The replacement of the heat-only boilers in the existing network(s) by new heat-only boilers.
	All the residential and commercial buildings of the 4 sub-areas were newly constructed. There are no existing networks.
	Excluded

	3
	Continued operation or rehabilitation of an existing [isolated] district heating network(s) or establishment of a new [isolated] district heating network(s). Such [isolated] district heating network(s) employ the following technologies:

	
	(i) Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network;
	As per Research on Heating in Winter of Taishan Village published by Xinzheng Housing and Urban-Rural Development Bureau, it is normal practice in Taishan village for new buildings.
	Included

	
	(ii) Natural gas fired boilers in boiler houses, supplying several buildings through a heat distribution network;
	Sufficiently supply of natural gas can't be guaranteed in Henan Province and the current natural gas network cannot cover most of the rural area[footnoteRef:8].  [8:  http://www.bulletin.cas.cn/publish_article/2020/9/20200914.pdf ] 

	Excluded

	
	(iii) Oil fired boilers in boiler houses, supplying several buildings through a heat distribution network;
	The cost of using an oil-fired boiler is twice that of a gas fired boiler to produce the same amount of heat. In addition, the transportation and storage of oil is dangerous and more prone to accidents. It is not recommended in China[footnoteRef:9]. [9:  http://rq.reenry.com/xinwenzixun/xingyedongtai/616.html ] 

	Excluded

	
	(iv) Decentralized cogeneration plants;
	There is no power station in Taishan village. Small decentralized cogeneration plants are prohibited by Chinese government[footnoteRef:10]. [10:  http://www.gov.cn/gongbao/content/2016/content_5092473.htm ] 

	Excluded

	
	(v) Renewable energy sources, such as biomass or solar thermal collectors, connected to a heat distribution network.
	Due to the limit on biomass reserves and technique level, renewable energy sources, such as biomass energy, wind energy, and solar energy, are not stable for space heating. Renewable energy can only be used as supplementary energy sources in long term in Henan Province[footnoteRef:11]. [11:  http://222.143.52.128/zcfg/1451.jhtml ] 

	Excluded

	4
	(d) Continued use or introduction of individual heat supply solutions:

	
	(i) Coal fired boilers for individual buildings;
	As per Three-year Action Plan to Win the Blue Sky Defense War[footnoteRef:12], coal fired boilers for individual buildings should be eliminated gradually. New coal fired boilers built for individual buildings are forbidden by local government. [12:  http://www.gov.cn/zhengce/content/2018-07/03/content_5303158.htm ] 

	Excluded

	
	(ii) Coal fired stoves for individual apartments;
	It’s dangerous to use coal fired stoves inside the apartments due to carbon monoxide poisoning. Carbon monoxide poisoning incidents have occurred in many places[footnoteRef:13], it sounds the alarm on safety of home heating in winter. [13:  http://www.xinhuanet.com/legal/2019-01/09/c_1210034051.htm ] 

	Excluded

	
	(iii) Natural gas fired boilers for individual buildings;
	As illustration of 3 (ii) above, sufficiently supply of natural gas can't be guaranteed in Henan Province and the current natural gas network cannot cover most of the rural area. Besides, some shortcomings cannot be neglected of the natural gas fired boilers, such as a short service life, a certain potential of safety hazard, a certain impact on air quality, and certain expenses for maintenance and equipment depreciation[footnoteRef:14].  [14:  Guozhong Zheng, Wentao Bu. Review of Heating Methods for Rural Houses in China. Energies 11(12):3402. December 2018. https://www.researchgate.net/publication/329410501_Review_of_Heating_Methods_for_Rural_Houses_in_China ] 

	Excluded

	
	(iv) Natural gas fired stoves for individual apartments;
	The price of natural gas is expensive and is increasing. The price for second ladder (monthly consumption of more than 50m3) is 2.93 RMB/m3 before August 2018[footnoteRef:15] and 3.35 RMB/m3 after January 2020[footnoteRef:16]. The natural gas consumption throughout the entire heating season shall be more than 1,000 m3/apartment and the total costs are almost 3,350 RMB after January 2020, which is too expensive to be afforded by many residents. [15:  https://4g.dahe.cn/news/20180724349019 ]  [16:  https://www.xyj321.com/zx/127988.html ] 

	Excluded

	
	(v) Oil fired boilers for individual buildings;
	Oil-fired boilers generally use light oil and heavy oil as fuel, in which diesel oil is most used. The hourly fuel cost of a one-ton diesel boiler is about 382.8 RMB, which is nearly two times than that of natural gas fired boilers[footnoteRef:17].  [17:  https://www.guolujiage.cn/news/news1/512.html ] 

	Excluded

	
	(vi) Oil fired stoves for individual apartments;
	Oil fired stoves are mainly used in the industrial field. It is not yet completely mature for using in apartments[footnoteRef:18]. [18:  https://www.sohu.com/a/355884111_99999190 ] 

	Excluded

	
	(vii) Electricity (e.g. off-peak storage heating);
	Electricity-based heating technologies are more costly and thus not comparable with other alternatives in terms of cost-effectiveness. The operating costs of electricity boilers are about four times than that of coal-fired boilers[footnoteRef:19]. [19:  https://www.zzboiler.com/baike/explanation/3750.html ] 

	Excluded

	
	(viii) Individual heating devises using renewable energy sources, e.g. solar thermal collectors;
	Due to the low solar energy density, a larger collection area is required to meet the heating demands. Generally, there are air and water two kinds of heating media. The efficiency of the air heating solar system is low and the water heating solar system is easy to ruin by freezing. There is no stable individual space heating devices using solar thermal collectors[footnoteRef:20]. [20:  https://www.ixueshu.com/h5/document/10a911bfed7419ce82f3a2eb1bb17fed318947a18e7f9386.html ] 

	Excluded

	
	(ix) Individual heating devises using non-renewable biomass.
	As illustration of 3 (v) above, there is no sufficient biomass in the project area. Technical barriers for the commercialization of household biomass heating devices are still existing.
	Excluded



There is no existing geothermal based heat supply system, so it is not necessary to analysis the options for expansion of a geothermal heat supply system.

In summary, the remaining realistic and credible alternative scenarios for the geothermal heating system are:
1 (a) Implementation of the project activity without the benefits of GS;and
3 (i) Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network.

Step 1b: Consistency with mandatory laws and regulations
The above options are all considered to follow all mandatory applicable legal and regulatory requirements. The outcome of Step 1b is unchanged from Step 1a.

Step 2: Barrier analysis
There are no technology barriers, acceptability barriers and financial barriers that may prevent these two alternative scenarios to occur. As per Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0), go to Step 3 investment analysis.

Step 3: Investment analysis
The comparison of economic attractiveness is carried out by applying Step 3 Investment analysis of Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0). The compared alternatives are: 1 (a) the proposed project activity undertaken without being registered as a GS project; and 3 (i) coal fired boilers in the boiler houses, supplying several buildings through a small heat distribution network.

The levelized cost of heat (LCOH, RMB/GJ) will be used as a financial indicator in the investment analysis for all alternatives. The formula applied to calculate the levelized cost of provided heat is the following[footnoteRef:21]: [21:  https://en.wikipedia.org/wiki/Levelized_cost_of_energy ] 


LCOH=                                                            (1)
Where:
	LCOH
	Levelized cost of heat (RMB/GJ)

	It
	Investment expenditures in the year t

	Mt
	Operation and maintenance cost in the year t

	Ft
	Fuel expenditures in the year t

	Ht
	Total heat supplied to the buildings in the year t

	r
	Discount rate



Inputs to the financial analysis
The parameters required in calculating LCOH for the two remaining alternatives after step 2 are listed in Table 5 below.

Table 5 Key Inputs to Calculate LCOH
	Item
	Value

	
	Proposed project
	Alternative baseline

	Investment expenditures (10,000 RMB)
	24,524.40
	5,150.85

	O&M Cost (10,000 RMB/year)
	1,561.10
	1,574.96

	Fuel expenditure (10,000 RMB/year)
	0
	1,053.35

	Residual value (10,000 RMB)
	735.73
	154.53

	Annual heat supply (GJ)
	1,446,869.64
	1,446,869.64

	Discount rate[footnoteRef:22] [22:  Economic Evaluation Method and Parameter of Construction Projects version 03] 

	8%
	8%

	Project lifetime
	15 years
	15 years



The levelized cost of provided heat for the proposed project and the plausible baseline scenarios are calculated respectively, and the results are in Table 6 below.

Table 6 Calculated Results of LCOH
	Parameter
	Proposed project (1 (a))
	Alternative baseline (3 (i))

	LCOH (RMB/GJ)
	32.23
	22.67



As indicated in Table 6, the levelized cost of alternative 3 (i) is the lowest. To further demonstrate that the financial attractiveness of these scenarios are robust to reasonable variations in the critical assumptions, a sensitivity analysis is performed. 
Sensitivity analysis
A sensitivity analysis of +/- 10% on the following parameters was conducted:
a. Investment expenditures;
b. O&M costs; and
c. Total heat supply.

Table 7 Sensitivity Analysis of LCOH on Investment Expenditures (Unit: RMB/GJ)
	Item
	-10%
	-5%
	0%
	5%
	10%
	Critical point

	Proposed project (1 (a))
	30.09
	31.16
	32.23
	33.31
	34.38
	-44.62%

	Alternative baseline (3 (i))
	21.81
	22.23
	22.67
	23.13
	23.62
	




Figure 4 Sensitivity Analysis (Investment expenditures)

According to Table 6, scenario 3 (i) is the most economical attractive alternative. When the investment expenditure decreases 44.62%, the project becomes economical attractive. The price index of investment in fixed asset for Henan Province increased from 96.9 in 2015 to 101.1 in 2019 (increased 4.3%)[footnoteRef:23]. Therefore, it is not likely to implement the project activity with the investment expenditure reducing by 44.62%. [23:  http://calendar.hexun.com/area/dqzb_410000_B1540000.shtml ] 


Table 8 Sensitivity Analysis of LCOH on O&M Costs (Unit: RMB/GJ)
	Item
	-10%
	-5%
	0%
	5%
	10%
	Critical point

	Proposed project (1 (a))
	31.16
	31.70 
	32.23 
	32.77
	33.31
	-88.61%

	Alternative baseline (3 (i))
	21.29 
	21.96 
	22.67 
	23.42 
	24.2
	




Figure 5 Sensitivity Analysis (O&M Costs)

When the O&M expenditure decrease by 88.61%, the project activity becomes more financial attractive than the scenario 3 (i). The O&M costs mainly consist of salary for the employees, management fee etc. The average salary keeps increasing by about 9.8% annually during the past five years[footnoteRef:24], it is not likely to decrease the O&M cost by 88.61%. [24:  http://www.gszybw.com/gs/shuju/henan/9318.html ] 


Table 9 Sensitivity Analysis of LCOH on Total Heat Supply (Unit: RMB/GJ)
	Item
	-10%
	-5%
	0%
	5%
	10%
	Critical point

	Proposed project (1 (a))
	35.82
	33.92
	32.23 
	30.7
	29.3
	42.22%

	Alternative baseline (3 (i))
	23.98 
	23.29
	22.67 
	22.11
	21.60 
	




Figure 6 Sensitivity Analysis (Total Heat Supply)

When the total heat supply increased by 42.22%, the proposed project becomes financially attractive than alternative 3 (i). However, from the Feasibility Study Report of the project, the capacity load of the geothermal system is fixed, and the heating supply areas are also fixed. There is no possible for the project geothermal system to supply 42.22% more than its installed capacity. The increase in total heat supply by 42.22% is unrealistic.

The sensitivity analysis further confirms that construction of alternative 3 (i) is the most economically attractive option. Compared with the proposed project activity under taken without being registered as a GS project activity, continued operation of coal fired boilers in boiler houses, supplying several building through a small heat distribution network is the lowest cost option and is selected as the most economically attractive alternative.

According to the levelized cost of provided heat, alternative 3 (i) is the most economically attractive option Furthermore, the sensitivity analysis is conclusive and confirms the result of the investment comparison analysis.

Therefore, the lowest levelized cost of provided heat (alternative 3 (i)) is considered as the baseline scenario.

B.5. Demonstration of additionality
Additionality for the project activity is demonstrated using Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0). Step 1-3 were already done in section B.4 of this PDD for selection of alternative 1 (a) and 3 (i).
B.5.1 Prior Consideration 
>>
The project proponent has completed an investment analysis in the project proposal, which considered the expected carbon revenue. In order to gain the expected carbon revenue, the project owner made a reasonable sales plan. During the business management meeting conducted on 25/08/2020, the project proponent determined to apply for Gold Standard certification of this project. Key events of the project are shown in the following table.

Table 10 Milestone of the Project
	Time
	Milestone

	05/03/2020
	Completion of Feasibility Study Report (Including prior consideration of carbon revenue).

	20/04/2020
	Online board meeting regarding to the project implementation with Gold Standard. Due to COVID-19, the GS stakeholder consultation meeting was postponed.

	15/05/2020
	Start date of the project (the date on signing the geothermal well drilling contract).

	05/09/2020
	Training for the employees

	01/11/2020
	Start date of heating supply in winter 2020

	10/05/2021
	Stakeholder consultation meeting.



B.5.2 Ongoing Financial Need
>>
Investment analysis has been conducted in section B.4. As per Tool 24 Common practice (Version 03.1), Step 4 common practice analysis will be conducted as follows:

Step 4 Common practice analysis
Step 1: calculate applicable capacity or output range as +/-50% of the total design capacity or output of the proposed project activity.
As above, power projects with the installed capacity between 58.42 MW-175.26 MW are included in the range of similar projects.

Step 2: identify similar projects (both CDM and non-CDM) which fulfil all of the following conditions:

(a) The projects are located in the applicable geographical area;
Henan Province is selected as the applicable geographical area for the common practice, and the reasons are detailed as follows:

· Due to the differences of economic development level, population size, industrial structure, fundamental infrastructure, strategic planning etc, the investment environment of each province in China varies widely. All of these factors can affect the final investment decision;
· The unique geological conditions in Henan Province results in the different natural resources, such as geothermal resource, compared to the other provinces in north China that must supply space heating service in winter time;
· Finally, many key economic factors of power generation projects vary from province to province, including the tariff rates, the cost of labor and services, and the types of loan that can be obtained. These all vary between provinces.

In summary, the space heating projects within the same province are selected for the common practice analysis.

(b) The projects apply the same measure as the proposed project activity;
Geothermal based space heating system should be used. 

(c) The projects use the same energy source/fuel and feedstock as the proposed project activity, if a technology switch measure is implemented by the proposed project activity;
Geothermal energy should be used in cascade levels. The heat exchanger medium can be water or air. 

Besides, the following conditions should also be fulfilled:
(d) The plants in which the projects are implemented produce goods or services with comparable quality, properties and applications areas (e.g. clinker) as the proposed project plant;
(e) The capacity or output of the projects is within the applicable capacity or output range calculated in Step 1;
(f) The projects started commercial operation before the project design document is published for global stakeholder consultation or before the start date of proposed project activity, whichever is earlier for the proposed project activity.

In Henan province, all plants that deliver the same output or capacity as calculated in step 1 (range of 58.42 MW-175.26 MW), as the proposed project activity and have started commercial operation before the start date of the project (15/05/2020), the number is Nall. 

Nall=Nnon-renewable+Nother-renewable+Ndiff geothermal+Nsimilar geothermal

Where:
	Nnon-renewable
	=
	Heating supply projects which apply the non-renewable sources such as fuel

	Nother-renewable
	=
	Heating supply projects which apply the renewable sources excluding geothermal source

	Ndiff geothermal
	=
	Geothermal heating supply projects which apply different technology from the proposed project

	Nsimilar geothermal
	=
	Geothermal heating supply projects which apply similiar technology as the proposed project



Nnon-renewable, Nother-renewable, Ndiff geothermal and Nsimilar geothermal should exclude the projects in Henan province with the capacity range of 58.42 MW-175.26 MW and with the start date of commercial operation before the project start date of 15/05/2020.

Nnon-renewable and Nother-renewable are different technologies due to the difference of their energy source.

Therefore, Ndiff=Nnon-renewable+Nother-renewable+Ndiff geothermal

Where:
	Ndiff
	=
	The number of technologies applied that are different to proposed project activity



As per Research on Heating in Winter of Taishan village published by Xinzheng Housing and Urban-Rural Development Bureau, Nsimilar geothermal=0.

To assume Ndiff=n, Nall= Nsimilar geothermal+Ndiff=0+n=n.

Step 3: within the projects identified in Step 2, identify those that are neither registered CDM project activities, project activities submitted for registration, nor project activities undergoing validation. Note their number Nall.
As analyzed in Step 2, Ndiff=n.

Step 4: within similar projects identified in Step 3, identify those that apply technologies that are different to the technology applied in the proposed project activity. Note their number Ndiff.
In summary, Nall=Ndiff=n. 

Step 5: calculate factor F=1-Ndiff/Nall representing the share of similar projects (penetration rate of the measure/technology) using a measure/technology similar to the measure/technology used in the proposed project activity that deliver the same output or capacity as the proposed project activity.
F=1-Ndiff/Nall=1-n/n=0<0.2
Nall-Ndiff=n-n=0<3

As per paragraph 18 of Tool 24 Common practice (Version 03.1), the proposed project activity is not a “common practice” within a sector in the applicable geographical area. As per paragraph 40 of Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0), the project activity is additional.

B.6. Sustainable Development Goals (SDG) outcomes
Relevant Target/Indicator for each of the three SDGs
	Sustainable Development 
Goals Targeted
	Most relevant 
SDG Target
	SDG Impact

	
	
	
Indicator (Proposed or SDG Indicator)

	13 Climate Action 
	Target 13.3 Improve education, awareness-raising and human and institutional capacity on climate change mitigation, adaptation, impact reduction and early warning

The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings (off grid solutions for targeted users and/or applications) in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating. Besides, the project will provide an opportunity for local residents to learn and raise awareness on climate change and mitigation measures on the stakeholder consultation fiscal meeting.
	13.3.2 Number of countries that have communicated the strengthening of institutional, systemic and individual capacity-building to implement adaptation, mitigation and technology transfer, and development actions

Project Monitoring Indicator: GHG emission reductions

	8 Decent Work and Economic Growth
	Target 8.5 By 2030, achieve full and productive employment and decent work for all women and men, including for young people and persons with disabilities, and equal pay for work of equal value

The project activity will provide job opportunities for all locals during project implementation and monitoring activities irrespective of gender or any other status. Equal pay for work of equal value will be made to both men and women.
	8.5.2 Unemployment rate, by sex, age and persons with disabilities

Project Monitoring Indicator:
1) Number of males and females employed by the project;
2) Average monthly salary.

	7 Affordable and Clean Energy
	Target 7.2 By 2030, increase substantially the share of renewable energy in the global energy mix

The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings (off grid solutions for targeted users and/or applications) in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. The local residents can have access to and rely on renewable energy.
	7.2.1 Renewable energy share in the total final energy consumption 

Project Monitoring Indicator: Net heating area for construction type m (Am).



B.6.1 Explanation of methodological choices/approaches for estimating the SDG Impact
>>
	SDG contribution and project monitoring indicator
	Project monitoring indicator
	Baseline outcome
	Project outcome

	SDG 7 Affordable and Clean Energy 
	Net heating area for construction type m (Am)
	In baseline scenario, no geothermal heating system was used. Therefore, the baseline outcome is 0.
	For ex ante estimation, Net heating area for construction type m (Am) was based on Feasibility Study Report of the project. The actual data of Am may also be available from heating supply contracts. The data shall be cross-checked with local development plan and operational data of the project geothermal heating system.

The net benefit of SDG3 = Project outcome of SDG3- Baseline outcome of SDG3

	[bookmark: _Hlk68772532]SDG 8 Decent Work and Economic Growth
	1) Number of males and females employed by the project.
	In baseline situation, no new job created. Therefore, the baseline outcome is 0.
	In project situation, the number of jobs created for males and females will be recorded. Source of data is record keeping book and it will be cross checked by the labor contracts.

Net benefit of SDG8=Project outcome of SDG8 – Baseline outcome of SDG8

	
	2) Average monthly salary.
	In baseline situation, no new job created. Therefore, the baseline outcome is 0.
	The average monthly salary will be determined by the record keeping book and cross checked by the salary slips. 

Net benefit of SDG8=Project outcome of SDG8 – Baseline outcome of SDG8

	SDG 13 Climate Action
	GHG emission reductions
	AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0) provides specific calculation methods for baseline, project and leakage emissions as well as monitoring plan. The GHG emission reductions can be calculated as follows.



Baseline emissions
As per section B.4 of this PDD, the project reduces CO2 emissions by the use of geothermal heat to replace heat generated from the coal-fired isolated district heating system. As per paragraph 39 of the applied methodology, there are three possibilities for the baseline as follows:

(a) Baseline scenario is identified as a fossil fuel based centralized heat supply system, different than cogeneration, using a single decentralized heat supply fossil fuel technology;
(b) The baseline scenario, is a fossil fuel based decentralized heat supply system with multiple technologies (of type i), the baseline emissions are specified as the summation over the technology suffix i;
(c) The baseline scenario is identified as a combination of the two following alternatives:
(i) Fossil fuel based centralized heat supply systems, different than cogeneration, using a single decentralized heat supply fossil fuel technology (as described in baseline scenario a above); and
(ii) Existing geothermal centralized heat supply systems.

[bookmark: _Hlk68789546]For the proposed project, the baseline scenario is the establishment of new isolated district heating networks using isolated coal-fired boilers in boiler houses. Therefore, it falls into (a) of the above categories, and the baseline emissions BEy in a year y are calculated as:

                                                                               (2)

Where:
	BEy
	=
	The baseline emissions from heat displaced by the project activity during the year y (t CO2e/yr).

	EFCO2,i
	=
	The CO2 emission factor per unit of energy of the fuel of technology i that would have been used in the baseline heating technology in (t CO2/TJ). Where several fuel types are used in the boiler, use the fuel type with the lowest CO2 emission factor.

	ηBL,i
	=
	The net thermal efficiency of the heating technology i using fossil fuel that would have been used in the absence of the project activity.

	HSBLi,y
	=
	The net output of heat generated by the baseline heat supply system using the technology i measured at the end point of the heat facility, during the year y (TJ/yr).


Relationship between the baseline scenario and the project activity
The relationship between the baseline scenario and the project activity that the heat demand at the end-use points is the same. For project activities that involve new heating systems:

                                                                                    (3)

Where:
	HSy
	=
	Net quantity of heat supplied by the geothermal heat resource(s) in the project activity, during the year y (TJ/yr).

	LossPJy
	=
	The net distribution losses of the geothermal heat supply system during the year y (TJ/yr).

	LossBLy
	=
	The net distribution losses of the heat supply system, in the absence of project activity, during the year y (TJ/yr).



Procedure to determine the heat generated by technology i (HSBLi,y)

HSBLi,y=wi(HSy-LossPJy+LossBLy)                                                                          (4)

Where:
	HSBLi,y
	=
	The net output of heat generated by the baseline heat supply system using the technology i measured at the end point of the heat facility, during the year y (TJ/yr).

	wi
	=
	Assign weights for heat generated by technology i. As per section B.4 of this PDD, the baseline scenario of the project is 3(i) “Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network”. Only one technology will be used. According to Research on Heating in Winter of Taishan village published by Xinzheng Housing and Urban-Rural Development Bureau, all the heating in winter of residential and commercial buildings were supplied by coal fired boilers. As per paragraph 51(a)(ii) option 2 Assign weights based on available historical records of AM0072 (Version 03.0), wi is equal to 1.

	HSy
	=
	Net quantity of heat supplied by the geothermal heat resource(s) in the project activity, during the year y (TJ/yr).

	LossPJy
	=
	The net distribution losses of the geothermal heat supply system during the year y (TJ/yr).

	LossBLy
	=
	The net distribution losses of the heat supply system, in the absence of project activity, during the year y (TJ/yr).



The parameters used for calculating baseline emissions can be grouped as ex ante measurement and ex post measurement categories.

Ex ante measurement parameters
(a) ηBL,i;
(b) EFCO2,i;
(c) LossBLy.

Ex post measurement parameters
(a) HSy;
(b) LossPJy.

Step 1: Determine the baseline ex ante parameters of the project
Sub-step 1.a: For each identified technology i, efficiency of the baseline units shall be determined by adopting one of the following criteria:

The net thermal efficiency of the fossil fuel technology i (ηBL,i) remains fixed for the duration of the crediting period.

Project participants will determine ηBL,i based on historical data of fuel consumption and output energy. In the case that actual baseline data for a boiler at the project activity site is not available, the following data can be used (from highest to lowest priority):

(a) Actual measurements of thermal efficiency and adjusted for conservativeness (project participants shall select (and justify) the appropriate conservativeness factor from the Table 3 below). Methods from recognized international standards shall be used to determine thermal efficiency, and uncertainty estimated (as directed in the standard). This uncertainty level shall be used to select the appropriate conservativeness factor from the table. For example, an uncertainty of 40 per cent would mean that the project participant must multiply the baseline thermal efficiency by 1.12;
The boilers do not actually exist but would only exist in the assumed baseline scenario. This option is not applicable.

(b) A conservative thermal efficiency based on other boilers in the region, which are similar to that of the boiler on the project activity site (in terms of age, technology, capacity, etc.). This shall be justified using data and/or published reports. The uncertainty level in this case will be assumed to be greater than 100 per cent unless based on assessment of the above data/information an independent expert justifies a lower level of uncertainty. The DOE is to check the credentials of the independent expert at the time of validation and also verify that there is no conflict of interest.
Other boilers used by the buildings in Taishan village were old boilers but the boilers used in the baseline of the proposed project would be new boilers. The efficiency of old boiler is lower than the efficiency of new boiler. Thus, it is not reasonable to use the measured efficiency (low value) of old boiler instead of the efficiency (high) of new boiler in the calculation of the baseline emission, which is not conservative. This option is not applicable.

(c) The highest efficiency value provided by two or more manufacturers for units with similar specifications;
Three manufacturers of coal-fired boiler were checked, and the efficiencies of their products were from 79% to 85%[footnoteRef:25]. Thus, the highest efficiency value provided by the three manufacturers is 85%. [25:  Zozen Boilers 79%. https://www.zhongzhengguolu.cn/product/DZL-ran-mei-zheng-qi.html, Fengcheng Energy Equipment Factory 80%. https://www.nyglrq.com/CWNGreshuiguolu/270.html, Henan Hengxin Boiler Manufacturing Co., Ltd 85%. http://hxglzz.com/3g/show.asp?m=1&d=3439 .] 


(d) Use the default values from Table 4 of AM0072 (Version 03.0)
As per Table 4 Default baseline efficiency for different boilers of AM0072 (Version 03.0), the highest value of 85% for new coal-fired boiler is applicable for the proposed project.

In summary, the efficiency of 85% is applied for the proposed project.

Sub-step 1.b: Fossil fuel emission factors for each identified technology i, shall be determined using the following guidelines for data sources
As per Table 5 Data source for fossil fuel emission factors for each identified technology of AM0072 (Version 03.0), Data source (a) and (b) are unavailable. As discussed in section B.4 of the PDD, the boilers are not actually existing and there is no fuel supplier for the baseline coal-fired boilers. Data source (c) can only be used for liquid fuels. Therefore, data source (d) IPCC default values (87.3 tCO2/TJ for coking coal) at the lower limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter 1 of Vol.2 (Energy) of 2006 IPCC Guidelines on National GHG Inventories.

Sub-step 1.c: Baseline Losses (LossBLi,y) for each identified technology i shall be determined using the following guidelines
Option 1 A conservative value of 0% of loss is used as historic information is not available.

Step 2: Determine the baseline ex post parameters of the project
Sub-step 2.a: Estimate net quantity of heat supplied by the geothermal heat resource in the project activity
The net quantity of heat supplied by the project activity is estimated based on the heat provided by the geothermal well. It considers flow rates, temperature and usage time for each geothermal well to be considered by the project activity.

HSy=min{HCAP,HSy,estimated}                                                                                     (5)

HSy,estimated can be determined by the use of the flow and temperature of water supplied by the substation heat exchanger k to the demand side space heating.

                                                                               (6)
Where:
	HSy,estimated
	=
	Estimated quantity of heat supplied by the geothermal heat resource(s) in the project activity, during the year y (TJ)

	Qj,d,y
	=
	Heat supplied at the downstream of heat exchanger (upstream of which is connected with water supply from the geothermal well j) (GW). It can be calculated as formula (7).

	Tj
	=
	Number of hours per year heat utilization at well j. 

	CF
	=
	Conversion factor from GWh to TJ (3.6).



                                                                                        (7)

Where:
	FRj,d,y
	=
	Average flow rate at the downstream of heat exchanger (upstream of which is connected with water supply from the geothermal well j) in year y (kg/hr). 

	
	=
	Heat supplied at the downstream of heat exchanger (upstream of which is connected with water supply from the geothermal well j) (GW). 



To ensure that the geothermal well is providing the required amount of energy a cap is
defined. The basis to define the cap is from the space heating design, which considers the net heating area, the heating index, the type of construction that will utilize the heat and the time used throughout the year for each construction type. 

                                                                (8)

Where:
	HCAP
	=
	The net quantity of heat supplied by the geothermal heat resource(s) in the project activity, during the year y (TJ).

	Am
	=
	Net heating area for construction type m (m2).

	HIm
	=
	Heating index for construction type m (GW/m2).

	Tj
	=
	Number of hours per year heat utilization at well j.

	CF
	=
	Conversion factor from GWh to TJ (3.6).

	LossPJy
	=
	Heat distribution losses from substation k to space heating areas (To be determined in Sub-step 2.b).

	Hff
	=
	Heat supplied by fossil fuel boiler, in case a boiler is used to meet the heat demand of network.



Sub-step 2.b: Project emissions losses (LossPJy)
Heat distribution losses will be obtained as the difference between the heat supplied by the geothermal heat source and the aggregated heat demand of the end-use points.

                                                     (9)

Where:
	HDy
	=
	Aggregate space heat demand within the area of supplied heat (TJ).



It is not possible to determine HDy, the heat losses (LossPJy) are determined based on heat losses from pipeline, valves, fittings based on maximum of option (a) 10% design heat losses provided by the engineering specifications of the manufacturer of the heat network. 

                                                           (10)

Step 3: Calculate baseline emissions from heat produced
Baseline emissions from displacement of fossil fuels are calculated as follows:

                                                                              (11)

Project emissions
Project emissions are calculated taking into consideration fugitive carbon dioxide and methane released from geothermal vents (PEFE), electricity consumption from the use the pumps to extract the geothermal water (PEEC) and fossil fuel used to operate the geothermal facility (PEFF).

PEy=PEFE,y+PEEC,y+PEFF,y                                                                                       (12)

Step 1: Calculate project emissions from fugitive emissions resulting from non-condensable gases from the geothermal vents during the year y
The geothermal system of the proposed project is designed to operate by extracting geothermal water at approximately 75°C, which is considered to be a low-temperature system. As per paragraph 84 of AM0072 (Version 03.0), fugitive emissions from low temperature geothermal systems is considered negligible. Therefore, PEFE,y=0 tCO2.

Step 2: Calculate project emissions from additional electricity consumption as a result of the project activity 
Project emissions from electricity consumption (PEEC) used to pump geothermal water and operate the geothermal facility shall be calculated using Tool 05 Baseline, project and/or leakage emissions from electricity consumption and monitoring of electricity generation (Version 03.0). Electricity consumption from each relevant source should be monitored and summed up to ECy.

As per paragraph 16 of Tool 05 (Version 03.0), project emissions from consumption of electricity are calculated based on the quantity of electricity consumed, an emission factor for electricity generation and a factor to account for transmission losses, as follows:

                                                                   (13)

Where:
	PEEC,y
	=
	Project emissions from electricity consumption in year y (t CO2/yr).

	ECPJ,j,y
	=
	Quantity of electricity consumed by the project electricity consumption source j in year y (MWh/yr).

	EFEL,j,y
	=
	Emission factor for electricity generation for source j in year y
(t CO2/MWh).

	TDLj,y
	=
	Average technical transmission and distribution losses for providing electricity to source j in year y.



The electricity consumed by facilities of the geothermal system is sourced from local power grid connected to central China Power Grid (CCPG). Scenario A: Electricity consumption from the grid is applied to the proposed project. For project electricity consumption sources, a default value of 20% is used for TDLj,y.

Determination of the emission factor for electricity generation (EFEL,j,y)
The determination of the emission factor for generation is performed as per Option A1: Calculate the combined margin emission factor of the applicable electricity system using Tool to calculate the emission factor for an electricity system” (Version 07.0). EFEL,j,y=EFgrid,CM,y.

The tool determines the CO2 emission factor for the displacement of electricity generated by power plants in an electricity system, by calculating the “combined margin” emission factor (CM) of the electricity system. The CM is the result of a weighted average of two emission factors pertaining to the electricity system: the “operating margin” (OM) and the “building margin” (BM). The operating margin is the emission factor that refers to the group of existing power plants whose current electricity generation would be affected by the proposed project activity. The build margin is the emission factor that refers to the group of power plants whose construction and future operation would be affected by the proposed project activity. 

EFgrid,CM,y=EFgrid,OM,yωOM+EFgrid,BM,yωBM                                                         (14)

Where:
	EFgrid,OM,y
	=
	Operating margin CO2 emission factor in year y, tCO2/MWh. As per 2019 China regional power grid carbon dioxide baseline emission factor OM calculation instructions published by Ministry of Ecology and Environment of the People’s Republic of China[footnoteRef:26], EFgrid,OM,y=0.8587 tCO2/MWh. [26:  http://www.mee.gov.cn/ywgz/ydqhbh/wsqtkz/202012/W020201229610353816665.pdf ] 


	EFgrid,BM,y
	=
	Building margin CO2 emission factor in year y, tCO2/MWh. As per 2019 China regional power grid carbon dioxide baseline emission factor BM calculation instructions published by Ministry of Ecology and Environment of the People’s Republic of China[footnoteRef:27], EFgrid,BM,y=0.2854 tCO2/MWh. [27:  http://www.mee.gov.cn/ywgz/ydqhbh/wsqtkz/202012/W020201229610354442145.pdf ] 


	ωOM
	=
	Weighting of operating margin emissions factor. As per paragraph 86(b) of Tool 07 (Version 07.0), ωOM=0.5 is used for the 1st crediting period.

	ωBM
	=
	Weighting of build margin emissions factor. As per paragraph 86(b) of Tool 07 (Version 07.0), ωBM=0.5 is used for the 1st crediting period.



Based on formula (14), EFgrid,CM,y can be calculated as 0.8587*0.5+0.2854*0.5=0.5721 tCO2/MWh.

Step 3: Calculate project emissions from fossil fuel consumed as a direct result of the operations of the project activity
No fossil fuel will be used to operate the geothermal facilities. Therefore, PEFF,y=0 tCO2.

Leakage 
No leakage emissions have been identified for the project activity. Therefore, LEy=0 tCO2.

Emission reductions
Emission reductions are calculated as follows:

ERy=BEy-PEy-LEy                                                                                                    (15)

Where:
	ERy
	=
	Emission reductions in year y (t CO2e/yr).

	BEy
	=
	Baseline emissions in year y (t CO2e/yr).

	PEy
	=
	Project emissions in year y (t CO2/yr).

	LEy
	=
	Leakage emissions in year y (t CO2/yr)



B.6.2 Data and parameters fixed ex ante
SDG13
	Data/parameter
	EFCO2,i

	Unit
	tCO2/TJ

	Description
	The CO2 emission factor per unit of energy of the fuel of technology i that would have been used in the baseline heating technology. 

	Source of data
	Option (d) IPCC default values at the lower limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter 1 of Vol.2 (Energy) of 2006 IPCC Guidelines on National GHG Inventories is used as per Table 5 of the applied methodology AM0072 (Version 03.0).

	Value(s) applied
	87.3

	Choice of data or Measurement methods and procedures 
	Values provided by the fuel supplier are unavailable. IPCC default values at the lower limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter 1 of Vol.2 (Energy) of 2006 IPCC Guidelines on National GHG Inventories are used. For coking coal, it is 87.3 tCO2/TJ.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Where several fuel types are used in the boiler, use the fuel type with the lowest CO2 emission factor.



	Data/parameter
	ηBL,i

	Unit
	Dimensionless

	Description
	Net thermal efficiency of the boiler technology i using fossil fuel that would have been used in the absence of the project activity.

	Source of data
	Follow the guidance given in the applied methodology AM0072 (Version 03.0).

	Value(s) applied
	85

	Choice of data or Measurement methods and procedures 
	The highest efficiency of coal-fired boilers provided by Zozen Boilers (79%), Fengcheng Energy Equipment Factory (80%) and Henan Hengxin Boiler Manufacturing Co., Ltd (85%).

As per Table 4 Default baseline efficiency for different boilers of AM0072 (Version 03.0), the highest value of 85% for new coal-fired boiler is applicable for the proposed project.

In summary, the efficiency of 85% is applied for the proposed project.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A



	Data/parameter
	LossBLi,y

	Unit
	TJ/yr

	Description
	The net distribution losses of the heat supply system, in the absence of project activity, during the year y.

	Source of data
	Section 5.4.6.3 of AM0072 (Version 03.0).

	Value(s) applied
	0

	Choice of data or Measurement methods and procedures 
	The historic information is not available, a conservative value of 0% of losses can be used as per paragraph 66 option 1 of AM0072 (Version 03.0).

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A



	Data/parameter
	Subscript i

	Unit
	

	Description
	Type of technology used in the baseline scenario.

	Source of data
	Feasibility Study Report of the proposed project

	Value(s) applied
	Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network.

	Choice of data or Measurement methods and procedures 
	As per section 5.2 of AM0072 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version 03.0), the most plausible baseline scenario shall be determined through the use of Tool 02 Combined tool to identify the baseline scenario and demonstrate additionality (Version 07.0). Heat supply system using coal-fired boilers is identified to be the baseline scenario of the proposed project activity. Refer to section B.4 of the PDD for more details.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Data shall be stored in an excel sheet/database



	Data/parameter
	Subscript j

	Unit
	

	Description
	Geothermal well number.

	Source of data
	Feasibility Study Report of the proposed project

	Value(s) applied
	Geothermal wells number j = 1 to 22.

	Choice of data or Measurement methods and procedures 
	There is a total of 22 geothermal wells including 11 production wells and 11 re-injection wells in the boundary of the proposed project activity as per Feasibility Study Report, which can be identified through unique identification code.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Distinct geothermal well with distinct properties of temperature, pressure and flow volume.



	Data/parameter
	Subscript m

	Unit
	

	Description
	Space heating construction type

	Source of data
	Feasibility Study Report of the proposed project

	Value(s) applied
	Residential and commercial

	Choice of data or Measurement methods and procedures 
	Identified by local urban planners under a short to medium term development plan for the area.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Areas designated for space heating under the categories of residential, commercial and industrial space heat



	Data/parameter
	Subscript k

	Unit
	

	Description
	Sub-station number

	Source of data
	Feasibility Study Report of the proposed project

	Value(s) applied
	Sub-station number k=1 to 6

	Choice of data or Measurement methods and procedures 
	There is a total of 6 sub-stations in the boundary of the proposed project activity, which can be identified through unique identification code and GPS coordinates.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Includes a heat exchanger as part of the sub-station.



	Data/parameter
	LossPJy

	Unit
	TJ/yr

	Description
	Net distribution loss of the geothermal heat supply system during the year y.

	Source of data
	Calculated based on design heat losses from heat network manufacturer per the methodology. 

	Value(s) applied
	Refer to ER calculation sheet for more details.

	Choice of data or Measurement methods and procedures 
	
Where:
Am=Net heating area for construction type m
HIm=Heating index for construction type m
Tj=Hours per hear heat utilization in well j
CF=Conversion factor from GWh to TJ (3.6).

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A



	Data/parameter
	wi

	Unit
	-

	Description
	Heat generation ratio for baseline heating technology i

	Source of data
	Paragraph 51(a)(ii) option 2 Assign weights based on available historical records of AM0072 (Version 03.0).

	Value(s) applied
	1

	Choice of data or Measurement methods and procedures 
	As per section B.4 of this PDD, the baseline scenario of the project is 3(i) “Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network”. Only one technology will be used. According to Research on Heating in Winter of Taishan village published by Xinzheng Housing and Urban-Rural Development Bureau, all the heating in winter of residential and commercial buildings were supplied by coal fired boilers. As per paragraph 51(a)(ii) option 2 Assign weights based on available historical records of AM0072 (Version 03.0), wi is equal to 1.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A



	Data / Parameter
	Hff

	Unit
	TJ

	Description
	Heat supplied by fossil fuel boiler, in case a boiler is used to meet the heat demand of network.

	Source of data
	On site metering of heat (e.g. flow of steam/hot water multiplied by enthalpy) at the outlet of the boiler. 

	Value(s) applied
	There are no fossil fuel boilers used to meet the heat demand of the project heating network. Therefore, Hff=0 TJ.

	Choice of data or Measurement methods and procedures
	-

	Purpose of data
	To calculate baseline emissions

	Additional comment
	Yearly average data to be used



B.6.3 Ex ante estimation of SDG Impact 
>>
SDG 7
For ex ante estimation, the data is from Feasibility Study Report of the project. The heating area for residential buildings are 2,480.907 thousand m2 and 94.516 thousand m2 for commercial buildings. Actual measurements may also be available from heating supply contracts.

SDG 8
Number of males and females employed by the project will be reported for each monitoring period based on keeping book and be cross checked by the labor contracts and training records of employees. For ex ante estimation, 10 jobs are created including 5 males and 5 females.

For ex ante estimation, average monthly salary is 3,500 RMB/person with equal salaries for men and women in the same post. The actual average monthly salary will be determined by the record keeping book and cross checked by the salary slips.

SDG 13
Baseline emissions
As per section B.6.1 of the PDD, baseline emissions can be calculated as follows:



Where:
	EFCO2,i
	=
	The CO2 emission factor per unit of energy of the fuel of technology i that would have been used in the baseline heating technology in (t CO2/TJ). Where several fuel types are used in the boiler, use the fuel type with the lowest CO2 emission factor. Values provided by the fuel supplier are unavailable. IPCC default values at the lower limit of the uncertainty at a 95% confidence interval as provided in table 1.4 of Chapter 1 of Vol.2 (Energy) of 2006 IPCC Guidelines on National GHG Inventories are used. For coking coal, it is 87.3 tCO2/TJ.

	ηBL,i
	=
	The net thermal efficiency of the heating technology i using fossil fuel that would have been used in the absence of the project activity. The highest efficiency of coal-fired boilers provided by Zozen Boilers (79%), Fengcheng Energy Equipment Factory (80%) and Henan Hengxin Boiler Manufacturing Co., Ltd (85%). As per Table 4 Default baseline efficiency for different boilers of AM0072 (Version 03.0), the highest value of 85% for new coal-fired boiler is applicable for the proposed project. In summary, the efficiency of 85% is applied for the proposed project.



Relationship between the baseline scenario and the project activity


Procedure to determine the heat generated by technology i (HSBLi,y)

HSBLi,y=wi(HSy-LossPJy+LossBLy)

Where:
	wi
	=
	Assign weights for heat generated by technology i. As per section B.4 of this PDD, the baseline scenario of the project is 3(i) “Coal fired boilers in boiler houses, supplying several buildings through a heat distribution network”. Only one technology will be used. According to Research on Heating in Winter of Taishan village published by Xinzheng Housing and Urban-Rural Development Bureau, all the heating in winter of residential and commercial buildings were supplied by coal fired boilers. As per paragraph 51(a)(ii) option 2 Assign weights based on available historical records of AM0072 (Version 03.0), wi is equal to 1.

	LossBLy
	=
	The net distribution losses of the heat supply system, in the absence of project activity, during the year y (TJ/yr). Option 1 A conservative value of 0% of loss is used as historic information is not available.



Estimate net quantity of heat supplied by the geothermal heat resource in the project activity

HSy=min{HCAP,HSy,estimated}





Where:
	Tj
	=
	Number of hours per year heat utilization at well j. As per Research on Heating in Winter of Taishan Village published by Xinzheng Housing and Urban-Rural Development Bureau, winter heating season of Taishan Village is usually from November 1 to March 31 of the next year (150 days). Therefore, Tj can be calculated as 150*24=3,600 h.

	CF
	=
	Conversion factor from GWh to TJ (3.6).



Average temperature difference between inlet and outlet temperatures at the downstream of substation heat exchanger (Δtj,d,y) and average flow rate at the downstream of heat exchanger (FRj,d,y) are unavailable. For ex ante estimation, average temperature difference between inlet and outlet temperatures, and average flow rate at upstream of heat exchanger (water supply from the geothermal well j) will be used. As per Feasibility Study Report of the project, the average flow rate of the geothermal well is 150 m3/h (150,000 kg/h)[footnoteRef:28]. The 11 production wells will supply the feed geothermal water at temperature of 75°C to 6 heat substations through primary heating network. The 11 re-injection wells will receive the return water at temperature of 9°C after secondary heat exchange. Therefore, average temperature difference between inlet and outlet temperatures of the geothermal wells can be calculated as 75°C-9°C=66°C. For ex ante estimation, HSy,estimated can be calculated as follows: [28:  The density of water is 1,000 kg/m3.] 


HSy,estimated=150,000*66*4.18/3.6*10-9*3,600**3.6*11=1,639 TJ




Where:
	Am
	=
	Net heating area for construction type m (m2). Heating area of residential buildings is 2,480.907 thousand m2 and 94.516 thousand m2 for commercial buildings.

	HIm
	=
	Heating index for construction type m (GW/m2). As per CJJ 34-2010 Design Code for City Heating Network published by Ministry of Housing and Urban-Rural Development of the People’s Republic of China, HIm is 45 W/m2 for residential buildings and 55 W/m2 for commercial buildings.

	Tj
	=
	Number of hours per year heat utilization at well j. As per Research on Heating in Winter of Taishan Village published by Xinzheng Housing and Urban-Rural Development Bureau, winter heating season of Taishan Village is usually from November 1 to March 31 of the next year (150 days). Therefore, Tj can be calculated as 150*24=3,600 h.

	CF
	=
	Conversion factor from GWh to TJ (3.6).

	Hff
	=
	Heat supplied by fossil fuel boiler, in case a boiler is used to meet the heat demand of network. There are no fossil fuel boilers used to meet the heat demand of the project heating network. Therefore, Hff=0 TJ.



The results of HSy can be summarized as the following table. Refer to the ER calculation sheet for more details.
	Sub-area
	Am (m2)
	LossPJy (TJ)
	HCAP (TJ)
	HSy,estimated
(TJ)
	HSy
(TJ)

	
	Residential
	Commercial
	
	
	
	

	No.4 Village Group
	770,000
	0
	44.91
	493.97
	-
	-

	Zhengrongfu
	730,400
	0
	42.60
	468.57
	-
	-

	Taishan Villa
	430,507
	94,516
	31.84
	350.29
	-
	-

	Wangdong Community
	550,000
	0
	32.08
	352.84
	-
	-

	Total
	2,480,907
	94,516
	151
	1,666
	1,639
	1,639



Calculate baseline emissions from heat produced
Baseline emissions can be summarized as the following table. Refer to the ER calculation sheet for more details.
	Year
	1
	2
	3
	4
	5

	HSy (TJ)
	1,639
	1,639
	1,639
	1,639
	1,639

	LossPJy (TJ)
	151.42
	151.42
	151.42
	151.42
	151.42

	LossBLy (TJ)
	0.00
	0.00
	0.00
	0.00
	0.00

	HSBLi,y (TJ)
	1,487.30
	1,487.30
	1,487.30
	1,487.30
	1,487.30

	BEy (tCO2e/yr)
	152,754
	152,754
	152,754
	152,754
	152,754



Project emissions

PEy=PEFE,y+PEEC,y+PEFF,y

Where:
	PEFE,y
	=
	Project emissions from fugitive emissions resulting from non-condensable gases from the geothermal vents during the year y (tCO2). The geothermal system of the proposed project is designed to operate by extracting geothermal water at approximately 75°C, which is considered to be a low-temperature system. As per paragraph 84 of AM0072 (Version 03.0), fugitive emissions from low temperature geothermal systems is considered negligible. Therefore, PEFE,y=0 tCO2.

	PEFF,y
	=
	Project emissions from fossil fuel consumed as a direct result of the operations of the project activity. No fossil fuel will be used to operate the geothermal facilities. Therefore, PEFF,y=0 tCO2.



Calculate project emissions from additional electricity consumption as a result of the project activity

                                                                   (13)

Where:
	EFEL,j,y
	=
	Emission factor for electricity generation for source j in year y
(t CO2/MWh). EFEL,j,y=EFgrid,CM,y=0.5721 tCO2/MWh.

	TDLj,y
	=
	Average technical transmission and distribution losses for providing electricity to source j in year y. The electricity consumed by facilities of the geothermal system is sourced from local power grid connected to central China Power Grid (CCPG). Scenario A: Electricity consumption from the grid is applied to the proposed project. For project electricity consumption sources, a default value of 20% is used for TDLj,y.



Estimated quantity of electricity consumed by the project electricity consumption source j in year y (ECPJ,j,y)
As per Feasibility Study Report of the project, estimate of annual electricity consumption per m2 of heating space for residential buildings is 3.7 kWh/m2 and 4.5 kWh/m2 for commercial buildings. For ex ante estimation, ECPJ,j,y can be calculated as (2,480,907*4.9+94,516*6.5)/1,000=12,770,798MWh. The actual values will be monitored.

Project emissions can be summarized as the following table. Refer to the ER calculation sheet for more details.
	Year
	1
	2
	3
	4
	5

	ECPJ,j,y (kWh)
	12,770,798 
	12,770,798 
	12,770,798 
	12,770,798 
	12,770,798 

	ECPJ,j,y (MWh)
	12,771
	12,771
	12,771
	12,771
	12,771

	EFEL,j,y (tCO2/MWh)
	0.5721
	0.5721
	0.5721
	0.5721
	0.5721

	(1+TDLj,y)
	1.2
	1.2
	1.2
	1.2
	1.2

	PEEC,y (tCO2e/yr)
	8,767
	8,767
	8,767
	8,767
	8,767



Leakage 
No leakage emissions have been identified for the project activity. Therefore, LEy=0 tCO2.

Emission reductions

ERy=BEy-PEy-LEy=152,754-8,767=143,987 tCO2e/yr (average)

B.6.4 Summary of ex ante estimates of each SDG Impact
Ex-ante estimation of SDG 7 Outcome
	Year
	Baseline estimate
	Project estimate
	Net benefit

	Year 1
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Year 2
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Year 3
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Year 4
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Year 5
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Total
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings

	Total number of crediting years
	5

	Annual average over the crediting period
	0 m2 for residential buildings and 0 m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings



Ex-ante estimation of SDG 8 Outcome
	Year
	Baseline estimate
	Project estimate
	Net benefit

	Year 1
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Year 2
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Year 3
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Year 4
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Year 5
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Total
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)

	Total number of crediting years
	5

	Annual average over the crediting period
	0 jobs for local people created and 0 income.
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)
	10 jobs for local people created including 5 men and 5 women; 3,500 RMB/person (with equal salaries for men and women)



Ex-ante estimation of SDG 13 Outcome
	Year
	Baseline estimate
	Project estimate
	Net benefit

	Year 1
	152,754
	8,767
	146,754

	Year 2
	152,754
	8,767
	146,754

	Year 3
	152,754
	8,767
	146,754

	Year 4
	152,754
	8,767
	146,754

	Year 5
	152,754
	8,767
	146,754

	Total
	763,770
	43,835
	719,935

	Total number of crediting years
	5

	Annual average over the crediting period
	152,754
	8,767
	143,987



B.7. Monitoring plan
B.7.1 Data and parameters to be monitored
SDG 13
	Data / Parameter
	Δtj,d,y

	Unit
	°C

	Description
	Average temperature difference between inlet and outlet temperatures at the downstream of substation heat exchanger in year y.

	Source of data
	Temperature meters installed at downstream inlet and outlet points of substation heat exchanger.

	Value(s) applied
	To be monitored

	Measurement methods and procedures
	Temperatures to be monitored at inlet and outlet points at downstream of heat exchanger j.

	Monitoring frequency
	Hourly

	QA/QC procedures
	Calibration of the temperature meters will be done according to national standard by qualified organizations.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	The heat exchanger should handle the heat supplied by geothermal well only and not by any other source. The temperature readings should be taken at immediate inlet and outlet point of heat exchanger.



	Data / Parameter
	FRj,d,y

	Unit
	kg/h

	Description
	Average flow rate at the downstream of heat exchanger (upstream of which is connected with water supply from the geothermal well j) in year y.

	Source of data
	Flow meters

	Value(s) applied
	To be monitored

	Measurement methods and procedures
	Readings taken from flow meters installed at downstream of heat exchanger.

	Monitoring frequency
	Hourly

	QA/QC procedures
	Corresponding meters have to be subject to regular maintenance in order to ensure measurements with a low degree of uncertainty.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	The heat exchanger should handle the heat supplied by geothermal well only and not by any other source.



	Data / Parameter
	Tj

	Unit
	Hours

	Description
	Hours per hear heat utilization in well j.

	Source of data
	Data logged in the Geothermal plant

	Value(s) applied
	3,600 (150*24)

	Measurement methods and procedures
	The actual number of hours heating is demanded from the residential areas. As per Research on Heating in Winter of Taishan Village published by Xinzheng Housing and Urban-Rural Development Bureau, winter heating season of Taishan Village is usually from November 1 to March 31 of the next year (150 days).

	Monitoring frequency
	Yearly

	QA/QC procedures
	Time given for heating services provided will be measured. The measured data shall be cross-checked against applicable local policy and regulation on heat supply.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	The heat exchanger should handle the heat supplied by geothermal well only and not by any other source.



	Data / Parameter
	HIm

	Unit
	W/m2

	Description
	Heating index for construction type m.

	Source of data
	The conservative standard index for construction type m as provided by the standards institute of China (CJJ 34-2010 Design Code for City Heating Network published by Ministry of Housing and Urban-Rural Development of the People’s Republic of China). 

	Value(s) applied
	45 W/m2 for residential buildings and 55 W/m2 for commercial buildings.

	Measurement methods and procedures
	-

	Monitoring frequency
	-

	QA/QC procedures
	Data to be validated by space heating experts at the project site.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A




	Data / Parameter
	ECPJ,j,y (ECy)

	Unit
	MWh

	Description
	Electricity consumption for the year y in operating the geothermal heating system.

	Source of data
	Electricity meters. 

	Value(s) applied
	12,770,798 MWh ((2,480,907*4.9+94,516*6.5)/1,000). For ex ante estimation, the data is from Feasibility Study Report of the project. The actual electricity consumption will be monitored.

	Measurement methods and procedures
	Electricity meter will be installed at the geothermal well and substation. Readings will be done monthly.

	Monitoring frequency
	Hourly

	QA/QC procedures
	Readings will be verified using monthly electricity bills.

	Purpose of data
	To calculate project emissions

	Additional comment
	N/A



	Data / Parameter
	EFEL,j,y (EFgrid,CM,y)

	Unit
	tCO2/MWh

	Description
	Combined margin emission factor for the grid in year y.

	Source of data
	Calculate the combined margin emission factor, using the procedures in Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0). The data of EFgrid,OM,y and EFgrid,BM,y are from Baseline emission factors of China's regional power grid for emission reduction projects in 2019 published by Ministry of Ecology and Environment of the People’s Republic of China.

	Value(s) applied
	0.5721 (0.858780.5+0.2854*0.5)

	Measurement methods and procedures
	As per Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0).

	Monitoring frequency
	As per Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0).

	QA/QC procedures
	As per Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0).

	Purpose of data
	To calculate project emissions

	Additional comment
	N/A



	Data / Parameter
	TDLj,y

	Unit
	-

	Description
	Average technical transmission and distribution losses for providing electricity to source j in year y.

	Source of data
	In case of scenario B and scenario C, case C.II, assume TDLj,y=0 as a simplification. In case of other scenarios (scenario A and scenario C, cases C.I and C.III), choose one of the following options: 
1. Use annual average value based on the most recent data available within the host country; 
2. Use as default values of 20% for: 
(a) project or leakage electricity consumption sources; (b) baseline electricity consumption sources if the electricity consumption by all project and leakage electricity consumption sources to which scenario A or scenario C (cases C.I or C.III) applies is larger than the electricity consumption of all baseline electricity consumption sources to which scenario A or scenario C (cases C.I or C.III) applies; 
3. Use as default values of 3% for: 
(a) baseline electricity consumption sources; 
(b) project and leakage electricity consumption sources if the electricity consumption by all project and leakage electricity consumption sources to which scenario A or scenario C (cases C.I or C.III) applies is smaller than the electricity consumption of all baseline electricity consumption sources to which scenario A or scenario C (cases C.I or C.III) applies.

	Value(s) applied
	20%

	Measurement methods and procedures
	Scenario A: Electricity consumption from the grid is applied to the proposed project. For project electricity consumption sources, a default value of 20% is used for TDLj,y.

	Monitoring frequency
	Annually. In the absence of data from the relevant year, most recent figures should be used, but not older than 5 years.

	QA/QC procedures
	-

	Purpose of data
	To calculate project emissions

	Additional comment
	For (a): TDLj,y should be estimated for the distribution and transmission networks of the electricity grid of the same voltage as the connection where the proposed project activity is connected to. The technical distribution losses should not contain other types of grid losses (e.g. commercial losses/theft). The distribution losses can either be calculated by the project participants or be based on references from utilities, network operators or other official documentation.



SDG7 and SDG 13
	Data / Parameter
	Am

	Unit
	m2

	[bookmark: _Hlk68798412]Description
	Net heating area for construction type m.

	Source of data
	For ex ante estimation, the data is from Feasibility Study Report of the project. Actual measurements may also be available from heating supply contracts.

	Value(s) applied
	2,480.907 thousand m2 for residential buildings and 94.516 thousand m2 for commercial buildings.

	Measurement methods and procedures
	Yearly measurement.

	Monitoring frequency
	Yearly

	QA/QC procedures
	The data shall be cross-checked with local development plan and operational data of the project geothermal heating system.

	Purpose of data
	To calculate baseline emissions

	Additional comment
	N/A



SDG 8
	Data / Parameter
	Number of males and females employed by the project

	Unit
	Number

	Description
	Jobs created for both men and women.

	Source of data
	Record keeping book

	Value(s) applied
	Will be reported for each monitoring period. For ex ante estimation, 10 jobs are created including 5 males and 5 females.

	Measurement methods and procedures
	The number of jobs created for males and females will be recorded. Source of data is record keeping book and it will be cross checked by the labor contracts.

	Monitoring frequency
	Once for each monitoring period.

	QA/QC procedures
	After the first verification, only changes in employees will be reported.

The results will also be cross checked with training records of employees.

	Purpose of data
	To demonstrate contribution to SDG 8.

	Additional comment
	N/A



	[bookmark: _Hlk68774593]Data / Parameter
	Average monthly salary

	Unit
	RMB/person

	Description
	This parameter states the payment conditions of the people employed within the project. Equal pay for work of equal value regardless of gender.

	Source of data
	Record keeping book

	Value(s) applied
	To be monitored and for ex ante estimation, the average monthly salary is 3,500 RMB/person with equal salaries for men and women in the same post.

	Measurement methods and procedures
	The average monthly salary will be determined by the record keeping book and cross checked by the salary slips.

	Monitoring frequency
	Once for each monitoring period.

	QA/QC procedures
	The results will also be cross checked with labor contracts.

	Purpose of data
	To demonstrate contribution to SDG 8.

	Additional comment
	N/A



B.7.2 Sampling plan
>>
Not available.

B.7.3 Other elements of monitoring plan
>>
Parameters to be monitored
The monitoring requirements for this methodology include the monitoring of parameters for both baseline and project emissions calculations. All provisions in the methodology and relevant tools shall apply, as described for each parameter in section B.7.1 of the PDD.

For the parameters of SDG 7 and SDG 13, net heating area for construction type m (Am) will be determined based on heating supply contracts. 

For the parameters of SDG 8, number of males and females employed by the project and average monthly salary will be determined based on record keeping book.

For the parameters of SDG 13
Heating index for construction type m (HIm) is sourced from the conservative standard index as provided by the standards institute of China (CJJ 34-2010 Design Code for City Heating Network published by Ministry of Housing and Urban-Rural Development of the People’s Republic of China). The values should be updated according to the latest national and local standards. Local standards take precedence over national standards.

Average technical transmission and distribution losses for providing electricity to source j in year y (TDLj,y) shall be determined using the latest version of Tool 05.

Hours per hear heat utilization in well j (Tj) will be sourced from data logged in the Geothermal plant. The winter heating season is fixed by local regulations, which is usually from November 1 to March 31 of the next year (150 days).

Combined margin emission factor for the grid in year y (EFEL,j,y (EFgrid,CM,y)) is calculated using the procedures in the latest version of Tool 07. It shall be determined as per the latest Baseline emission factors of China's regional power grid for emission reduction projects published by Ministry of Ecology and Environment of the People’s Republic of China.

Monitoring framework
Above all, the monitoring system only need to address the monitoring of parameter Δtj,d,y, FRj,d,y and ECPJ,j,y (ECy). Figure 7 below outlines the organization structure of the monitoring system for the related three parameters. The project owner will be responsible for the whole monitoring work. The GS monitoring team will be responsible for the monitoring of all the parameters to be monitored. All the data will be reviewed by the project developer and VVB.



Figure 7 Organization Structure of the Monitoring Team

Principle of Monitoring
All heat supplied to end-users shall be measured at each substation k as part of the monitoring plan. For each isolated district heating network connected to a heat exchange station (k), the quantity of heat supplied should be measured continuously.

Meters shall be installed in a manner that ensures that only the quantity of heat supplied for space heating purposes and supplied by geothermal well j is metered. Besides, the meters shall be installed in a manner that ensures that metering of flow conditions at the heat exchanger be satisfied.

If point of heat measurement is changed or added during the crediting period, this should be documented transparently in the monitoring reports, and the procedure for post registration changes shall be followed.

Monitoring equipment and installation
Installation and configuration of meters are shown as Figure 8. In order to ensure measurements with a low degree of uncertainty, the data metering equipment and gauges will be calibrated and checked by an appropriately qualified third party according to an appropriate national standard. The calibration records will be appropriately maintained and made available for review by VVB. 


Figure 8 Installation and Configuration of Meters

Quality control and quality assurance procedures
A quality management system will be established, which ensures the quality and accuracy of the measured data.

Training
For all members involved in the project, necessary trainings will be provided by the project owner. Besides, the project owner should ensure that only skilled employees are allowed to undertake the monitoring work. The training contents should be regard to the general and technical aspects of the project to the extent appropriate, as well as basic understandings of GS Standard and climate change.

Data management
All data collected as part of monitoring plan should be saved with at least 1 backup copy until the end of the crediting period. After the crediting period ends, the data should be archived electronically on hard disks and be kept at least 2 years after the end of the last crediting period.

Corrective actions
The whole GS monitoring team will follow recognized standard data evaluation methods to guarantee that the data is reliable and accurate. The quality control and quality assurance procedures include the handling and correction of nonconformities in the implementation of the project or the monitoring plan. In case such nonconformities are observed:

· An analysis of the nonconformity and its causes will be carried out immediately by the project owner, with the help of external experts if necessary.
· A corrective action plan should then be developed to eliminate the non-conformity and its causes to prevent its recurrence.
· Corrective actions are implemented and reported back to the GS monitoring team.
· Relative information will be included in the monitoring report and reported to VVB during the verification.

[bookmark: _Ref49515970]SECTION C. DURATION AND CREDITING PERIOD
C.1. Duration of project 
C.1.1 Start date of project 
>>
15/05/2020, the date on signing the geothermal well drilling contract.

C.1.2 Expected operational lifetime of project 
>>
15 years[footnoteRef:29]. [29:  As per manufacturer specifications of the geothermal space heating system, the lifetime of the equipment is more than 15 years.] 


C.2. Crediting period of project 
C.2.1 Start date of crediting period
>>
01/11/2020 or two years prior to the date of Project Design Certification, whichever is later.

C.2.2 Total length of crediting period
>>
[bookmark: check1][bookmark: _Ref49515984][bookmark: _Ref49848946]15 years. As per section 4.1.5 of GS4GG Community Services Activity Requirements (Version 1.2), the crediting period is 5 years for each Design Certification Renewal Cycle and in total two Design Certification Renewal Cycles.

SECTION D. SUMMARY OF SAFEGUARDING PRINCIPLES AND GENDER SENSITIVE ASSESSMENT 
D.1 Safeguarding Principles that will be monitored
A completed Safeguarding Principles Assessment is in Appendix 1, ongoing monitoring is summarized below. 
	Principles
	Mitigation Measures added to the Monitoring Plan

	Principle 1 Human Rights
	Not required

	Principle 2 Gender Equality and Women’s Rights
	Not required

	Principle 3 Community Health, Safety and Working Conditions
	Not required

	Principle 4 Cultural Heritage, Indigenous Peoples, Displacement and Resettlement
	Not required

	Principle 5 Corruption
	Not required

	Principle 6 Economic Impacts
	Not required

	Principle 7.1 Emissions
	Not required

	Principle 7.2 Energy supply
	Not required

	Principle 8 Water
	Not required

	Principle 9 Environment, Ecology and Land Use
	Not required


D.2. Assessment that project complies with GS4GG Gender Sensitive requirements
	Question 1 - Explain how the project reflects the key issues and requirements of Gender Sensitive design and implementation as outlined in the Gender Policy? 
	The project reflects the key gender issues and requirements of Gender Sensitive design and implementation.

To ensure gender sensitive design and implementation, the project shall address any gender inequalities and gender-related risks that may be identified in project gender analyses. Gender-sensitive approaches in stakeholder consultation will also be ensured by promoting information sharing equitably with women and men stakeholders, which will be made available and presented in an accessible format across all stakeholder groups including those more marginalized. The approach will also include opportunities for stakeholders to share information in a two -way exchange, give regular feedback during implementation and ensure their views and priorities are incorporated in project design and implementation.

On the implementation level, the project needs to hire local people to carry out the whole project. When employing the residents, the project owner will not set up any barriers to the employment of women. Women can be trained to master a new technology and establish awareness of climate change. This woman prioritized mode of project development and implementation helps address gender equality issues; in the meantime, addressing issues related to environmental sustainability and natural resource management.

	Question 2 - Explain how the project aligns with existing country policies, strategies and best practices
	The project does not involve and is not complicit in any form of discrimination based on gender, race, religion, sexual orientation or any other basis. The project respects all the rights to the women conferred to them by the Constitution of the People's Republic of China, the Labour Law of the People's Republic of China, Special provisions on labour protection of female employees and other related regulation and policies. All these articles embrace the gender equality and social inclusion principles in a way or other. The project has been implemented in the households where the women are the primary beneficiary, which align with the spirit of ensure gender equality and protect women's rights.

	Question 3 - Is an Expert required for the Gender Safeguarding Principles & Requirements?
	No gender experts will be required for the Gender Safeguarding Principles & Requirements. The project shall neither contributes to discrimination against women nor shall it reinforce gender-based discrimination and/or inequalities. Gender equality will be attained by ensuring that both men and women will have equal opportunities to jobs created and trainings. The project will further ensure equal pay for equal value of work.

	Question 4 - Is an Expert required to assist with Gender issues at the Stakeholder Consultation?
	No gender experts will be required to engage in the Stakeholder Consultation. The physical meeting will follow the GS4GG Stakeholder Consultation and Engagement Requirements (Version 1.2), which includes gender guidelines, and minimum group of stakeholds to be consulted. 

All assessment questions related to safeguarding principles, including principle 2 “Gender Equality and Women’s Rights”, have been discussed during the stakeholder consultation meeting. Refer to Appendix 1 of the PDD for more details of the results for Safeguarding Principle Assessment.



[bookmark: _Ref49515999]SECTION E. SUMMARY OF LOCAL STAKEHOLDER CONSULTATION 
[bookmark: _Ref47423348]The below is a summary of the 2 step GS4GG Consultation for monitoring purposes. Please refer to the separate Stakeholder Consultation Report for a complete report on the initial consultation and stakeholder feedback round. 
E.1 Summary of stakeholder mitigation measures 
>>
The proposed project is a retroactive project and the stakeholder consultation physical meeting will be conducted on 10/05/2021.

E.2 Final continuous input / grievance mechanism
	Method
	Include all details of Chosen Method (s) so that they may be understood and, where relevant, used by readers.  

	Continuous Input / Grievance Expression Process Book (mandatory)
	A grievance book was put in Taishan village. All stakeholders are allowed to record their grievances or comments in the book. The project owner will assign specific person in each sub county to deal with related issues. When assessing the relevance and appropriateness of the stakeholders’ comments, the project owner will apply a gender lens.

	GS Contact (mandatory)
	help@goldstandard.org 

	Other
	Feedback can be made directly through visiting Zhengzhou Onar Heating Co., Ltd. (260m to the north at the intersection of Yanhuang Avenue and Daodong Road, Hezhuang Town, Xinzheng City, Henan Province, China) or through e-mail yliu_onar@163.com. 
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[bookmark: _Appendix_1_-]Appendix 1 - Safeguarding Principles Assessment 
Complete the Assessment below and copy all Mitigation Measures for each Principle into SECTION D above. Please refer to the instructions in the Guide to Completing this Form.
	Assessment Questions/
Requirements
	Justification of Relevance (Yes/potentially/no)
	How Project will achieve Requirements through design, management or risk mitigation. 
	Mitigation Measures added to the Monitoring Plan (if required)

	Principle 1. Human Rights

	1. The Project Developer and the Project shall respect internationally proclaimed human rights and shall not be complicit in violence or human rights abuses of any kind as defined in the Universal Declaration of Human Rights
2. The Project shall not discriminate with regards to participation and inclusion
	No
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating.

All end-users in the project region that respect the principles and values of sustainable development can equally participate and benefit from the project.

The project is implemented under the laws of China. There is no risk of violence or abuse of human rights in this project. The project does not discriminate on gender, race, religion, sexual orientation or any other aspect.
	Not required

	Principle 2.  Gender Equality and Women’s Rights

	1. The Project shall not directly or indirectly lead to/contribute to adverse impacts on gender equality and/or the situation of women
2. Projects shall apply the principles of nondiscrimination, equal treatment, and equal pay for equal work
3. The Project shall refer to the country’s national gender strategy or equivalent national commitment to aid in assessing gender risks
4. (where required) Summary of opinions and recommendations of an Expert Stakeholder(s) 
	No
	The project targets the most vulnerable people in Taishan village to ease access to renewable and clean geothermal energy. The project will not directly or indirectly reinforce gender-based discrimination and shall not lead to/contribute to adverse impacts on gender equality and/or the situation of women. 

In fact, the project increases women’s access to or control of resources, entitlements and benefits by providing easy access to equal job opportunities.

The project will not set up any barriers to the employment of women. All employees have benefits based on pregnancy, maternity/paternity leave, or marital status according to the the Labour Law of the People's Republic of China, Special provisions on labour protection of female employees and other related regulation and policies. Therefore, the safeguarding principle related to Gender Equality and Women’s Rights is not triggered during the project design and implementation.
	Not required.

	Principle 3. Community Health, Safety and Working Conditions

	1. The Project shall avoid community exposure to increased health risks and shall not adversely affect the health of the workers and the community
	No
	The project reduces the health risks caused by coal-fired boilers. The geothermal based heating system used in the project activity will not cause community exposure to increased health risks and shall not adversely affect the health of the workers and the community.
	Not required

	Principle 4.1 Sites of Cultural and Historical Heritage

	Does the Project Area include sites, structures, or objects with historical, cultural, artistic, traditional or religious values or intangible forms of culture?  
	No
	The geothermal based heating system is not used in sites, structures, or objects with historical, cultural, artistic, traditional or religious values or intangible forms of culture.

The project does not utilise Cultural Heritage, including the knowledge, innovations, or practices of local communities, affected communities.
	Not required

	
>>
	1. 
	2. 
	3. 

	Principle 4.2 Forced Eviction and Displacement

	Does the Project require or cause the physical or economic relocation of peoples (temporary or permanent, full or partial)?
	No
	The geothermal based heating system will help to reduce the costs of heating for the villagers. All the investment for the geothermal based heating system is provided by Zhengzhou Onar Heating Co., Ltd. It obviously does not cause physical or economic relocation of peoples.
	Not required

	>>
	4. 
	5. 
	

	Principle 4.3 Land Tenure and Other Rights

	Does the Project require any change, or have any uncertainties related to land tenure arrangements and/or access rights, usage rights or land ownership?
	No
	The Feasibility Study Report of the project was approved by local government and it does not require any change to land tenure arrangements and/or other rights such as resource access rights, community-based property rights and customary rights.
	Not required

	>>
	6. 
	7. 
	8. 

	Principle 4.4 Indigenous Peoples

	1. The Project Developer shall identify all communities of Indigenous Peoples within the Project area of influence who may be affected directly or indirectly by the Project.
2. The Project Developer shall recognise and respect the indigenous people’s collective rights to own, use, and develop and control the lands, resources and territories that they have traditionally owned, occupied or otherwise used or acquired, including lands and territories for which they do not yet possess title.
3. The Project Developer shall respect, protect, conserve and shall not take the cultural, intellectual, religious and spiritual property of indigenous peoples without their free, prior and informed consent (FPIC).
4. The Project Developer shall ensure that the indigenous people are provided with the equitable sharing of benefits to be derived from utilisation and/or commercial development of natural resources on lands and territories or use of their traditional knowledge and practices by the Project. This shall be done in a manner that is culturally appropriate and inclusive and that does not impede land rights or equal access to basic services including health services, clean water, energy, education, safe and decent working conditions and housing.
5. The opinions and recommendations of an Expert Stakeholder(s) shall be sought and demonstrated as being included in the project design.
	No
	People have the same and equal access to the clean and renewable energy, and no one will be affected directly or indirectly in a negative way by the project.

In addition, there are no indigenous people present within the area of influence nor the project is located on territory claimed by indigenous people.
	Not required

	>>
	
	
	

	Principle 5. Corruption

	6. The Project shall not involve, be complicit in or inadvertently contribute to or reinforce corruption or corrupt Projects
	No
	The project is implemented on the ground by the social enterprise. The ethical codes of the project partners are against corruption. In addition, the companies comply with all related economic laws and regulations of China.

Hence, the Project does not involve, be complicit in or inadvertently contribute to or reinforce corruption or corrupt Projects.
	Not required

	Principle 6.1 Labour Rights

	The Project Developer shall ensure that all employment is in compliance with national labour occupational health and safety laws and with the principles and standards embodied in the ILO fundamental conventions
Workers shall be able to establish and join labour organisations 
Working agreements with all individual workers shall be documented and implemented and include:
a) Working hours (must not exceed 48 hours per week on a regular basis), AND 
b) Duties and tasks, AND 
c) Remuneration (must include provision for payment of overtime), AND 
d) Modalities on health insurance, AND 
e) Modalities on termination of the contract with provision for voluntary resignation by employee, AND 
f) Provision for annual leave of not less than 10 days per year, not including sick and casual leave. 
No child labour is allowed (Exceptions for children working on their families’ property requires an Expert Stakeholder opinion)
The Project Developer shall ensure the use of appropriate equipment, training of workers, documentation and reporting of accidents and incidents, and emergency preparedness and response measures 
	No
	The project complies with the Labour Law of the People's Republic of China, Special provisions on labour protection of female employees and other related regulation and policies. The project owner will sign contracts with employees. The labor contracts specify working hours, tasks and payments. All employees have benefits based on social security, pregnancy, maternity/paternity leave, or marital status according to the labor laws of China. Besides, the employees also have the right to establish labor unions and to carry on labor union activities.

All employees would provide their age information document, e.g. ID, when signing the labour contract, and the project owner did not and will not employ any child labour.
	Not required

	Principle 6.2 Negative Economic Consequences

	Does the project cause negative economic consequences during and after project implementation?
	No
	The equipment procurement cost of the project will be borne by the project owner, and part or all of the cost will be recovered by charging for heating. In addition, the project owner will bear the cost of equipment maintenance, project certification fee and the cost of the project monitoring personnel. The project will be economically feasible through the sale of emission reduction credits.
	Not required

	>>
	
	1. 
	9. 

	Principle 7.1 Emissions

	Will the Project increase greenhouse gas emissions over the Baseline Scenario?
	No
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating.
	Not required

	>>
	
	1. 
	10. 

	Principle 7.2 Energy Supply

	Will the Project use energy from a local grid or power supply (i.e., not connected to a national or regional grid) or fuel resource (such as wood, biomass) that provides for other local users?
	No
	The project activity will use electricity from Centra China Power Gird, which is a reginal grid of China. The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. It will not affect the energy consumptions or power supply or fuel resource supply that provides for other local users.
	Not required

	>>
	
	2. 
	11. 

	Principle 8.1 Impact on Natural Water Patterns/Flows

	Will the Project affect the natural or pre-existing pattern of watercourses, ground-water and/or the watershed(s) such as high seasonal flow variability, flooding potential, lack of aquatic connectivity or water scarcity?
	No
	The project is not involved in abstraction from water resources required to support biodiversity and other ecosystem services. It only makes use of the renewable geothermal resources, and will not negatively affect the natural or pre-existing pattern of watercourses, groundwater and/or the watershed(s).
	Not required

	>>
	
	3. 
	12. 

	Principle 8.2 Erosion and/or Water Body Instability

	Could the Project directly or indirectly cause additional erosion and/or water body instability or disrupt the natural pattern of erosion? 
	No
	The geothermal heating system used in the project area could not directly or indirectly cause additional erosion and/or water body instability or disrupt the natural pattern of erosion, and could not directly or indirectly impact on surface and ground waters or soil erosion on slopes.
	Not required

	>>
	
	4. 
	13. 

	Principle 9.1 Landscape Modification and Soil

	Does the Project involve the use of land and soil for production of crops or other products?
	No
	The project does not involve the production, harvesting, and/or management of living natural resources by small-scale landholders and/or local communities.

The geothermal heating system used in the project area does not involve any use of crop land, and will not cause degradation in existing landscape function and services. It will not affect the health condition of any soils.
	Not required

	>>
	
	5. 
	14. 

	Principle 9.2 Vulnerability to Natural Disaster

	Will the Project be susceptible to or lead to increased vulnerability to wind, earthquakes, subsidence, landslides, erosion, flooding, drought or other extreme climatic conditions?
	No
	The geothermal heating system used in the project area does not involve any land use changes. It would not lead to the exacerbation of impacts caused by natural or man-made hazards, such as landslides or floods.
	Nor required

	>>
	
	6. 
	15. 

	Principle 9.3 Genetic Resources 

	Could the Project be negatively impacted by or involve genetically modified organisms or GMOs (e.g., contamination, collection and/or harvesting, commercial development, or take place in facilities or farms that include GMOs in their processes and production)?
	No
	The project does not involve the use of GMOs, so it will not have negatively impacted by the use of genetically modified organisms or GMOs.
	Nor required

	>>
	
	7. 
	16. 

	Principle 9.4 Release of pollutants 

	Could the Project potentially result in the release of pollutants to the environment?
	No
	The project activity is designed to introduce geothermal energy based space heating system to realize heat supply to a series of new residential buildings and commercial buildings in Taishan village over winter season, which will displace heat supply from isolated coal-fired boilers as a business-as-usual scenario in the project area. Emission reduction credits will be earned by the use of geothermal energy instead of the combustion of fossil fuel for space heating.
	Not required

	>>
	
	8. 
	17. 

	Principle 9.5 Hazardous and Non-hazardous Waste 

	Will the Project involve the manufacture, trade, release, and/ or use of hazardous and non-hazardous chemicals and/or materials?
	No
	The project activity does not involve chemicals or materials subject to international bans or phase-outs. It does not involve the manufacture, trade, release, and/ or use of hazardous and non-hazardous chemicals and/or materials.
	Not required

	>>
	
	9. 
	18. 

	Principle 9.6 Pesticides & Fertilisers 

	Will the Project involve the application of pesticides and/or fertilisers?
	No
	The project activity does not involve any application of pesticides and/or fertilizers.
	Not required

	>>
	
	10. 
	19. 

	Principle 9.7 Harvesting of Forests

	Will the Project involve the harvesting of forests?
	No
	The project activity does not involve the harvesting of forests.
	Not required

	>>
	
	11. 
	20. 

	Principle 9.8 Food

	Does the Project modify the quantity or nutritional quality of food available such as through crop regime alteration or export or economic incentives?
	No
	The project activity does not involve the modification of the quantity or nutritional quality of food available.
	Not required

	>>
	
	12. 
	21. 

	Principle 9.9 Animal husbandry 

	Will the Project involve animal husbandry?
	No
	The project activity does not involve animal husbandry.
	Not required

	>>
	
	13. 
	22. 

	Principle 9.10 High Conservation Value Areas and Critical Habitats 

	Does the Project physically affect or alter largely intact or High Conservation Value (HCV) ecosystems, critical habitats, landscapes, key biodiversity areas or sites identified?
	No
	The project is not located in an area within a high conservation value area or within critical natural habitats. The project activity does not physically affect or alter largely intact or High Conservation Value (HCV) ecosystems, critical habitats, landscapes, key biodiversity areas or sites identified.
	Not required

	>>
	
	14. 
	23. 

	Principle 9.11 Endangered Species 

	Are there any endangered species identified as potentially being present within the Project boundary (including those that may route through the area)?

AND/OR 

Does the Project potentially impact other areas where endangered species may be present through transboundary affects? 
	No
	There are no endangered species identified as potentially being present within the Project boundary. In addition, the geothermal based heating system used in the project will not pose a threat to any species.
	Not required

	>>
	
	15. 
	24. 






[bookmark: _Ref49516032]Appendix 2- Contact information of project participants
	Organization name
	Zhengzhou Onar Heating Co., Ltd

	Registration number with relevant authority
	91410184MA46H7A48L

	Street/P.O. Box
	260m to the north at the intersection of Yanhuang Avenue and Daodong Road

	Building
	

	City
	Xinzheng city

	State/Region
	Henan province

	Postcode
	451100

	Country
	China

	Telephone
	+86 0371 86102662

	E-mail
	yliu_onar@163.com 

	Website
	http://www.onaer.cn/gy/19.html 

	Contact person
	Liu Yue

	Title
	Deputy General Manager

	Salutation
	Mr.

	Last name
	Liu

	Middle name
	

	First name
	Yue

	Department
	

	Mobile
	

	Direct tel.
	+86 0371 86102662

	Personal e-mail
	yliu_onar@163.com


[bookmark: _Ref49516052]
	Organization name
	Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.

	Registration number with relevant authority
	91310115301334442X

	Street/P.O. Box
	No.2025 West Zhongshan Road

	Building
	Yongsheng Mansion

	City
	Shanghai

	State/Region
	

	Postcode
	200030

	Country
	China

	Telephone
	+86 21 6127 2386

	E-mail
	ming.li@profitcarbon.com

	Website
	www.profitcarbon.com

	Contact person
	Li Ming

	Title
	BD Manager

	Salutation
	Mr.

	Last name
	Li

	Middle name
	

	First name
	Ming

	Department
	

	Mobile
	

	Direct tel.
	+86 21 6127 2386

	Personal e-mail
	ming.li@profitcarbon.com
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Not applicable.

Appendix 4-Summary of Approved Design Changes
Not applicable.

Revision History

	Version
	Date
	Remarks

	1.2
	14 October 2020
	Hyperlinked section summary to enable quick access to key sections
Improved clarity on Key Project Information
Inclusion criteria table added
Gender sensitive requirements added 
Prior consideration (1 yr rule) and Ongoing Financial Need added
Safeguard Principles Assessment as annex and a new section to include applicable safeguards for clarity
Improved Clarity on SDG contribution/SDG Impact term used throughout
Clarity on Stakeholder Consultation information required
Provision of an accompanying Guide to help the user understand detailed rules and requirements

	1.1
	24 August 2017
	Updated to include section A.8 on ‘gender sensitive’ requirements

	1.0
	10 July 2017
	Initial adoption
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Sensitivity analysis (O & M Costs)
Project 	-0.1	-0.05	0	0.05	0.1	31.16	31.7	32.234910647001236	32.770000000000003	33.31	Baseline	-0.1	-0.05	0	0.05	0.1	21.29	21.96	22.669674229075511	23.42	24.2	



Sensitivity analysis (Total Heat Supply)
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