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1 PROJECT DETAILS

1.1 Summary Description of the Project

It is pointed out in the Plan for Clean Heating in Winter in Northern China (2017-2021)
(Development and Reform of Energy resources (2017) No. 2100) 1 that, at present, the
proportion of clean heating in northern China is low, especially in some areas, where bulk burning
coal is used in winter and air pollutant emissions are high, so it is urgent to promote clean heating.
This will have a bearing on the winter warmth of the people in northern China and whether smog
can be reduced. It is an important part of the revolution in energy production and consumption
and the revolution in rural lifestyles.

According to the requirements of the above Plan, Luohe municipal government will take a series
of measures to improve the environment and residents' living conditions. The project activity is
designed to introduce geothermal energy-based space heating system to realize heat supply to
a series of new residential buildings in Luohe city over winter season, which will displace heat
supply from isolated coal-fired boilers as a business-as-usual scenario in the project area.

The project owner is Henan Wanjiang New Energy Development Co. Ltd. It can supply geothermal
heat to 8,283 thousand m2 of newly built residential buildings with a total heating load of 414.15
MW. The scenario prior to the implementation of the proposed project activity is that heat
supplied to the building areas in winter would be provided by isolated coal-fired boilers.

Emission reduction credits will be earned using geothermal energy instead of the combustion of
fossil fuel for space heating. The annual average CO2 emission reductions are estimated as
481,744 tCO2¢, and total GHG emission reductions for the first crediting period are 2,408,720
tCOze.

1.2 Sectoral Scope and Project Type

The project is not a grouped project, sectoral scope and methodologies are as follows:
Sectoral Scope 1: Energy industries (renewable - / non-renewable sources)

Project Methodology: AMOO72 Fossil Fuel Displacement by Geothermal Resources for Space
Heating (Version 03.0)

1.3  Project Eligibility

The scope of the VCS Program includes:

I https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf
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1) The six Kyoto Protocol greenhouse gases: The project only considers the reduction of Carbon
Dioxide (CO2) Emissions for VCS Standard crediting. Refer to section 3.3 of the PD for more details.

2) Ozone-depleting substances: NA.
3) Project activities supported by a methodology approved under the VCS Program through the
methodology approval process: NA.

4) Project activities supported by a methodology approved under a VCS approved GHG program
unless explicitly excluded under the terms of Verra approval: The methodology AMOO72 (Version
03.0) of the project utilized is a methodology approved under CDM Program, which is a VCS
approved GHG program.

5) Jurisdictional REDD+ programs and nested REDD+ projects as set out in the VCS Program
document Jurisdictional and Nested REDD+ (JNR) Requirements: NA.

Meanwhile, the project is not belonged to the projects excluded in Table 1 of VCS Standard 4.1.
Thus, the project is eligible under the scope of VCS program.

Eligibility of the project under VCS Standard:

The proposed project falls under section 3.1 General Requirements of VCS Standard with the
following eligibility criteria:

Eligibility Criteria

Justification

Section 3.1.1 of VCS Standard (Version 4.1)

Projects shall meet all applicable rules and
requirements set out under the VCS Program,
including this document. Projects shall be

guided by the principles set out in Section
2.2.1.

The project meets all applicable rules and
requirements as set out under the VCS
Program.

Section 3.1.2 of VCS Standard (Version 4.1)

Projects shall apply methodologies eligible
under the VCS Program. Methodologies shall
be applied in full, including the full application
of any tools or modules referred to by a
methodology, noting the exception set out in
Section 3.13.1. The list of methodologies and
their validity periods is available on the Verra
website.

The project applies CDM approved
methodology AM0OO72 (version 03.0) which is
an eligible VCS methodology along with tool or
modules as applicable. Refer to section 3.1
and 3.2 of the PD below for more details.

Section 3.1.3 of VCS Standard (Version 4.1)

Projects and the implementation of project
activities shall not lead to the violation of any
applicable law, regardless of whether or not
the law is enforced.

Projects are following currently applicable
laws. According to the environmental impact
assessment report (EIA) of the project, the
project complies with all Chinese relevant
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laws and regulations. Refer to section 1.14 of
the PD below for more details.

Section 3.1.4 of VCS Standard (Version 4.1)

Where projects apply methodologies that
permit the project proponent its own choice of
model (see the VCS Program document
Program Definitions for definition of model),
such model shall meet with the requirements
set out in the VCS Program document VCS
Methodology Requirements and it shall be
demonstrated at validation that the model is
appropriate to the project circumstances (i.e.,
use of the model will lead to an appropriate
quantification of GHG emission reductions or
removals).

Not applicable. There is no model needs to be
chosen by the project proponent as per the
applied methodology AMOQO72 (version 03.0).

Section 3.1.5 of VCS Standard (Version 4.1)

Where projects apply methodologies that
permit the project proponent its own choice of
third party default factor or standard to
ascertain GHG emission data and any
supporting data for establishing baseline
scenarios and demonstrating additionality,
such default factor or standard shall meet
with the requirements set out in the VCS
VCS  Methodology

Program  document

Requirements.

Not applicable. There is no third-party default
factor or standard need to be chosen by the
project proponent as per the applied
methodology AM0OO72 (version 03.0).

Section 3.1.6 of VCS Standard (Version 4.1)

Projects shall apply
methodologies  that performance
methods (see the VCS Program document VCS
Methodology Requirements

information on performance methods) where

preferentially

use
for  further
a methodology is applicable to the project that
uses a performance method for determining
both additionality and the crediting baseline
(i.e., a project shall not apply a methodology
that uses a project method where such a
performance method is applicable to the
project).Methodologies approved under the
VCS Program that use performance methods

Baseline scenario and additionality have been
analysed as per the applied methodology
AMOO72 (version 03.0) and tool 02 (Version
07.0). Refer to section 3.4 and 3.5 of the PD
for more details.
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provide a list of similar methodologies that
use project methods (that were approved
under the VCS Program or an approved GHG
program at the time the performance method
was developed). Such lists are not necessarily
exhaustive but can serve as the starting point
for determining whether a performance
method is applicable to the project. Following
the approval of a methodology that uses a
performance method, projects may use any
applicable pre-existing methodology that uses

a project method for a six-month grace period.

Section 3.1.7 of VCS Standard (Version 4.1)

Where the rules and requirements under an
approved GHG program conflict with the rules
and requirements of the VCS Program, the
rules and requirements of the VCS Program
shall take precedence.

Not applicable.

Section 3.1.8 of VCS Standard (Version 4.1)

Where projects apply methodologies from
approved GHG programs, they shall comply
with any specified capacity limits (see the VCS
Program document Program Definitions for
definition of capacity limit) and any other
relevant requirements set out with respect to
the application of the methodology and/or
tools referenced by the methodology under
those programs.

Not applicable. There is no specified capacity
limits and any other relevant requirements set
out as per the applied methodology and tools.

Section 3.1.9 of VCS Standard (Version 4.1)

Where Verra issues new requirements relating
to projects, registered projects do not need to
adhere to the new requirements for the
remainder of their project crediting periods
(i.e., such projects remain eligible to issue
VCUs through to the end of their project
crediting period without revalidation against
the new requirements). The new requirements
shall be adhered to at project crediting period
renewal, as set out in Section 3.8.9.

This is the first crediting period of the project,
and it has fellow all the latest requirements of
Verra.
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Project Design

The project is designed to introduce geothermal energy-based space heating system to realize
heat supply to a series of new residential buildings in Luohe city over winter season. There are
totally 10 communities involved in the project activity, the project has been designed to include
multiple project activity instances.

Eligibility Criteria

The project is not a grouped project. So it’s not applicable.

Project Proponent

Provide contact information for the project proponent(s). Copy and paste the table as needed.
Wanjiang New Energy Group Co., Ltd.

Organization name

Contact person Xiang kang
Title General Manager
Address Room 1201, 1202, 1203, 1206, 12 / F, Yizhong Building, No.75 Qilihe

South Road, Zhengzhou (East of Zhengzhou), Henan Pilot Free Trade
Zone.

Telephone /

Email sharkshark999@163.com

Other Entities Involved in the Project

Provide contact information and roles/responsibilities for any other entities involved in the
development of the project. Copy and paste the table as needed.

(o]g--lalr2 il Mit-10cM Profit Carbon Environmental Energy Technology (Shanghai) Co., Ltd.
ROICRRGENJI[l48 VCS Consultant

Contact person Joanna Zhu

Title Project Director

Address Room 302, 2815 Longteng Avenue, Xuhui District, Shanghai
Telephone +86 21 6127 2386

Email yanan.zhu@profitcarbon.com
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Ownership

The project owner of the project is Wanjiang New Energy Group Co., Ltd. The approval of
Environmental Impact Assessment (EIA), Feasibility Study Report (FSR), and the business license
of the project owner are evidence for legislative right.

Project Start Date

As per section 3.7 of VCS Standard (Version 4.1), the project start date of a non-AFOLU project is
the date on which the project began generating GHG emission reductions or removals. The
project has been designed to include multiple project activity instance. There are 10 communities
involved in the project activity and all the geothermal space heating system of them started fully
commissioning on 1/11/2020. Thus, the project start date is 1/11/2020.

Project Crediting Period

This project adopts fixed crediting periods of 10 years. The crediting period is 10 years from
1/11/2020 to 31/10/2030 (both days included).

Project Scale and Estimated GHG Emission Reductions or Removals

The project annual average CO2 emission reductions are estimated as 481,744 tCO2e, which is
larger than 300,000 tCOze. As per Section 3.1.9 of VCS Standard (Version 4.1), it is a large project.

Project Scale

Project
Large project x
reductions or removals (tCO2e)

1/11/2020-31/10/2021 481,744
1/11/2021-31/10/2022 481,744
1/11/2022-31/10/2023 481,744
1/11/2023-31/10/2024 481,744
1/11/2024-31/10/2025 481,744
1/11/2025-31/10/2026 481,744
1/11/2026-31/10/2027 481,744
1/11/2027-31/10/2028 481,744



v VCS

Project Description: VCS Version 4.0

1/11/2028-31/10/2029 481,744
1/11/2029-31/10/2030 481,744
Total estimated ERs 4,817,440

Total number of crediting years 10

Average annual ERs 481,744

Description of the Project Activity

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 60 thermal wells with a design depth of 2,300 meters were constructed, of which the
42 production wells with an average flow rate of 150 m3/h will supply the feed geothermal water
at temperature of 75°C to 42 heat substations through primary heating network. The 18 re-
injection wells will receive the return water at temperature of 9 ° C after secondary heat exchange.
The 42 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 1-1
below.
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Figure 1-1 Technologies and Measures Employed by the Project Activity

A total of 42 heat substations in 10 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 seawater heat pumps, the main equipment of the heat substations also includes deep well
pumps, hydro-cyclones, plate heat exchangers, circulating pumps, make-up pumps, tank, and
water-softening facilities. All the geothermal wells, heat substations and related facilities were
newly constructed.

The project started construction on 01/04/2020 and has put into test run on 01/11/2020. It
can supply geothermal heat to 8,283 thousand m2 of residential buildings with a total heating
load of 414.15 MW. The heating load of different sub-areas is calculated based on the heating
area. The main parameters of the 42 heat substations are shown in Table 1-1 below.

Table 1-1 Main Parameters of the 42 Heat Substations

Geothermal wells

Number

Heat Number of Heat load Heating area
No. Sub-area : u .
substation | production | of Re (MW) (thousand m?2)
injection
wells
wells

1 Binhuguoji 10 10 5 107.550 2,151
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2 | Xiangwanyihao 10 10 5 128.850 2,577

3 Weinisi 2 2 1 21.950 439

4 | Yuehugongguan 2 2 1 20.250 405

5 | Changyuanguoji 3 3 1 23.450 469

6 Lvdicheng 3 3 1 21.500 430

7 Xixihuayuan 3 3 1 24.350 487

8 Jiangshanyin 3 3 1 20.750 415

9 Jianyeyunxifu 3 3 1 23.500 470

10 Danjiangfu 3 3 1 22.000 440

Residential
Total 42 42 18 414.15 buildings

8,283

All the building covered by the project were newly built buildings and there was no existing heating
system prior to the project activity. In baseline scenario, heating supply in winter for the building
areas will be provided by newly built coal-fired boilers in boiler house.

Project Location

The project is in Luohe City of Henan Province. The geographical coordinates are Longitude east
113°27'to 114°16' and Latitude North 33°24' to 33°59'. The detailed coordinates of the 60
geothermal Wells are provided in Table 1-2 below.

Table 1-2 Coordinates of 60 Geothermal Wells

No. Sub-areas Heat Substations | Geothermal Wells Coordinate
1#BHG 33°35'29.2'N
Production Well | 114°03'54.5"E

i i HHBRG) 2#BHG) 33°3520.5'N

1 Binhuguoji 38" "
2#BHG) Production Well | 114703'55.5°E

1#BHGJ

Injection Well

33°35'30.2"N
114°03'57.3"E
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3#BHGJ

Production Well

33°35'27.5"N
114°03'59.4"E

3#BHGJ A#BHG) 33°35'26.2"N
AHBHG Production Well 114°03'58.6"E
2#BHGJ 33°35'25.4"N

Injection Well 114°03'57.7"E

5#BHGJ 33°35'22.6"N
Production Well 114°03'56.2"E

SH#BRE) 6#BHG 33°35'25.8"N
6#BHG) Production Well 114°03'55.9"E
3#BHGJ 33°35'26.2'N

Injection Well 114°03'57.5"E

T#BHG 33°35'32.4"N
Production Well 114°03'55.9"E

7HBRG) 8#BHG) 33°35'31.4"N
S#BHGJ Production Well 114°03'55.1"E
4#BHGJ 33°35'29.4"N

Injection Well 114°03'55.2"E

9#BHGJ 33°35'26.9'N

Production Well 114°03'55.5"E

9#BHG) 10#BHGJ 33°35'25.9"N
10#BHG) Production Well 114°03'55.7"E
5#BHG) 33°35'27.7°N

Injection Well 114°03'55.8"E

i i LAXWYH T#XWYH 33°34'46.6"N

2 Xiangwanyihao 34 "
2#XWYH Production Well 114°03'55.9"E
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2#XWYH

Production Well

33°34'45.7"N
114°03'53.6"E

I#XWYH

Injection Well

33°34'44.3"N
114°03'52.5"E

3#XWYH

Production Well

33°34'56.4"N
114°03'54.4"E

SHXWYH AHIXWYH 33°34'55.8"N
A#XWYH Production Well 114°03'53.0'E
2#XWYH 33°34'53.8"N
Injection Well 114°03'51.4"E

S#XWYH 33°34'48.3"N
Production Well 114°03'48.1"E

SR E#XWYH 33°34'47.4'N
6#XWYH Production Well 114°03'48.1'E
S#XWYH 33°34'48.5'N

Injection Well 114°03'47.1"E

THXWYH 33°34'45 4"N
Production Well 114°03'45.9"E

THXNYH B#XWYH 33°34'45.0'N
S8#XWYH Production Well 114°03'44.8'E
AHXWYH 33°34'44.8'N
Injection Well 114°03'43.8"E

9#XWYH 33°34'45.9'N

9#XWYH Production Well 114°03'47.7"E

10#XWYH 10#XWYH

Production Well

33°34'45.9"N
114°03'46.1"E
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S#XWYH 33°34'45.8'N
Injection Well 114°03'44.6"E

THWNS 33°34'46.8"N
Production Well 114°03'35.7"E

inisi L#WNS 2#WNS 33°34'46.3'N

3 Weinisi 344 !
2#WNS Production Well 114°03'37.4"E

THWNS 33°34'46.8'N
Injection Well 114°03'35.5"E

TH#YHGG 33°34'53.0"N
Production Well 114°02'57.5"E

L#YRGG 2#YHGG 33°34'52.4"N

4 Yuehugongguan 34 "
2#YHGG Production Well 114°02'58.6"E

1#YHGG 33°34'53.7'N
Injection Well 114°02'57.7"E

1#Cval 33°35'31.5"'N
Production Well 113°57'30.4"E

2#CYG) 33°35'33.7"N

1#CYGJ 35:33.7"
Production Well 113°57'31.5"E

5 Changyuanguoji 2#CYG)J

VG 3#CYG) 333531 4N
Production Well 113°57'26.8"E

1#Cval 33°35'33.5'N
Injection Well 113°57'29.3"E

1#LDC 33°35'28.2'N

1#LDC 3528.2"
Production Well 113°57'28.6"E

6 Lvdicheng 2#LDC

3#LDC 2#LDC 33°35'24.8"N
Production Well 113°57'27.1"E
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3#LDC

Production Well

33°35'26.4"N
113°57'25.8"E

1#LDC

Injection Well

33°35'28.4"N
113°57'25.3"E

1#XXHY

Production Well

33°35'21.3"N
113°57'24.7"E

3#JYYXF

Production Well

oy 2H#XXHY 4303517 8N
Production Well 113°57'23.3"E
7 Xixihuayuan 2#XXHY
SHXXHY SHXXHY 33°35'17.2'N
Production Well 113°57'19.6"E
THXXHY 33°35'18.8"N
Injection Well 113°57'17.0"E
1#JSY 33°35'18.2'N
Production Well 113°58'08.0"E
1#JSY 2HISY 33°35'21.6"N
Production Well 113°58'06.5"E
8 Jiangshanyin 2#JSY
385y 3#ISY 33°35'23.8"N
Production Well 113°58'03.6"E
1#JSY 33°35'26.4"N
Injection Well 113°58'00.9"E
THIYYXF 33°35'26.4"N
Production Well 113°58'00.9"E
1#JYYXF
2HIYYXF 33°35'24.6"N
9 Jianyeyunxifu 24#JYYXF 35248
Production Well 113°57'42.5"E
3#JYYXF

33°35'22.3"N
113°57'41.0"E
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LHIYYXE 33°35'25.9"N

Injection Well 113°57'41.5"E

10

Danjiangfu

1#DJF

2#DJF

3#DJF

1#DJF 33°35'15.7"'N

Production Well 113°57'37.7"E

2#DIF 33°35'15.3"N

Production Well 113°57'39.5"E

S#DJF 33°35'17.6'N

Production Well 113°57'40.8"E

1#DJF 33°35'15.7"'N

Injection Well 113°57'36.9"E

MAP OF THE PEOPLE'S REPUBLIC OF CHINA

Edition of Administrative Region

95"

VLWVd, )
\c?*—r«-_,\,/’\ 1)
o~

J

307

o

LEGEND

WVHNVAR |

SCALE 1 : 50 000 000

Y
c.ulznou—’ FIUNANS

HKlNJ‘N w\m( CHINA s\i
{Hainan Dao P\'ll‘il""“E

Henan Province

Fregmn o
e g

e
100 105

10"

|\5’

GS(2008) 1416 5

Jun. 2008

Produced by State Bureau of Surveying and Mapping

o
e T
wr e
o g
agr e
g
) e
i 5 man
ey ?
e
Doongaien
’ Loy nn
= &
\ P
L

ws



-/ VCS Project Description: VCS Version 4.0

QILHUANG
1BE

Sub-area
HEZHUANGCUN
XIEZHUANG FIEH
WE MENGMIAOZHEN
mm
m HEILONGTANXIANG
Lys U
HEZHUANGCUN JISHIXIANG
A BEY
BAIZHUANGCUN
= BEH
s238 . ..
Binhuguoji
; )
LVd ICheng ; LINZHUAN(
2 HE
i Yuehugongguan | ¢
gongg Xiangwanyihao
Xixihuayuan Jiangshanyin SHAOLING
DAGAOZHUANG DISE";ﬁRIECT
A X
DAWUZHUANG Luotlr% 4]
ARE @y ..
s241 IR;EJ \OJIE
NINGZHUANG = :61 Changyuanguo.“
T We| n |S| LIUZHUAN
H H IGCUN
Jianyeyunxifu oy I
.. DISTRICT ZHAIZHUANG
Danjiangfu |uui el Ziboncecs
ICT WEHHE Filits
BLX
GANHECHENXIANG ZHUZHUANG
saa FrIREN RE e
HUANGGANG e
YANZHUANGCUN ="
e
HOUXIEXIANG  LOUZHUANG
5 =
PANZHUANG
mE
636 | FANGZHUANG
BE
KONGZHONGGUOZHEN
L]
ZHAOGANG
ZHUYUAN
i) LA
= DENGXIANGZHEN

Figure 1-2 Location of the Project

1.13 Conditions Prior to Project Initiation

The multiple project activity instances involve greenfield geothermal space heating system. There
are no project activities at the project sites before the construction of the proposed project
activities. The baseline scenario is the same as the conditions existing prior to the project

initiation. Refer section 3.4 below for detailed baseline scenario.

1.14 Compliance with Laws, Statutes and Other Regulatory Frameworks
The project complies with all Chinese relevant laws and regulations. Mainly include:

1. Implementation Plan of Air Pollution Prevention and Control in Henan Province in 2018.2

2. Green Industry Guidance Directory (2019 version).3

2 http://www.henan.gov.cn/2018/02-23/249520.html

3 http://www.henan.gov.cn/2018/02-23/249520.html
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3. the Plan for Clean Heating in Winter in Northern China (2017-2021) (Development and
Reform of Energy resources (2017) No. 2100) 4

4. Catalogue for the Guidance of Industrial Structure Adjustment (2011 version).

EIA approval and Water drawing permit from governmental authorities: Luohe Ecological
Environment Bureau and Luohe Water Conservancy Bureau. The two approvals well demonstrate
that local government permits the construction of the project. Consequently, the project is
compliance with laws, status, and other regulatory frameworks.

1.15 Participation under Other GHG Programs

1.15.1 Projects Registered (or seeking registration) under Other GHG Program(s)

The project has neither been registered nor seeking registration under any other GHG programs.
The project is seeking registration only in VCS program.

1.15.2 Projects Rejected by Other GHG Programs

NA.

1.16 Other Forms of Credit

1.16.1 Emissions Trading Programs and Other Binding Limits

The project proponent is not part of any emission trading program. The net GHG emission
reductions from the project will not be used for compliance with emission trading programs or to
meet binding limits on GHG emissions. The project activity has not participated under any other
GHG programs.

1.16.2 Other Forms of Environmental Credit

The project hasn’t sought or received another form of environmental credits.

1.17 Additional Information Relevant to the Project

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

Refer to section 4.2 of the PD for more details.

Commercially Sensitive Information

4 https://www.gov.cn/xinwen/2017-12/20/5248855/files/7ed7d7cda8984ae39a4e9620a4660c7f.pdf
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No commercially sensitive information has been excluded from the public version of the project

description.

Sustainable Development

Estimated Sustainable Development Contributions

SDG
Targeted

13 Climate
Action

8 Decent
Work and
Economic
Growth

Most relevant SDG
Target

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

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

SDG Impact
Indicator

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

8.5.2 Unemployment
rate, by sex, age and
persons with
disabilities

Justification

The project activity is designed
to introduce geothermal energy-
based space heating system to
realize heat supply to a series of
new residential buildings (off
grid solutions for targeted users
and/or applications) in Luohe
City 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.

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.
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7 Target 7.2 By 2030, 7.2.1 Renewable ' The project activity is designed
Affordable increase energy share in the | to introduce geothermal energy-
and Clean substantially the total final energy based space heating system to
Energy share of renewable = consumption realize heat supply to a series of
energy in the global new residential buildings (off
energy mix grid solutions for targeted users

and/or applications) in Luohe
City 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.

Further Information

NA.

SAFEGUARDS

No Net Harm

The Environmental Impact Assessment (EIA) Report for the project was compiled by Luohe
Yonglan Environmental Technology Co., Ltd. The EIA Report for the Project has been approved by
Luohe Ecological environment Bureau on 31-December -2019, with approval No. “Environmental
Assessment [2019] No.1678". Every aspect of environmental impact has been considered in the
EIA report with corresponding measures during project development, and no net harm has been
detected. Meanwhile, the implementation of the project will improve local socio-economic
development through creating career opportunities and paying taxes.

Local Stakeholder Consultation

The Project owner collected comments by local stakeholders on the project activity. Survey
guestionnaires were distributed to local villagers and government officials by the Project owner
in March 2020. The survey questionnaire was designed to assess the project impacts on the
local environment and social economic development. The structure of the survey respondents is
listed in Table 2-1 below.
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Table 2-1 Structure of stakeholders surveyed

Distribution
Quantity Percentage
ltem
Male 24 60.00%
Number of stakeholders surveyed

Female 16 40.00%

<25 10 25.00%

25-45 18 45.00%

Age

45-55 10 25.00%

>55 2 5.00%

Worker 11 27.50%

Peasant 18 45.00%

Occupation Management personnel 4 10.00%

Civil servant 3 7.50%
Unspecified 4 10.00%

Forty questionnaires were distributed to local stakeholders, and all questionnaires have been
recollected. Comments from these questionnaires are summarized in Table 2-2 below.

Table 2-2 Summary of stakeholders’ comments

No. Questions Attitude or Opinion Amount | Percentage
Very much 32 80.00%
Do you know about the project
1 o Heard of 8 20.00%
activity?
Nothing 0 0.00%
Yes 31 77.50%
Do you think this project will
2 improve the current heating No 0 0.00%
situation?
Don’t know 9 22.50%
_ ) ) Yes 29 72.50%
Do you think the project will
3 promote local economic No 3 7.50%
development?
Don’t know 8 20.00%
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. ) ) Yes 31 77.50%
Do you think the project will
4 improve the local employment No 0 0.00%
situation?
Don’t know 9 22.50%
Positive impact 23 57.50%

What impact do you think will .
5 No impact 17 42.50%

the project bring to your family?

Negative impact 0 0.00%
None 32 80.00%
Air pollution 0 0.00%
What is the most probable
environmental impact do you Water pollution 0 0.00%
6 think the project will cause Noise pollution 0 0.00%
after the construction finish?
i i Harm to indigenous
(Multiple choice) g 0 0.00%

animals and plants

Don’t know 8 20.00%
Promote economic
19 47.50%
development
What do you think will be the
7 project’s impact on the local Improve electricity
. . . . 30 75.00%
community? (Multiple choices)? supply condition
No great impact 5 12.50%
Support 36 90.00%

What is your attitude to the .
8 Against 0 0.00%

project activity?

Indifferent 4 10.00%

In general, local stakeholders are supportive of the project construction. The survey shows that
many local stakeholders think the Project will help improve the life of local people and promote
local economic development without much adverse environmental impact. The survey shows that
almost all the stakeholders are supportive to the project, believing that the project will provide
more employment opportunities, help local economic development. Therefore, the
implementation of the Project is regarded as beneficial by most of the local stakeholders.

Local Stakeholder Consultation during the project implementation stage:

Communications with Local stakeholders are being carried out at periodic intervals. Key
implementation schedules or changes of the project will be communicated to the local authority,

23



2.3

v VCS

Project Description: VCS Version 4.0

who will inform the neighbourhood committee and the residents, the comments and suggestions
from residents will be collected by the local authority meanwhile. And the local government
agencies and competent authorities will conduct spot checks on the implementation of the
project from time to time and give suggestions on the involved rectification problems. There are
no negative comments received for the project. In line with VCS requirements all the processes
have been implemented to receive comments from local stakeholders as well as communicate
with them at periodic intervals.

Environmental Impact

The EIA report was completed in December 2019 and was approved by Luohe Ecological
environment Bureau on 31-December-2019. The environmental impacts of the project in
construction period and in operation period are summarized as follows.

1.Construction Phase
1.1 Air pollution

During the construction period, closed construction, sprinkling dust suppression, speed limit and
other measures can reduce dust pollution to the atmosphere; Construction machinery exhaust
through the selection of low energy consumption, low pollution emissions of construction
machinery and vehicles, strengthen the management and maintenance of machinery and
vehicles; Welding dust is discharged after being treated by mobile dust purifier.

The above measures can effectively reduce the impact of waste gas on the surrounding
environment during construction period and have little impact on the ambient air.

1.2 Wastewater

The construction personnel of the project do not live and sleep in the construction site, so the
wastewater generated during the construction is mainly pipeline pressure test wastewater.

After laying the heating pipeline, the pressure of the pipeline will be flushed to test its tightness.
The heating pipeline uses tap water as the pressure test medium, and the main pollutant in the
pressure test wastewater of the pipeline is SS, which is relatively clean and discharged into the
municipal government by relying on the residential sewage pipeline

Sewage pipe network, into the sewage treatment plant treatment.
1.3 Noise

During the construction of the project, the noise source is generated by the excavator. Through
reasonable arrangement of construction time, reasonable arrangement of construction layout,
the use of low-noise equipment and other measures, the impact on the surrounding sound
environment can be effectively reduced. After the completion of construction, the mechanical
noise will end.
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1.4 Solid waste

The abandoned earth generated during the construction period should be piled up in the
designated place, and those that can be recycled should be recycled and comprehensively
utilized as far as possible, and those that cannot be utilized should be transported to the special
construction waste dump site in time. The construction personnel's household garbage shall be
uniformly cleared, transported, and disposed of by the sanitation department.

2. Operation Phase
2.1 Wastewater

The wastewater of the project is discharged from the soft water system and discharged from the
heating circulation system. The wastewater enters the municipal sewage pipe network through
the sewage pipe network of the heating community, and finally enters the sewage treatment plant
of Luohe New District for centralized treatment. The impact of the project on the surface water
environment is acceptable.

2.2 Noise

During the operation period, the noise generated by the project mainly comes from the air source
heat pump unit of the heat source station and the mechanical noise generated by the equipment
of the heat supply station. Low noise equipment is selected for heat source station. The noise of
each factory boundary can meet the requirements of class 2 limit of Environmental Noise
Emission Standard for Industrial Enterprise Factory boundary (GB12348-2008), and the
sensitive points of sound environment meet the requirements of Class 2 standard of Sound
Environment Quality Standard (GB3096-2008).

2.3 Solid waste

During the operation period, the waste filter element replaced by the filter device shall be
recovered and disposed by the equipment manufacturer, and the waste ion exchange resin
generated by the filter shall be temporarily stored in the temporary storage room of hazardous
waste and shall be periodically disposed of by qualified units.

In conclusion, Wanjiang New Energy Group Co., Ltd. The Luohe Geothermal Based Space Heating
System conforms to the national industrial policy; After taking the corresponding environmental
protection measures, the pollutants generated during the construction period and operation
period can be discharged up to the standard or reasonably placed, with little impact on the
environment. Therefore, the project is feasible from the perspective of environmental protection.

Public Comments

This project will be open for public comment on the verra website.

AFOLU-Specific Safeguards
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APPLICATION OF METHODOLOGY

Title and Reference of Methodology
Approved baseline and monitoring methodology: AMOO72 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)5

Tool 05 Baseline, project and/or leakage emissions from electricity consumption and monitoring

of electricity generation (Version 03.0)6

Tool 07 Tool to calculate the emission factor for an electricity system (Version 07.0)7

Tool 24 Common practice (Version 03.1)8

3.2 Applicability of Methodology

Justification for the choice of the selected methodology is shown in the following table:

AMOO72 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 in Luohe City 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

The geographical extent of the project boundary
includes the 60 geothermal wells, 42 heat
substations, 10 sub-areas of residential buildings,
and the primary networks and secondary network.
No existing facilities were involved.

5 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-02-v7.0.pdf

6 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-05-v3.0.pdf

7 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-07-v7.0.pdf

8 https://cdm.unfccc.int/methodologies/PAmethodologies/tools/am-tool-24-v1.pdf
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location and capacity of existing
geothermal wells, and heating system
infrastructure can be clearly identified;

(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 10 sub-areas in Luohe City. It can supply
geothermal heat to 8,283 thousand m2 of
residential buildings.

(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 of the project, which will
replace the use of isolated coal-fired boilers in
baseline scenario completely.

(d) The installed heat capacity may
increase as a result of the project activity.
But this increase is limited to 10 percent
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 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 is
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

The project activity is designed to introduce
geothermal energy-based space heating system
to realize heat supply to a series of residential
buildings in Luohe City. Alternative scenarios,
barrier analysis, investment analysis and common
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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.

practice analysis will be carried out based on Tool
02. Refer to section 4.1 of the Report 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). Therefore, emissions
related to electricity consumption need to be
calculated. Electricity bill and invoice with the
power grid company were provided as evidence.
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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 ll: Electricity is supplied to
consumers/electricity consuming
facilities; or

(c) Scenario lll: 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).

In baseline scenario, heating supply in winter for
the building areas were provided by coal-fired
boilers in boiler house. No electricity will be used,
this criterion is not applicable.

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 lla and option llb. If option lla 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

The project activity uses electricity from Centre
China Power Grid (CCPG) only. Electricity bill and
contract with the power grid company were
provided as evidence. Emission factor for the
project electricity system will be calculated for grid
power plants only as per Tool O7.
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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.

In case of CDM projects the tool is not
applicable if the project electricity system
is located partially or totally in an Annex |
country.

The project electricity system is located totally in
Henan Province of China, which is not an Annex |
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. As per
requirements of this criterion, the value applied to
the CO2 emission factor of biofuels were zero.

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
AMOO72 (Version 03.0) on approaches for the
conduction of the common practice test.

3.3 Project Boundary

As per AMOO72 Fossil Fuel Displacement by Geothermal Resources for Space Heating (Version

03.0), the spatial extent of the project boundary includes:
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(a) The site of geothermal heat extraction including, geothermal wells, re-injection wells, pumps,
geothermal water storage tanks etc.

The project includes 42 production wells and 18 re-injection wells as shown in Figure 3-1.

(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 42 substations, residential in 10 sub-areas as shown in Figure 3-1.
(c) Decentralized heating equipment, 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 3-1 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.

HSy HDy

Geothermal Production Sub-station k (heat Loss™y Building m

Well j (j=1-60) exchanger ) k=1-42) (m=1-10)
Feed geothermal water Clean water circulation

— Return geothermal water
Re-injection Well

Production well j (j=1-18)

HSy The net quantity of heat supplied by the project activity
HDy Aggregate space heat demand within the area of supplied heat

Loss?y Heat distribution loss from sub-station k to space heating areas

Figure 3-1 Project Boundary

The greenhouse gases included or excluded from the project boundary are summarized in Table
3-1 below.
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Table 3-1 Emission Sources Included in or Excluded from the Project Boundary

m Included? | Justification/Explanation

Main emission source

Fossil fuel used CHas No Minor source. Neglected for simplicity and
for space conservativeness.
- heating
£ N20 No Minor source. Neglected for simplicity and
" conservativeness.
©
m . g . .
Electricity used CO2 Yes Significant emission source
uels geojthermal CHa No Minor source
extraction
/operations N20 No Minor source
CO2 No No fuel is used for geothermal
Fuel used for extraction/operation.
geothermal
extraction CHa No Minor source
/operations
N20 No Minor source
L
_&i CO2 No No fugitive emissions will be considered
g by the project as the low-temperature
Fugitive geothermal system is designed to operate
emissions from by extracting geothermal water at
geothermal approximately 75°C.
resource
extraction CHa No Minor source
N20 No Minor source

Baseline Scenario

As per section 5.2 of AMOO72 Fossil Fuel Displacement by Geothermal Resources for Space
Heating (Version 03.0), the most plausible baseline scenario shall be determined with 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 |
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a) Implementation of the L . . :
(@) . P . . This is a realistic and credible alternative
1 project activity without the . Included
. scenario.
benefits.
(b) Introduction of a new integrated district heating system(s) connected by a new
primary network:
Form the urban heating system "one city,
. . L one network" pattern, heating penetration
i) Introduction of a district
(hgatin svstem: rate of about 90%.° Excluded
2 gsy ' District heating is not provided in the
project area.
ii) The replacement of the . . .
(i) P . . All the residential buildings of the 10 sub-
heat-only boilers in the
. areas were newly constructed. There are | Excluded
existing network(s) by new .
. no existing networks.
heat-only boilers.
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
M . i Some areas of Luohe are still not covered
boiler houses, supplying L . .
. by district heating system. It is normal
several buildings through o . - Included
. practice in Luohe City for new buildings of
a heat distribution .
the project aera.
network:
The laying of natural gas pipeline is
(i) Natural gas fired | relatively complicated, and the cost is
boilers in boiler houses, | high, once destroyed, it will cause great
supplying several | harm to the surrounding environment and | Excluded
buildings through a heat | people's life and property safety. The area
3 distribution network: where the project is located is temporarily
not covered by natural gas pipe network.10
I . .| The cost of using an oil-fired boiler is twice
(iii) Oil fired boilers in 'g .
. . that of a gas fired boiler to produce the
boiler houses, supplying L
. same amount of heat. In addition, the
several buildings through ) L Excluded
L. transportation and storage of oil is
a heat distribution .
dangerous and more prone to accidents. It
network: . . .
is not recommended in Chinall,
(iv) Decentralized | The centralized heat source does not Excluded
cogeneration plants; cover the project area
Due to the limit on biomass reserves and
(v) Renewable energy )
. technique level, renewable energy
sources, such as biomass . . Excluded
sources, such as biomass energy, wind
or solar thermal collectors,
energy, and solar energy, are not stable for

9 https://www.henan.gov.cn/2020/11-16/1890415.html

10 http://www.bulletin.cas.cn/publish article/2020/9/20200914.pdf

1 http://rq.reenry.com/xinwenzixun/xingyedongtai/616.html
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connected to a heat | space heating. Renewable energy can only
distribution network. be used as supplementary energy sources
in long term in Henan Province12.

(d) Continued use or introduction of individual heat supply solutions:
As per Three-year Action Plan to Win the
Blue Sky Defense War13, coal fired boilers
(i) Coal fired boilers for | for individual buildings should be
individual buildings; eliminated gradually. New coal fired
boilers built for individual buildings are
forbidden by local government.

It's dangerous to use coal fired stoves
inside the apartments due to carbon
(ii) Coal fired stoves for | monoxide poisoning. Carbon monoxide
individual apartments; poisoning incidents have occurred in
many places!4, it sounds the alarm on
safety of home heating in winter.

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
(iii) Natural gas fired | area. Besides, some shortcomings cannot
boilers  for individual | be neglected of the natural gas fired | Excluded
buildings; 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
depreciation1s

Oil-fired boilers generally use light oil and
heavy oil as fuel, in which diesel oil is most
(iv) Oil fired boilers for | used. The hourly fuel cost of a one-ton
individual buildings; diesel boiler is about 382.8 RMB, which is
nearly two times than that of natural gas
fired boilers?é,

Excluded

Excluded

Excluded

12 http://222.143.52.128/2cfg/1451.jhtml

13 http://www.gov.cn/zhengce/content/2018-07/03/content 5303158.htm

4 http://www.xinhuanet.com/legal/2019-01/09/c 1210034051.htm

15 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

16 https://www.guolujiage.cn/news/news1/512.html
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Qil fired stoves are mainly used in the
industrial field. It is not yet completely | Excluded
mature for using in apartmentsi’.
Electricity-based heating technologies are
more costly and thus not comparable with
(vi) Electricity (e.g., off- | other alternatives in terms of cost-
peak storage heating); effectiveness. The operating costs of
electricity boilers are about four times
than that of coal-fired boilers?8,

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 | Excluded
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 collectors1°.

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

(v) Oil fired stoves for
individual apartments;

Excluded

(vii) Individual heating
devises using renewable
energy sources, e.g., solar
thermal collectors;

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 VCS; 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.

7 https://www.sohu.com/a/355884111 99999190

8 https://www.zzboiler.com/baike/explanation/3750.html

19 https://www.ixueshu.com/h5/document/10a911bfed7419ce82f3a2eb1bb17fed318947a18e7f9386.html
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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 VCS 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) is 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 following20;

o yn I+HM+Fe
LCOH= Sum of costs over I/fetm.le - =1 (1’:,)t (1)
Sum of heat produced over lifetime Z{Ll(ifr)t
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
H: 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 3-2 below.

Table 3-2 Key Inputs to Calculate LCOH

Value
ltem Proposed project Alternative
baseline
Investment expenditures (10,000 RMB) 77,670.00 20,707.50
0&M Cost (10,000 RMB/year) 5,720.00 3,777.05
Fuel expenditure (10,000 RMB/year) 0 1,895.95
Residual value (10,000 RMB) 3,883.50 1,035.38
Annual heat supply (GJ) 5,367,384.00 5,367,384.00
Discount rate21 8% 8%
Project lifetime 10 years 10 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 3-3 below.

Table 3-3 Calculated Results of LCOH
Parameter Proposed project (1 (a)) Alternative baseline (3 (i)
LCOH (RMB/GJ) 28.97 15.45

20 https://en.wikipedia.org/wiki/Levelized cost of energy

21 Economic Evaluation Method and Parameter of Construction Projects version 03
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As indicated in Table 3-3, the levelized cost of alternative 3 (i) is the lowest. To further
demonstrate that the financial attractiveness of these scenarios is 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 3-4 Sensitivity Analysis of LCOH on Investment Expenditures (Unit: RMB/GJ)

ltem 10% 5% 0% 5% 10% Critical
point
Proposed
project (1 27.13 28.05 28.97 29.88 30.80
(@) - -73.83%
Alternative
baseline 14.96 15.21 15.45 15.69 15.94
(3 (i)

Sensitivity analysis (Investment Expenditures)
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Figure 3-1 Sensitivity Analysis (Investment expenditures)

According to Table 3-3, scenario 3 (i) is the most economical attractive alternative. When the
investment expenditure decreases 73.83%, 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%)22. Therefore, it is not likely to implement the project activity with the
investment expenditure reducing by 73.83%.

Table 3-5 Sensitivity Analysis of LCOH on 0&M Costs (Unit: RMB/GJ)

Critical

ltem -10% -5% 0% 5% 10% .
point

22 http://calendar.hexun.com/area/dqzb 410000 B1540000.shtml
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Proposed
project (1 27.90 28.43 28.97 29.50 30.03
(@)
Alternative
baseline 14.75 15.10 15.45 15.80 16.15

(3 (1)

-126.8%

Sensitivity analysis (O & M Costs)

35

30 — —— J
25

20

15 Zl_ﬁ o e A
10 I I

-10% -5% 0% 5% 10%

~—a— Project ey Baseline

Figure 3-2 Sensitivity Analysis (O&M Costs)

When the O&M expenditure decrease by 126.8%, 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 years23, it is not likely to decrease the O&M cost by 126.8%.

Table 3-6 Sensitivity Analysis of LCOH on Total Heat Supply (Unit: RMB/GJ)

Item 10% 5% 0% 5% 10% Critical
point
Proposed
project (1 32.18 30.49 28.97 27.59 26.33
@) - 87.50%
Alternative
baseline 16.77 16.08 15.45 14.88 14.37
(3 ()

2 http://www.gszybw.com/gs/shuju/henan/9318.html

38


http://www.gszybw.com/gs/shuju/henan/9318.html

3.5

v VCS

Project Description: VCS Version 4.0

Sensitivity analysis (Total Heat Supply)
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Figure 3-3 Sensitivity Analysis (Total Heat Supply)

When the total heat supply increased by 87.50%, 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 87.50% more than its installed
capacity. The increase in total heat supply by 87.50% 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 undertaken without
being registered as a VCS project activity, construction of new coal fired boilers in boiler houses,
supplying several buildings 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.

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 3.4 of this Report for selection of alternative 1 (a) and 3 (i).

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 heating load between 207.08 MW-621.23 MW are included in
the range of similar projects.
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Step 2: identify similar projects (both CDM and non-CDM) which fulfil all 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 wintertime.

- 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 207.08 MW-621.23 MW), as the proposed project activity and have started commercial
operation before the start date of the project (01/11/2020), the number is Nai.

Nai=Nnon-renewablet Nother-renewabiet Niff geothermait 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
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Nuitf 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-renewabie, Nother-renewable, Ndiff geothermai @Nd Nsimilar geothermal Should exclude the projects in Henan
province with the capacity range of 207.08 MW-621.23 MW and with the start date of commercial
operation before the project start date of 01/11/2020.

Nnon-renewable @Nd Notherrenewabie are different technologies due to the difference of their energy
source.

Therefo re, Naitt=Nnon-renewable+Nother-renewabie+ Naitr geothermal

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

As per Research on Heating in Winter of Zhengzhou City published by Zhengzhou City Municipal
Amenities Authority, Nsimiiar geothermai=0.

To assume Naitr=Nn, Nai= Nsimilar geothermar+Nairr=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 Nai.

As analyzed in Step 2, Na=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 Naif.
In summary, Nai=Ndgif=n.

Step 5: calculate factor F=1-Nuirt/ Nain 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-Naitt/ Nan=1-n/n=0<0.2

Nai-Nairr=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.

Methodology Deviations

There is no methodology deviation for the project.
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QUANTIFICATION OF GHG EMISSION
REDUCTIONS AND REMOVALS

Baseline Emissions

As per section 4.1 of this Report, the project reduces CO2 emissions using 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.

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:

BE,= i (HS™;,)xEFcoz,/ Ny ; (2)
Where:
BEy = The baseline emissions from heat displaced by the project activity during the
yeary (t CO2e/yr).
EFcozi = 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.

nsL,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.
HSBLy = 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:

HS,-Loss"™ =¥, HS®", Loss™, (3)

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

The net distribution losses of the geothermal heat supply system during the
yeary (TJ/yr).

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

Procedure to determine the heat generated by technology i (HSBL;y)

HSBL; y=wiX (HSy-LossPy+LossBLy) (4)
Where:
HSBLy, = The net output of heat generated by the baseline heat supply system using

HSy

Loss?y

LossBLy

the technology i measured at the end point of the heat facility, during the year
y (TJ/yr).

Assign weights for heat generated by technology i. As per section 4.1 of this
Report, 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
Luohe City published by Luohe City Municipal Amenities Authority, all the
heating in winter of residential were supplied by coal fired boilers. As per
paragraph 51(a)(ii) option 2 Assign weights based on available historical
records of AMOO72 (Version 03.0), w; is equal to 1.

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

The net distribution losses of the geothermal heat supply system during the
yeary (TJ/yr).

The net distribution losses of the heat supply system, in the absence of
project activity, during the yeary (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) nsL,j;
(b) EFcoz, i;
(c) LossBLy.

Ex post measurement parameters

(@) HSy;
(b) LossPy.

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

Project participants will determine ns.,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 percent 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 percent 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 verify that there is no
conflict of interest.

Other boilers used by the buildings in Luohe City 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%24. Thus, the highest efficiency value provided by the three manufacturers is
85%.

(d) Use the default values from Table 3-1 of AMOO72 (Version 03.0)
As per Table 3-1 Default baseline efficiency for different boilers of AMOO72 (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.

2 Zozen Boilers 79%. https://www.zhongzhengguolu.cn/product/DZL-ran-mei-zheng-gi.html, Fengcheng Energy
Equipment Factory 80%. https://www.nyglrg.com/CWNGreshuiguolu/270.html, Henan Hengxin Boiler Manufacturing Co.,
Ltd 85%. http://hxglzz.com/3g/show.asp?m=1&d=3439 .
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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 3-2 Data source for fossil fuel emission factors for each identified technology of
AMOO72 (Version 03.0), Data source (a) and (b) are unavailable. As discussed in section 4.1 of
the Report, 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 (LossBLiy) 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{Hcapr,HSy,estimated} (d)

HSy,estimatea 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.

HS, estimated™ Zj (Qj,dyyijXCF) 6)
Where:
HSsestimatea = Estimated quantity of heat supplied by the geothermal heat resource(s)

in the project activity, during the yeary (TJ)

Qjay = 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).
T; = Number of hours per year heat utilization at well j.
CF = Conversion factor from GWh to TJ (3.6).
Q= T 100 (7)
Where:
FRja,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).
At gy = Heat supplied at the downstream of heat exchanger (upstream of which is
connected with water supply from the geothermal well j) (°C).

To ensure that the geothermal well is providing the required amount of energy a cap is
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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.

Hoap=( Zm Am*Hlm X T)*CF+L0ss™Hy (8)
Where:

Hcap = The net quantity of heat supplied by the geothermal heat resource(s) in the

project activity, during the yeary (TJ).

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

Him = Heating index for construction type m (GW/m?2).

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

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

Loss?y = Heat distribution losses from substation k to space heating areas (To be

determined in Sub-step 2.b).

Hsr = Heat supplied by fossil fuel boiler, in case a boiler is used to meet the heat
demand of network. No fossil fuel boiler is utilized in the project activity
and Hrris O TJ.

Sub-step 2.b: Project emissions losses (Lossy)

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.

PJ_
Loss™,=HS,-HD, (9)

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

It is not possible to determine HDy, the heat losses (LossPy) 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.

Loss™,= ¥, 10%xA,,xHI,xT; X CFx107 (10)

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

BE,= ¥ (HS™";, xEFcoz,1/Ng, ;) (11)

Project Emissions

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

PE,=PEre,+PEecy+PErey (12)
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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 a low-temperature system. As per paragraph 84 of
AMOOQO72 (Version 03.0), fugitive emissions from low temperature geothermal system are
considered negligible. Therefore, PErey=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 EC,.

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:

PEgc,= 2, ECpyjyXEFg j,*(1+TDL;,) (13)
Where:
PEkcy = Project emissions from electricity consumption in year y (t CO2/yr).
ECrijy = Quantity of electricity consumed by the project electricity consumption
source j in yeary (MWh/yr).
EFeLjy = Emission factor for electricity generation for source j in yeary
(t CO2/MWh).
TDL;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 TDLjy.

Determination of the emission factor for electricity generation (EFeL;y)

The determination of the emission factor for generation is performed as per Option Al: 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,jy=EFgria,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
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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.

EFgria,cmy=EFgrid,om,yXWom+EFgrid, am,y X Wsm (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 China25, EFgrid,om,y= of Central China Power Grid
(CCPG) is 0.8587 tCO2/MWh.

EFgiagmy = 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 China26, EFgria,sm,y= of Central China Power Grid (CCPQG)
is 0.2854 tCO2/MWh.

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

07 (Version 07.0), WBM=0.5 is used for the 1st crediting period.

Based on formula (14), EFgridcmy can be calculated as 0.8587 tCO2/MWh *0.5+0.2854
tCO2/MWh *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, PErsy=0 tCOo.

Leakage

No leakage emissions have been identified for the project activity. Therefore, LE,=0 tCO-.
Net GHG Emission Reductions and Removals

Emission reductions are calculated as follows:

ERy=BEy'PEy'LEy (15)
Where:

ERy
BE,

Emission reductions in year y (t CO2e/yr).
Baseline emissions in year y (t CO2¢e/yr).

% http://www.mee.gov.cn/ywgz/ydghbh/wsatkz/202012/W020201229610353816665.pdf

%6 http://www.mee.gov.cn/ywgz/ydghbh/wsatkz/202012/W020201229610354442145.pdf
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Project emissions in year y (t CO2/yr).
Leakage emissions in year y (t CO2/yr)

As per section 4.1 of the Report, Baseline emissions can be calculated as follows:

BE,= z (HS® ) *xEFcoz,/ NLi
i

Where:
EFcoz,i =

nBL,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.

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 3-1 Default baseline efficiency for different
boilers of AMOO72 (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

T BL BL
HS,-Loss y—z HS™; -Loss™,
i

Procedure to determine the heat generated by technology i (HSBL;y)

HSBL; y=w;X(HSy-Lossy+LossBLy)

Where:

Wi = Assign weights for heat generated by technology i. As per section 4.1 of this
Report, 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
Luohe City published by Luohe City Municipal Amenities Authority, 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 AM0OO72 (Version 03.0), w; is equal to 1.

49



v VCS

Project Description: VCS Version 4.0

LossBL, = 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}

HSy estimatea™ z (Qj,d,y xTj>CF)
|

0.0, FRj’d’yxétf gyX4.18 10
Where:
Tj = Number of hours per year heat utilization at well j. As per Research on
Heating in Winter of Luohe City published by Luohe City Municipal
Amenities Authority, winter heating season of Luohe City is usually from
November 1 to March 31 of the next year (150 days). Therefore, T; 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 (4At;qy) and average flow rate at the downstream of heat exchanger
(FRj4y) 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)27. The 42 production wells will supply
the feed geothermal water at temperature of 75°C to 42 heat substations through primary
heating network. The 18 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:

HSy,estimatea= (150,000*66*4.18/3.6*10-9*3,600*3.6*42) T) =6,257 TJ

Heap=( Z AmXHIpXT)xCF+Loss™ -Hg
m

Loss” = 2 10%% Ay xHlpyXT; X CFx107
m

Where:
Am = Net heating area for construction type m (m2). Heating area of residential
buildings is 8,283 thousand m=2.

27 The density of water is 1,000 kg/m3.
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Him = Heating index for construction type m (GW/m?2). As per Feasibility Report of
the project, Him is 50 W/m2 for residential buildings.
Tj = Number of hours per year heat utilization at well j. As per Research on

Heating in Winter of Luohe City published by Luohe City Municipal
Amenities Authority, winter heating season of Luohe is usually from
November 1 to March 31 of the next year (150 days). Therefore, T; can be
calculated as 150*24=3,600 h.

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

Hse = 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, H#=0 TJ.

The results of HSy can be summarized as the following table. Refer to the ER calculation sheet
for more details.

Am (m2) LossPy (TJ) Hecar (TJ) HSy,estimated HSy
Sub-area Residential (TJ) (T)
Binhuguoji 2,151,000.00 139.38 1,533.23 1,489.75 1,489.75
Xiangwanyihao 2,577,000.00 166.99 1,836.89 1,489.75 1,489.75
Weinisi 439,000.00 28.45 312.92 297.95 297.95
Yuehugongguan 405,000.00 26.24 288.68 297.95 288.68
Changyuanguoji 469,000.00 30.39 334.30 446.93 334.30
Lvdicheng 430,000.00 27.86 306.50 446.93 306.50
Xixihuayuan 487,000.00 31.56 34713 446.93 347.13
Jiangshanyin 415,000.00 26.89 295.81 446.93 295.81
Jianyeyunxifu 470,000.00 30.46 335.02 446.93 335.02
Danjiangfu 440,000.00 28.51 313.63 446.93 313.63
Total 8,283,000 537 5,904 6,257 5,499
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Baseline emissions can be summarized as the following table. Refer to the ER calculation sheet
for more details.

Year 1 2 3 4 5 6 7 8 9 10
HSy (TJ)
5,499 | 5,499 | 5,499 | 5,499 | 5,499 | 5,499 | 5,499 | 5,499 | 5,499 | 5,499
LossPly 536.7 | 536.7 | 536.7 | 536.7 | 536.7 | 536.7 | 536.7 | 536.7 | 536.7 | 536.7
(TJ) 4 4 4 4 4 4 4 4 4 4
LossBLy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(M)
HSBLi,y
™) 4961 | 4961 | 4961 | 4,961 | 4,961 | 4,961 | 4,961 | 4,961 | 4,961 | 4,961
.80 .80 .80 .80 .80 .80 .80 .80 .80 .80
BEy 509,6 | 509,6 | 509,6 | 509,6 | 509,6 | 509,6 | 509,6 | 509,6 | 509,6 | 509,6
(tCO2e/yr) 06 06 06 06 06 06 06 06 06 06

Project emissions

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

Where:
PEFE,y

PErey

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 AMOO0O72 (Version 03.0),
fugitive emissions from low temperature geothermal systems is considered
negligible. Therefore, PErey=0 tCO2.

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, PEFry=0 tCOo2.

So here is obtained: PEy,= PEecy.
Calculate project emissions from additional electricity consumption as a result of the project

activity

PEEC,y= ZJ ECPJ,j,yxEFEL,j,yx(1+TDLj,y)

Where:
EFeLjy

TDLjy

Emission factor for electricity generation for source j in yeary

(t CO2/MWh). EFeL,jy=EFgria,cm,y= 0. tCO2/MWh.

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 TDL;y.
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Estimated quantity of electricity consumed by the project electricity consumption source j in year

Y (ECpsjy)

As per Feasibility Study Report of the project, estimate of annual electricity consumption per m?2
of heating space for residential buildings is 4.9 kWh/m2. For ex ante estimation, ECpsjy can be
calculated as (82,83,000*%4.9)/1,000=40,586.7MWh. 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 6 7 8 9 10
ECpjy | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58
(kWh) | 6,700 | 6,700 | 6,700 | 6,700 | 6,700 | 6,700 | 6,700 | 6,700 | 6,700 | 6,700
ECpjy | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58 | 40,58
(MWh | 6.70 | 6.70 6.70 | 6.70 | 6.70 | 6.70 | 6.70 6.70 6.70 6.70
)
EFeLjy | 0.572 | 0.572 | 0.572 | 0.572 | 0.572 | 0.572 | 0.572 | 0.572 | 0.572 | 0.572
(tCO2 1 1 1 1 1 1 1 1 1 1
/MWh
)
(1+TD 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Liy)
PEgcy | 27,86 | 27,86 | 27,86 | 27,86 | 27,86 | 27,86 | 27,86 | 27,86 | 27,86 | 27,86
(tCO2 2 2 2 2 2 2 2 2 2 2
e/yr)
Leakage
As described in section 4.3, the leakage is not considered.
Emission reductions
ERy=BEy-PE,-LEy= (509,606-27,862) tCO2e/yr = 481,744 tCO2¢/yr (average)

Year Baseline estimate Project estimate Net benefit

(tCO2¢e/yr) (tCO2¢e/yr) (tCO2¢e/yr)

1/11/2020-31/10/2021 509,606 27,862 481,744
1/11/2021-31/10/2022 509,606 27,862 481,744
1/11/2022-31/10/2023 509,606 27,862 481,744
1/11/2023-31/10/2024 509,606 27,862 481,744
1/11/2024-31/10/2025 509,606 27,862 481,744
1/11/2025-31/10/2026 509,606 27,862 481,744
1/11/2026-31/10/2027 509,606 27,862 481,744
1/11/2027-31/10/2028 509,606 27,862 481,744
1/11/2028-31/10/2029 509,606 27,862 481,744
1/11/2029-31/10/2030 509,606 27,862 481,744
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Total 5,096,060 278,620 4,817,440
Total number of crediting 10
years

Annual average over the

crediting period

MONITORING

Data and Parameters Available at Validation

Data/parameter EFco2,i
1C02/T

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 AMOO72 (Version
03.0).
87.3
Choice of data or Values provided by the fuel supplier are unavailable. IPCC default
\EEENGIEaanGEi eIl values at the lower limit of the uncertainty at a 95% confidence
and procedures 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 nB.L,i

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 AMOO72
(Version 03.0).
85
Choice of data or The highest efficiency of coal-fired boilers provided by Zozen Boilers

\EEEGINE O anG eSOl (79%), Fengcheng Energy Equipment Factory (80%) and Henan
and procedures Hengxin Boiler Manufacturing Co., Ltd (85%).
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As per Table 3-1 Default baseline efficiency for different boilers of
AMOOQ72 (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 LossBLy

Ty

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 AMOO72 (Version 03.0).

Value(s) applied 0

Choice of data or The historic information is not available, a conservative value of 0% of
Measurement methods losses can be used as per paragraph 66 option 1 of AMOO72 (Version
and procedures 03.0).

Purpose of data To calculate baseline emissions

Additional comment N/A

susorpt
Type of technology used in the baseline scenario.
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 As per section 5.2 of AMOO72 Fossil Fuel Displacement by
Measurement methods Geothermal Resources for Space Heating (Version 03.0), the most
and procedures 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 as the baseline scenario of the proposed
project activity. Refer to section 4.1 of the Report for more details.

Purpose of data To calculate baseline emissions
Additional comment Data shall be stored in an excel sheet/database

subscrp]
Geothermal well number.
Feasibility Study Report of the proposed project
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Value(s) applied Geothermal wells number j = 1 to 60.

Choice of data or There are a total of 60 geothermal wells including 42 production wells

Measurement methods and 18 re-injection wells in the boundary of the proposed project

and procedures 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.

susscrpt
Space heating construction type
Feasibility Study Report of the proposed project

Value(s) applied Residential

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

and procedures

Purpose of data To calculate baseline emissions

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

Subscript
Sub-station number
Feasibility Study Report of the proposed project

Value(s) applied Sub-station number k=1 to 42

Choice of data or There is a total of 42 sub-stations in the boundary of the proposed
Measurement methods project activity, which can be identified through unique identification
and procedures 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 LossPy,
Ty

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.
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Measurement methods
and procedures Where:

Choice of data or Loss™ = Z 10%xAxHly¥T, X CFx10°®
m

Am=Net heating area for construction type m
Him=Heating index for construction type m
Ti=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

:
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 AMOQO72 (Version 03.0).
1
Choice of data or As per section 4.1 of this Report, the baseline scenario of the project
Measurement methods is 3(i) “Coal fired boilers in boiler houses, supplying several buildings
and procedures through a heat distribution network”. Only one technology would be
used. According to Research on Heating in Winter of Luohe City
published by Yantai 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 AMOO72
(Version 03.0), wi is equal to 1.

Purpose of data To calculate baseline emissions
Additional comment N/A

Data / Parameter Hr

g
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, H#=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
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5.2 Data and Parameters Monitored

Data / Parameter Atjdy
C

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

Source of data Ultrasonic calorimeters installed at downstream inlet and outlet points
_ of each heat exchanger.

Value(s) applied To be monitored

VU EEEITCI il ool Temperatures to be monitored at inlet and outlet points at downstream
and procedures of each heat exchanger j.

Monitoring frequency Measured Hourly/Recording Monthly
(01.VA010 o] (oTo:=Yo [F] (=1 Calibration of the Ultrasonic calorimeters will be done according to
national standard by qualified organizations.
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 FRjay
ke/h

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

Source of data Ultrasonic calorimeters
Value(s) applied To be monitored

\EEEN G a3l Readings taken from Ultrasonic calorimeters installed at downstream
of each heat exchanger.
Measured Hourly/Recording Monthly

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

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

.

our

Hours per hear heat utilization in well j.
Data logged in the Geothermal plant
51600 (15024

VY EERICI il El The actual number of heating hours are sourced from the statistical
and procedures data of the geothermal base space heating system. As per Research on
Heating in Winter of Zhengzhou City published by Zhengzhou City
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Municipal Amenities Authority, winter heating season of Zhengzhou City

_ is usually from November 1 to March 31 of the next year (150 days).
Monthiy

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
w/m2
Heating index for construction type m.
Source of data The conservative standard index for construction type m as provided by
_ Feasibility Report of the project
50 W/m? for residential buildings.
Measurement methods JE
:
Data to be validated by space heating experts at the project site.
To calculate baseline emissions
N/A
ECoy (EC)
MW
Description Electricity consumption for the year y in operating the geothermal
_ heating system.
Electricity meters.

Value(s) applied 40,586.7MWh ((82,83,000%4.9)/1,000). For ex ante estimation, the
data is from Feasibility Study Report of the project. The actual electricity
consumption will be monitored.

\EEENEnEadnEih el Electricity meter will be installed at the geothermal well and substation.
and procedures Readings will be done monthly.

Monitoring frequency Hourly

(07.VA010 o] (oTo=Yo [F] (=1 Readings will be verified using monthly electricity bills.

Purpose of data To calculate project emissions

Additional comment N/A

Data / Parameter EFeLjy (EFgria,cm,y)

Unit tCO2/MWh

Description Combined margin emission factor for the grid in yeary.

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
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Value(s) applied
Measurement methods
and procedures
Monitoring frequency

QA/QC procedures

Purpose of data

Additional comment
Data / Parameter

Unit
Description

Source of data

Value(s) applied
Measurement methods
and procedures

Monitoring frequency

QA/QC procedures
Purpose of data

Project Description: VCS Version 4.0

(Version 07.0). The data of EFgrig,omy and EFgria,am,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.

0.5721 (0.8587*0.5+0.2854*0.5)

As per Tool O7 Tool to calculate the emission factor for an electricity
system (Version 07.0).

As per Tool O7 Tool to calculate the emission factor for an electricity
system (Version 07.0).

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

To calculate project emissions

N/A

TDL;y

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

In case of scenario B and scenario C, case C.ll, assume TDL;y=0 as a
simplification. In case of other scenarios (scenario A and scenario C,
cases C.l 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.IIlI) 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.IIl) 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.l 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.1lI) applies.
20%

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.

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

To calculate project emissions
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Additional comment For (a): TDL;yshould 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.

Data / Parameter Am

Unit m?2

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 8,283 thousand m2 for residential buildings.

\EEEN Gl dnEGhhEl Yearly measurement.

and procedures

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

Monitoring Plan

The monitoring plan presented in this PD assures that real, measurable, long term GHG emission
reductions can be monitored, recorded, and reported. It is a crucial procedure to identify the final
VCUs of the project. This monitoring plan will be implemented by the project owner during the
project operation. The details of the monitoring plan are specified as follows:

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 5.2 of the Report.

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

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

Hours per hear heat utilization in well j (T;) 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 yeary (EFeLjy (EFgria,cmy)) is calculated using the
procedures in the latest version of Tool O7. 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 Atjdy, FRjdy
and ECpjy (ECy). Figure 5-1 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 VCS 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.

The Project owner

v

VCS monitoring team

v

—— Data archiving Dmm—

¢

VVB verification

Data reviewed by
project developer

Figure 5-1 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
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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 5-2. 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.

Clean water
circle

Geothermal Well j Heat exchanger
(=1-60) k=1-42)

Construction type m
(m=1-10)

Geothermal water recharge or return loop

Figure 5-2 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 VCS Standard and
climate change.

Data management
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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 VCS 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 VCS monitoring team.

- Relative information will be included in the monitoring report and reported to VVB during
the verification.
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